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ABSTRACT 

Introduction 

Transdisciplinary teams are increasingly regarded as integral to conducting effective 

research. Similarly, knowledge translation is often seen as a solution to improving the 

relevance and impact of health research. Yet, whether, how, for whom, and under which 

circumstances transdisciplinary research impacts knowledge translation is under-

theorised, which limits its potential impact. The proposed research aims to identify the 

contexts and mechanisms by which transdisciplinary research contributes to developing 

shared understandings and behaviors of knowledge translation between team members.  

Methods and Analysis 

Using a longitudinal case-study design approach to realist evaluation, we outline a study 

protocol examining whether, how, if, and for whom transdisciplinary collaboration can 

impact knowledge translation understandings and behaviors within a five-year 

transdisciplinary Centre of Research Excellence. Data is being collected between March 

2017 and December 2020 over four rounds of theory development, refinement, and 

testing using interviews, observation, document review, and visual elicitation as data 

sources.   

Ethics and Dissemination 

The Health Research Ethics Committee of the University of Adelaide approved this 

study. Findings will be communicated with team members at scheduled intervals 

throughout the study verbally and by means of creative reflective approaches (e.g., arts 

elicitation, journaling). This research will be used to help support optimal team 

functioning by identifying strategies to support knowledge sharing and communication 
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within and beyond the team to facilitate attainment of research objectives. Academic 

dissemination will occur through publication and presentations.  
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STRENGTHS AND LIMITATIONS OF STUDY 

• This evaluation will be one of the first internationally to examine if, how, for 

whom, and why transdisciplinary research collaboration impacts knowledge 

translation understandings and behaviours. 

• This research will provide insight into understandings of knowledge translation 

within a transdisciplinary team, thereby identifying (developmentally) misaligned 

understandings of knowledge translation processes and activities, and concurrent 

strategies for supporting shared understandings.  

• Although realist evaluation can provide insights into which impact conditions 

which outcomes (and how), no single study cannot produce universally 

transferable findings. 

• Despite its strengths, participant observation can limit both the depth of data 

provided to the researcher and the extent of confidentiality afforded to 

participating members given the researchers position. 
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1. INTRODUCTION 

 

Transdisciplinary research
1
 and knowledge translation are common terms in 

health research, but what do they have in common? Both terms are becoming 

increasingly used in the conduct of research[1, 2, 3, 4]. Both terms represent complex, 

social processes. Both terms are frequently misunderstood, misappropriated, and 

misapplied. Based on their growing attention across funding bodies and research sectors, 

both terms are recognised for their potential for doing things “better”: better research, 

better impact, and better investment. Although the relationship between transdisciplinary 

collaboration and knowledge translation (or impact) is often assumed or implied in 

research, funding, and policy documents, this does little to explicate the complex 

relationship between the concepts. Given the growing emphasis on transdisciplinary 

paradigms, research is needed to develop stronger theoretical explanations of if, how, 

why, for whom, and under what circumstances transdisciplinary collaboration impacts 

knowledge translation. Such an understanding can be generated through realist evaluation 

and could be used to inform collaborative teams with the greatest potentials for impact.  

 

  

                                                        
1
 ‘Transdisciplinary’, ‘interdisciplinary’, and ‘multidisciplinary’ are often used interchangeably in funding, 

policy documents, research, and practice. Transdisciplinary approaches have been generally defined as 

those that integrate perspectives of multiple disciples and in doing so transcend each of their traditional 

boundaries[5]. Transdisciplinary approaches are distinct from multidisciplinary and interdisciplinary 

approaches, which involve disciplinary interaction, but do not break with disciplinary thinking[6]. 
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Maximising the impact of collaboration in health research requires attention to 

internal group activities[7]. This may be particularly true within transdisciplinary 

research teams where the impact and effectiveness of collaboration is contingent upon 

shared understandings (e.g. the nature of the research problem, roles of team members, 

team objectives, and translational goals;[1]). How diverse team members understand and 

enact the concept and process of knowledge translation (i.e., the interactive and iterative 

process of knowledge creation, sharing, and use for better health outcomes, and involving 

multiple system stakeholders;[8]) can produce barriers to knowledge creation and 

knowledge sharing activities conducted within the team. Such barriers may have 

subsequent downstream effects on the uptake and impact of the knowledge produced.  

Barriers to intra-organisational knowledge translation have been studied outside 

of the health context. For example, Carlile[9], in an ethnographic study of product 

development, identified three types of boundaries, described as syntactic (e.g., language 

and terminology), semantic (e.g., interpretation of knowledge), and pragmatic (e.g., the 

nature of knowledge; organisational politics and culture; roles and responsibilities). 

Similar boundaries – each with different levels of complexity – are likely to exist in 

collaborative academic environments[7]. Understanding more about such boundaries and 

resultant barriers to internal knowledge translation activities can inform better planning 

and facilitation of collaboration across disciplines.  

There is an erroneous tendency to regard academics as homogenous groups with 

shared understandings of knowledge translation[7]. Consequently, little is known about 

knowledge translation within academic communities, and very little research has 

explored processes of knowledge translation within transdisciplinary research teams. 
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Since teams are assumed to be working towards a common goal, often focused around 

effective research communication and translational activities, establishing a stronger 

theoretical basis for the relationship between transdisciplinary research and knowledge 

translation is critical. 

Transdisciplinary research represents a promising approach for advancing 

knowledge translation in relation to complex, multifactorial health problems that often 

exceed the capacity of any single discipline[10, 11]. In a recent review of 

transdisciplinary translational research in a biomedical context, Ciesielski et al.[12, p. 10] 

stated that “transdisciplinary collaboration can help in some situations, and failing to 

enhance cross-disciplinary communication and subsequent research approaches may slow 

down our progress”. Despite the assumed benefits of transdisciplinary research (e.g., 

increased collaboration, diverse assessment, greater relevance to intended end-users), the 

development of transdisciplinarity often poses considerable challenges to researchers and 

institutions[1, 13, 3]. Such challenges may relate to divergent knowledge, beliefs, and 

assumptions among team members, or arise through a lack of appropriate infrastructure 

and support, among other factors[14]. Although several studies have outlined models for 

training and evaluating transdsiciplinary collaboration, little empirical evidence exists on 

whether (and how) transdisciplinary collaboration influences research outcomes, 

including those typically associated with translation, such as research productivity (e.g., 

number of publications;[1]).  An explanatory theory of how, for whom, and under what 

circumstances transdisciplinary collaboration can impact knowledge translation is 

necessary to support such processes, and to identify which outcomes are affected by 

transdisciplinary team approaches in certain contexts.  
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Findings from this research can guide the implementation of responsive, context-

driven strategies to maximise the impact of collaborative efforts across research arenas. 

With the broader emphasis on the need for transdisciplinary approaches and associated 

mantra regarding research use and implementation, researchers and practitioners may 

find utility in such findings. Results will also support the internal functioning of the CRE 

by supporting knowledge sharing and communication, but will likely be relevant to other 

practice and research contexts.   

 

Realist evaluation 

Realist evaluation is a type of theory-driven evaluation method used to understand 

if, how, for whom, and under what circumstances an intervention “works” to produce an 

intended outcome[15]. We chose this approach because unlike other forms of theory-

driven evaluation, realist approaches have a particular focus on understanding how 

causation works, and why program outcomes work or do not work in different contexts. 

In realist evaluations, researchers seek to uncover how various contexts (C) work with 

underlying mechanisms (M) to produce particular outcomes (O), which are theorised 

through possible CMO interactions or configurations. Such CMO configurations are 

explanatory pathways, underpinned by implicit theories that can be made explicit through 

the realist evaluation process.  

The philosophical premise of scientific realism distinguishes realist evaluation 

from other types of theory-driven evaluations[16]. Here, reality is both knowable yet 

relative to the researcher, and actors possess innate capacity for change. Causal 

mechanisms are embedded in “social relationships and contexts as much as 
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individuals”[17, p. 195], which makes realist evaluation a highly appropriate approach to 

developing an explanation about the impact of transdisciplinary collaboration on 

knowledge translation within a team setting.  

The process of realist evaluation is iterative, cycling between (1) theory 

development (i.e., generating a working theory / hypothesis), (2) theory verification (i.e., 

hypothesis / theory testing throughout data collection), (3) theory refinement (i.e., 

refining the hypothesis / theory based on emerging data). A middle-range theory (MRT) 

is generated, which lies between the working hypothesis and a fully operational, 

explanatory theory[17, 18]. Data collection is pragmatic and method-neutral – selection 

of data sources and methods is guided by what is needed to test the working hypothesis 

[19].   

 

1.1 AIMS, RESEARCH QUESTIONS, AND OBJECTIVES 

 

Aims and Research Questions 

The aims of this study are to understand: (i) various perspectives of knowledge 

translation within a transdisciplinary research team; and (ii) if, how, for whom, and under 

what circumstances a transdisciplinary research approach and associated knowledge 

sharing activities can contribute to a shared understanding of knowledge translation. Our 

research questions are as follows: 

1. Does transdisciplinary collaboration impact knowledge translation and if so, by which 

mechanisms is this achieved? 

2. What contextual factors determine whether the identified mechanisms produce their 
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intended outcome? 

3. In what circumstances (i.e., combination(s) of context factors and mechanisms) are 

transdisciplinary teams most likely to be effective in terms of impacting knowledge 

translation?    

 

Objectives  

• To develop an initial program theory (IPT) of if and how transdisciplinary 

collaboration impacts knowledge translation. 

• To iteratively refine the IPT through longitudinal case study research to generate a 

program theory for whom, how and why transdisciplinary collaboration impacts 

knowledge translation. 

 

2. METHODS AND ANALYSIS 

 

Study design 

We will conduct a realist evaluation with an embedded longitudinal case study of the 

transdisciplinary knowledge translation processes within the Centre of Research 

Excellence (CRE), over its approximate lifespan as determined by National Health and 

Medical Research Council funding period (2015-2020). Data collected over the course of 

the study will be used to develop, refine, and test program theories that are middle-range 

for the relationship between trandisciplinary research collaboration and knowledge 

translation. 
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Intervention 

 We conceptualise the approach used in this research as a “naturalistic” 

intervention because it does not involve the use of systematic and formal strategies to 

facilitate knowledge translation. Rather, we use informal, low-level facilitation from 

knowledge translation researchers. In this study context, we define low-level facilitation 

as the CRE knowledge exchange activities designed to feedback the teams’ cognitive and 

behavioral responses related to knowledge translation (e.g., current understandings of 

knowledge translation) following each data collection time point.  

Findings may have relevance in other settings where researchers, funders, 

executive leadership, and others assume a positive relationship between transdisciplinary 

collaboration and impact, and where processes and strategies at different phases of team-

based research are not explicit or deliberate. 

    

Data Collection 

Data collection is underway, with the first data cycle completed, and will continue over 

four rounds of theory development, refinement, and testing using the following data 

sources: interviews, visual data, observation, and document review (Figure 1). 

Participants were contacted over email; consent for audio recording of interviews, 

professional interview transcription, and release of any visually generated data was 

obtained. Verbal consent will be obtained prior to each new data collection cycle.  

 

Document Review 

The CRE NHMRC grant, the CRE website, and a broad range of literature sources 

pertinent to knowledge translation, collaboration, transdisciplinary teams, organisational 
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management, and high-performing teams were reviewed prior to baseline data collection.  

This literature was used to devise a preliminary working hypothesis and informed the 

development of the initial interview guide. Between each data collection time point and at 

the end of the study period we will review a range of CRE-related documents to provide 

context and further information to interpret the other data sources. For instance, we will 

conduct citation counting and case-by-case researcher productivity mapping (e.g., 

number of publications per investigator per year) to allow pre-CRE productivity and post-

CRE productivity comparisons. We will work in conjunction with a research librarian to 

develop a search strategy for identifying literature relevant to transdisciplinary team-

based research and knowledge translation.  It is anticipated that the search strategy be 

iteratively refined over time based on emerging findings. Ongoing sources for document 

review will include team outputs (e.g., manuscripts, published abstracts, website 

updates), management documents (e.g., meeting agendas, notes), and research updates 

(e.g., progress reports).  

 

Semi-structured Interviews 

Semi-structured individual interviews were conducted at baseline (February-

March, 2017), and will continue at 10 month increments (January-February 2018, 

November 2018, September-October 2019) with consenting CRE Chief Investigators 

(CIs), Associate Investigators (AIs), International AIs, and active research fellows (i.e., 

purposively sampled based on funding status, research contributions, and extent of 

participation with CRE activities). The initial interview guide was developed based on an 

IPT, derived from a review of the literature and through consultation with team members. 
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The preliminary interview guide was exploratory, reflecting the emergent state of the 

IPT, and varied somewhat between participants depending on their roles, context, and 

involvement. Data analysis from each data collection time point will be used to refine the 

working hypothesis and refine the program theory, which will be reflected through 

revised interview guides. Interviews will be audio-recorded, and in-person for local 

collaborators. Telephone or video interviews will be conducted with interstate, national, 

and international team members.  

In subsequent interviews (cycles 2-4), working program theories will be presented 

to participants to provide opportunity to refute, amend, and refine working hypotheses 

relating to team functioning.   

 

Visual data 

Visual elicitation will be conducted alongside the semi-structured interviews. We 

will use visual elicitation based on the premise that visual expression can provide insights 

into representations and narratives that may be inaccessible using exclusively verbal 

means[20]. In the first visual elicitation exercise, participants will be asked to draw how 

they understand knowledge translation. The second visual elicitation activity involves 

asking participants to draw the relationship between transdisciplinary collaboration and 

knowledge translation. Verbal prompts will be made to inquire into specific aspects of the 

visualisation during and after its completion. 

 

Observation 

Data will be collected through participant observation of various CRE events and 

meetings. Scheduled events include monthly management meetings (e.g., CIs, AIs and 
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some early career researchers in attendance), and mentoring events (e.g., early career 

researchers and mentors in attendance) occurring approximately three times annually. A 

participant as observer stance will be used, wherein the observing researcher is a 

participating member of the group under study (i.e., the CRE) and the group is aware of 

the research study and activities[21].  

Information collected during participant observation will reflect the categories of 

interest to the study, for instance, how the team perceives knowledge translation and 

transdisciplinarity and how these understandings and behaviors are reflected during group 

dynamics. This could include narrative data pertaining to the general areas of study (as 

highlighted in categories in the baseline interview guide), body language (e.g., signs of 

agreement, disagreement), leadership styles, group dynamics, openness to new ideas, or 

content in what people speak about regarding teamwork or knowledge translation. 

Observations will be recorded as field notes, and include detailed descriptions of the 

actions and interactions of participants, with reflexive notes about how participants’ 

practices might be interpreted in relation to the notions of transdisciplinarity or 

knowledge translation[22].   

 

Sample 

Our sample size and frame is directed by the size and composition of the already 

established frailty CRE, and the study purpose. To understand the role of context on the 

transdisciplinary collaboration-knowledge translation relationship, we will sample across 

a breadth of CRE subgroups, including: Australian-based CIs and AIs (n = 10); 

international AIs (n =4); funded postdoctoral research fellows and graduate students (n = 
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2-4). We project a sample size of 16-20 based on this sampling frame.  

 

Data Analysis 

Data analysis is iterative and will take place after each data collection time point 

to generate an explanatory theory via the development of CMO configurations. Ongoing 

refinement of CMO configurations over time will help focus subsequent data collection 

in areas of productive inquiry. Although data will be analysed within sources and cases, 

we will iteratively develop theoretical explanations across cases, consistent with the 

realist objective of highlighting the conditions and contingencies that affect outcomes.       

The main analysis structure will involve mapping of data by context (C) (e.g., 

disciplinary orientations, practice environments), outcome (O) (e.g., cognitive and 

behavioral responses), and mechanisms (M) e.g., hypothesised logic of how change 

occurs) configurations in relation to the preliminary program theory. Using this process 

and through the development and refinement CMO configurations, patterns of outcomes 

will be identified to determine how particular contexts influence the activation of 

mechanisms[23].  To achieve this, we will analyse qualitative data from interview and 

document sources, following a coding framework of intervention description, observed 

outcomes, context conditions, and underlying mechanisms[19]. Observational data will 

be coded according to a framework informed by Spradley’s[22] dimensions. This coding 

will be conducted with continual reference to potential CMO configurations that either 

support or refute the working hypothesis.   

Visual data will be inductively analysed by two researchers using a visual content 

analysis framework, adapted from inductive qualitative approaches used by other 
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researchers and in our previous work[24, 25]. Using this framework, data is coded 

according to three overarching components of constituent elements (e.g., all components 

included in the drawing), configuration (e.g., positioning of constituent elements relative 

to one another), and size (in millimeters). The coding framework will be iteratively 

revised to reflect new categories. Researchers will use a constant comparison method 

wherein the coding is continually compared with the framework and with previously 

coded visual data. Results from the visual content analysis, interview data, and document 

review will be compiled into cross-tabulations and narrative summaries to identify 

plausible patterns to be circulated back to the emerging program theory for revision and 

subsequent testing.   

 

Initial Program Theory Development 

The literature review and first phase of narrative and visual data collection was 

completed in April 2017. We consulted closely with two experts in knowledge translation 

(A. Kitson & G. Harvey) who were instrumental in eliciting this initial theory. We 

generated a working hypothesis that transdisciplinary research teams, combined with 

low-level facilitation from knowledge translation researchers (M. Archibald & A. Kitson) 

and implemented within a favorable team environment (C) will contribute to a shared 

perspective of knowledge translation as a collaborative, complex, and iterative process 

(M), and be reflected in behaviors (e.g., communication and collaboration methods) and 

successful implementation of study findings in line with this perspective (O).  

The context for this research is a five-year NHMRC funded CRE in 

Transdisciplinary Frailty Research Research to Achieve Healthy Ageing. The CRE 
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comprises researchers from various disciplines including: nursing, medicine, general 

practice, geography, pharmacy, and health economics. This large-scale collaboration 

receives institutional support in South Australia and interstate, and involves the 

consolidation of an international frailty research network. Contextual factors for effective 

internal and external functioning in this context may include pre-existing positive 

relationships between team members, leadership across all arms of the CRE, high 

visibility of the CRE, and established clinical and academic partnerships between and 

beyond investigators and their local and international networks. Potential outcomes 

include: improved learning across disciplines through co-publication, enhanced scholarly 

output through co-publication and co-presentation platforms, lateral and vertical learning 

opportunities, meaningful engagement with multiple stakeholders, and the development 

of diverse links beyond pre-existing networks for greater impact. The initial program 

theory is represented visually in Figure 2.  

 We note that this initial program theory is intended only to provide a provisional 

structure for the evaluation. We anticipate that additional, as-yet unforeseen contextual 

factors, mechanisms, and outcomes will be identified, and that these will be reflected in 

ongoing theory expansion, testing, and refinement using data collected at each time point. 

 

3. DISCUSSION, ETHICS, AND DISSEMINATION  

 
In this paper, we have outlined a realist evaluation protocol for the study of 

transdisciplinary collaboration and its relationship with knowledge translation, within a 

five-year NHMRC funded CRE. The unique integration of data sources, including visual 

methods, with multiple data-collection time points, are used to provide insight into the 
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organic development of a researcher-clinician team initially designed for research impact. 

The developmental and longitudinal design provides opportunities for insights into 

changing group dynamics, methods of enhancing productivity, collaboration and research 

use, to leverage the potential of transdisciplinarity for research impact. 

The Health Research Ethics Committee of the University of Adelaide provided 

approval for this study, which commenced in March 2017 and will conclude in December 

2020. While participant anonymity cannot be guaranteed given the small sample and use 

of participant observation, we will take caution to de-identify data, for instance, by 

generically referring to participant disciplines as “medical subspecialties” rather than 

using potentially identifiable details (e.g., orthopedic surgery). Participants were 

explicitly informed of this approach to maintaining anonymity prior to commencing their 

baseline interviews.  

Challenges and limitations associated with the chosen methodology may arise; 

emerging findings should be interpreted in the context of such limitations. Because we 

are conducting an in-depth evaluation of a single collaborative team, it will not be 

possible to make claims about the universal transferability of the findings to other 

settings. We may also encounter practical challenges associated with the collection of 

observational data (e.g., infrequent meetings). Despite these possible limitations, we are 

of the opinion that this evaluation – one of the first internationally to examine the 

complex relationship between transdisciplinary collaboration and knowledge translation – 

will provide important insight into team members’ understandings of knowledge 

translation over time, thereby informing the development of strategies to maximise the 

effectiveness and impact of collaborative efforts. 
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 Emerging findings will be shared and discussed with team members at scheduled 

intervals throughout the study by way of verbal and creative reflective approaches (e.g., 

arts elicitation, journaling). This research will be used to help support optimal team 

functioning by identifying strategies to support knowledge sharing and communication 

within and beyond the team to facilitate attainment of research objectives. Academic 

dissemination will occur through publication and presentations across disciplines.  
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FIGURE LEGENDS 

Figure 1. Process Cycles.  

Figure 2. Initial program theory of transdisciplinary research collaboration on knowledge 

translation.  
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Figure 1. Process Cycles  
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Figure 2. Initial program theory of transdisciplinary research collaboration on knowledge translation  
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ABSTRACT 

Introduction 

Transdisciplinary teams are increasingly regarded as integral to conducting effective 

research. Similarly, knowledge translation is often seen as a solution to improving the 

relevance and impact of health research. Yet, whether, how, for whom, and under which 

circumstances transdisciplinary research impacts knowledge translation is under-

theorised, which limits its potential impact. The proposed research aims to identify the 

contexts and mechanisms by which transdisciplinary research contributes to developing 

shared understandings and behaviors of knowledge translation between team members.  

Methods and Analysis 

Using a longitudinal case-study design approach to realist evaluation, we outline a study 

protocol examining whether, how, if, and for whom transdisciplinary collaboration can 

impact knowledge translation understandings and behaviors within a five-year 

transdisciplinary Centre of Research Excellence. Data is being collected between March 

2017 and December 2020 over four rounds of theory development, refinement, and 

testing using interviews, observation, document review, and visual elicitation as data 

sources.   

Ethics and Dissemination 

The Health Research Ethics Committee of the University of Adelaide approved this 

study. Findings will be communicated with team members at scheduled intervals 

throughout the study verbally and by means of creative reflective approaches (e.g., arts 

elicitation, journaling). This research will be used to help support optimal team 

functioning by identifying strategies to support knowledge sharing and communication 
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within and beyond the team to facilitate attainment of research objectives. Academic 

dissemination will occur through publication and presentations.  
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STRENGTHS AND LIMITATIONS OF STUDY 

• This evaluation will be one of the first internationally to examine if, how, for 

whom, and why transdisciplinary research collaboration impacts knowledge 

translation understandings and behaviours. 

• This research will provide insight into understandings of knowledge translation 

within a transdisciplinary team, thereby identifying (developmentally) misaligned 

understandings of knowledge translation processes and activities, and concurrent 

strategies for supporting shared understandings.  

• Although realist evaluation can provide insights into which impact conditions 

which outcomes (and how), no single study cannot produce universally 

transferable findings. 

• Despite its strengths, participant observation can limit both the depth of data 

provided to the researcher and the extent of confidentiality afforded to 

participating members given the researchers position. 
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1. INTRODUCTION 

 

Transdisciplinary research
1
 and knowledge translation are common terms in 

health research, but what do they have in common? Both terms are becoming 

increasingly used in the conduct of research[1, 2, 3, 4]. Both terms represent complex, 

social processes. Both terms are frequently misunderstood, misappropriated, and 

misapplied. Based on their growing attention across funding bodies and research sectors, 

both terms are recognised for their potential for doing things “better”: better research, 

better impact, and better investment. Although the relationship between transdisciplinary 

collaboration and knowledge translation (or impact) is often assumed or implied in 

research, funding, and policy documents, this does little to explicate the complex 

relationship between the concepts. Given the growing emphasis on transdisciplinary 

paradigms, research is needed to develop stronger theoretical explanations of if, how, 

why, for whom, and under what circumstances transdisciplinary collaboration impacts 

knowledge translation. Such an understanding can be generated through realist evaluation 

and could be used to inform collaborative teams with the greatest potentials for impact.  

 

  

                                                        
1
 ‘Transdisciplinary’, ‘interdisciplinary’, and ‘multidisciplinary’ are often used interchangeably in funding, 

policy documents, research, and practice. Transdisciplinary approaches have been generally defined as 

those that integrate perspectives of multiple disciples and in doing so transcend each of their traditional 

boundaries[5]. Transdisciplinary approaches are distinct from multidisciplinary and interdisciplinary 

approaches, which involve disciplinary interaction, but do not break with disciplinary thinking[6]. 
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Maximising the impact of collaboration in health research requires attention to 

internal group activities[7]. This may be particularly true within transdisciplinary 

research teams where the impact and effectiveness of collaboration is contingent upon 

shared understandings (e.g. the nature of the research problem, roles of team members, 

team objectives, and translational goals;[1]). How diverse team members understand and 

enact the concept and process of knowledge translation (i.e., the interactive and iterative 

process of knowledge creation, sharing, and use for better health outcomes, and involving 

multiple system stakeholders;[8]) can produce barriers to knowledge creation and 

knowledge sharing activities conducted within the team. Such barriers may have 

subsequent downstream effects on the uptake and impact of the knowledge produced.  

Barriers to intra-organisational knowledge translation have been studied outside 

of the health context. For example, Carlile[9], in an ethnographic study of product 

development, identified three types of boundaries, described as syntactic (e.g., language 

and terminology), semantic (e.g., interpretation of knowledge), and pragmatic (e.g., the 

nature of knowledge; organisational politics and culture; roles and responsibilities). 

Similar boundaries – each with different levels of complexity – are likely to exist in 

collaborative academic environments[7]. Understanding more about such boundaries and 

resultant barriers to internal knowledge translation activities can inform better planning 

and facilitation of collaboration across disciplines.  

There is an erroneous tendency to regard academics as homogenous groups with 

shared understandings of knowledge translation[7]. Consequently, little is known about 

knowledge translation within academic communities, and very little research has 

explored processes of knowledge translation within transdisciplinary research teams. 
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Since teams are assumed to be working towards a common goal, often focused around 

effective research communication and translational activities, establishing a stronger 

theoretical basis for the relationship between transdisciplinary research and knowledge 

translation is critical. 

Transdisciplinary research represents a promising approach for advancing 

knowledge translation in relation to complex, multifactorial health problems that often 

exceed the capacity of any single discipline[10, 11]. In a recent review of 

transdisciplinary translational research in a biomedical context, Ciesielski et al.[12, p. 10] 

stated that “transdisciplinary collaboration can help in some situations, and failing to 

enhance cross-disciplinary communication and subsequent research approaches may slow 

down our progress”. Despite the assumed benefits of transdisciplinary research (e.g., 

increased collaboration, diverse assessment, greater relevance to intended end-users), the 

development of transdisciplinarity often poses considerable challenges to researchers and 

institutions[1, 13, 3]. Such challenges may relate to divergent knowledge, beliefs, and 

assumptions among team members, or arise through a lack of appropriate infrastructure 

and support, among other factors[14]. Although several studies have outlined models for 

training and evaluating transdsiciplinary collaboration, little empirical evidence exists on 

whether (and how) transdisciplinary collaboration influences research outcomes, 

including those typically associated with translation, such as research productivity (e.g., 

number of publications;[1]).  An explanatory theory of how, for whom, and under what 

circumstances transdisciplinary collaboration can impact knowledge translation is 

necessary to support such processes, and to identify which outcomes are affected by 

transdisciplinary team approaches in certain contexts.  
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Findings from this research can guide the implementation of responsive, context-

driven strategies to maximise the impact of collaborative efforts across research arenas. 

With the broader emphasis on the need for transdisciplinary approaches and associated 

mantra regarding research use and implementation, researchers and practitioners may 

find utility in such findings. Results will also support the internal functioning of the CRE 

by supporting knowledge sharing and communication, but will likely be relevant to other 

practice and research contexts.   

 

Realist evaluation 

Realist evaluation is a type of theory-driven evaluation method used to understand 

if, how, for whom, and under what circumstances an intervention “works” to produce an 

intended outcome[15]. We chose this approach because unlike other forms of theory-

driven evaluation, realist approaches have a particular focus on understanding how 

causation works, and why program outcomes work or do not work in different contexts. 

In realist evaluations, researchers seek to uncover how various contexts (C) work with 

underlying mechanisms (M) to produce particular outcomes (O), which are theorised 

through possible CMO interactions or configurations. Such CMO configurations are 

explanatory pathways, underpinned by implicit theories that can be made explicit through 

the realist evaluation process.  

The philosophical premise of scientific realism distinguishes realist evaluation 

from other types of theory-driven evaluations[16]. Here, reality is both knowable yet 

relative to the researcher, and actors possess innate capacity for change. Causal 

mechanisms are embedded in “social relationships and contexts as much as 
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individuals”[17, p. 195], which makes realist evaluation a highly appropriate approach to 

developing an explanation about the impact of transdisciplinary collaboration on 

knowledge translation within a team setting.  

The process of realist evaluation is iterative, cycling between (1) theory 

development (i.e., generating a working theory / hypothesis), (2) theory verification (i.e., 

hypothesis / theory testing throughout data collection), (3) theory refinement (i.e., 

refining the hypothesis / theory based on emerging data). A middle-range theory (MRT) 

is generated, which lies between the working hypothesis and a fully operational, 

explanatory theory[17, 18]. Data collection is pragmatic and method-neutral – selection 

of data sources and methods is guided by what is needed to test the working hypothesis 

[19].   

 

1.1 AIMS, RESEARCH QUESTIONS, AND OBJECTIVES 

 

Aims and Research Questions 

The aims of this study are to understand: (i) various perspectives of knowledge 

translation within a transdisciplinary research team; and (ii) if, how, for whom, and under 

what circumstances a transdisciplinary research approach and associated knowledge 

sharing activities can contribute to a shared understanding of knowledge translation. Our 

research questions are as follows: 

1. Does transdisciplinary collaboration impact knowledge translation and if so, by which 

mechanisms is this achieved? 

2. What contextual factors determine whether the identified mechanisms produce their 
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intended outcome? 

3. In what circumstances (i.e., combination(s) of context factors and mechanisms) are 

transdisciplinary teams most likely to be effective in terms of impacting knowledge 

translation?    

 

Objectives  

• To develop an initial program theory (IPT) of if and how transdisciplinary 

collaboration impacts knowledge translation. 

• To iteratively refine the IPT through longitudinal case study research to generate a 

program theory for whom, how and why transdisciplinary collaboration impacts 

knowledge translation. 

 

2. METHODS AND ANALYSIS 

 

Study design 

We will conduct a realist evaluation with an embedded longitudinal case study of the 

transdisciplinary knowledge translation processes within the Centre of Research 

Excellence (CRE), over its approximate lifespan as determined by National Health and 

Medical Research Council funding period (2015-2020). Data collected over the course of 

the study will be used to develop, refine, and test program theories that are middle-range 

for the relationship between trandisciplinary research collaboration and knowledge 

translation. 
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Intervention 

 We conceptualise the approach used in this research as a “naturalistic” 

intervention because it does not involve the use of systematic and formal strategies to 

facilitate knowledge translation. Rather, we use informal, low-level facilitation from 

knowledge translation researchers. In this study context, we define low-level facilitation 

as the CRE knowledge exchange activities designed to feedback the teams’ cognitive and 

behavioral responses related to knowledge translation (e.g., current understandings of 

knowledge translation) following each data collection time point.  

Findings may have relevance in other settings where researchers, funders, 

executive leadership, and others assume a positive relationship between transdisciplinary 

collaboration and impact, and where processes and strategies at different phases of team-

based research are not explicit or deliberate. 

    

Data Collection 

Data collection is underway, with the first data cycle completed, and will continue over 

four rounds of theory development, refinement, and testing using the following data 

sources: interviews, visual data, observation, and document review (Figure 1). 

Participants were contacted over email; consent for audio recording of interviews, 

professional interview transcription, and release of any visually generated data was 

obtained. Verbal consent will be obtained prior to each new data collection cycle.  

 

Document Review 

The CRE NHMRC grant, the CRE website, and a broad range of literature sources 

pertinent to knowledge translation, collaboration, transdisciplinary teams, organisational 
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management, and high-performing teams were reviewed prior to baseline data collection.  

This literature was used to devise a preliminary working hypothesis and informed the 

development of the initial interview guide. Between each data collection time point and at 

the end of the study period we will review a range of CRE-related documents to provide 

context and further information to interpret the other data sources. For instance, we will 

conduct citation counting and case-by-case researcher productivity mapping (e.g., 

number of publications per investigator per year) to allow pre-CRE productivity and post-

CRE productivity comparisons. We will work in conjunction with a research librarian to 

develop a search strategy for identifying literature relevant to transdisciplinary team-

based research and knowledge translation.  It is anticipated that the search strategy be 

iteratively refined over time based on emerging findings. Ongoing sources for document 

review will include team outputs (e.g., manuscripts, published abstracts, website 

updates), management documents (e.g., meeting agendas, notes), and research updates 

(e.g., progress reports).  

 

Semi-structured Interviews 

Semi-structured individual interviews were conducted at baseline (February-

March, 2017), and will continue at 10 month increments (January-February 2018, 

November 2018, September-October 2019) with consenting CRE Chief Investigators 

(CIs), Associate Investigators (AIs), International AIs, and active research fellows (i.e., 

purposively sampled based on funding status, research contributions, and extent of 

participation with CRE activities). The initial interview guide was developed based on an 

IPT, derived from a review of the literature and through consultation with team members. 
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The preliminary interview guide was exploratory, reflecting the emergent state of the 

IPT, and varied somewhat between participants depending on their roles, context, and 

involvement. Data analysis from each data collection time point will be used to refine the 

working hypothesis and refine the program theory, which will be reflected through 

revised interview guides. Interviews will be audio-recorded, and in-person for local 

collaborators. Telephone or video interviews will be conducted with interstate, national, 

and international team members.  

In subsequent interviews (cycles 2-4), working program theories will be presented 

to participants to provide opportunity to refute, amend, and refine working hypotheses 

relating to team functioning.   

 

Visual data 

Visual elicitation will be conducted alongside the semi-structured interviews. We 

will use visual elicitation based on the premise that visual expression can provide insights 

into representations and narratives that may be inaccessible using exclusively verbal 

means[20]. In the first visual elicitation exercise, participants will be asked to draw how 

they understand knowledge translation. The second visual elicitation activity involves 

asking participants to draw the relationship between transdisciplinary collaboration and 

knowledge translation. Verbal prompts will be made to inquire into specific aspects of the 

visualisation during and after its completion. 

 

Observation 

Data will be collected through participant observation of various CRE events and 

meetings. Scheduled events include monthly management meetings (e.g., CIs, AIs and 
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some early career researchers in attendance), and mentoring events (e.g., early career 

researchers and mentors in attendance) occurring approximately three times annually. A 

participant as observer stance will be used, wherein the observing researcher is a 

participating member of the group under study (i.e., the CRE) and the group is aware of 

the research study and activities[21].  

Information collected during participant observation will reflect the categories of 

interest to the study, for instance, how the team perceives knowledge translation and 

transdisciplinarity and how these understandings and behaviors are reflected during group 

dynamics. This could include narrative data pertaining to the general areas of study (as 

highlighted in categories in the baseline interview guide), body language (e.g., signs of 

agreement, disagreement), leadership styles, group dynamics, openness to new ideas, or 

content in what people speak about regarding teamwork or knowledge translation. 

Observations will be recorded as field notes, and include detailed descriptions of the 

actions and interactions of participants, with reflexive notes about how participants’ 

practices might be interpreted in relation to the notions of transdisciplinarity or 

knowledge translation[22].   

 

Sample 

Our sample size and frame is directed by the size and composition of the already 

established frailty CRE, and the study purpose. To understand the role of context on the 

transdisciplinary collaboration-knowledge translation relationship, we will sample across 

a breadth of CRE subgroups, including: Australian-based CIs and AIs (n = 10); 

international AIs (n =4); funded postdoctoral research fellows and graduate students (n = 
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2-4). We project a sample size of 16-20 based on this sampling frame.  

 

Data Analysis 

Data analysis is iterative and will take place after each data collection time point 

to generate an explanatory theory via the development of CMO configurations. Ongoing 

refinement of CMO configurations over time will help focus subsequent data collection 

in areas of productive inquiry. Although data will be analysed within sources and cases, 

we will iteratively develop theoretical explanations across cases, consistent with the 

realist objective of highlighting the conditions and contingencies that affect outcomes.       

The main analysis structure will involve mapping of data by context (C) (e.g., 

disciplinary orientations, practice environments), outcome (O) (e.g., cognitive and 

behavioral responses), and mechanisms (M) e.g., hypothesised logic of how change 

occurs) configurations in relation to the preliminary program theory. Using this process 

and through the development and refinement CMO configurations, patterns of outcomes 

will be identified to determine how particular contexts influence the activation of 

mechanisms[23].  To achieve this, we will analyse qualitative data from interview and 

document sources, following a coding framework of intervention description, observed 

outcomes, context conditions, and underlying mechanisms[19]. Observational data will 

be coded according to a framework informed by Spradley’s[22] dimensions. This coding 

will be conducted with continual reference to potential CMO configurations that either 

support or refute the working hypothesis.   

Visual data will be inductively analysed by two researchers using a visual content 

analysis framework, adapted from inductive qualitative approaches used by other 
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researchers and in our previous work[24, 25]. Using this framework, data is coded 

according to three overarching components of constituent elements (e.g., all components 

included in the drawing), configuration (e.g., positioning of constituent elements relative 

to one another), and size (in millimeters). The coding framework will be iteratively 

revised to reflect new categories. Researchers will use a constant comparison method 

wherein the coding is continually compared with the framework and with previously 

coded visual data. Results from the visual content analysis, interview data, and document 

review will be compiled into cross-tabulations and narrative summaries to identify 

plausible patterns to be circulated back to the emerging program theory for revision and 

subsequent testing.   

 

Initial Program Theory Development 

The literature review and first phase of narrative and visual data collection was 

completed in April 2017. We consulted closely with two experts in knowledge translation 

(A. Kitson & G. Harvey) who were instrumental in eliciting this initial theory. We 

generated a working hypothesis that transdisciplinary research teams, combined with 

low-level facilitation from knowledge translation researchers (M. Archibald & A. Kitson) 

and implemented within a favorable team environment (C) will contribute to a shared 

perspective of knowledge translation as a collaborative, complex, and iterative process 

(M), and be reflected in behaviors (e.g., communication and collaboration methods) and 

successful implementation of study findings in line with this perspective (O).  

The context for this research is a five-year NHMRC funded CRE in 

Transdisciplinary Frailty Research Research to Achieve Healthy Ageing. The CRE 

Page 16 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
arch 20, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-021775 on 7 A

pril 2018. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 17

comprises researchers from various disciplines including: nursing, medicine, general 

practice, geography, pharmacy, and health economics. This large-scale collaboration 

receives institutional support in South Australia and interstate, and involves the 

consolidation of an international frailty research network. Contextual factors for effective 

internal and external functioning in this context may include pre-existing positive 

relationships between team members, leadership across all arms of the CRE, high 

visibility of the CRE, and established clinical and academic partnerships between and 

beyond investigators and their local and international networks. Potential outcomes 

include: improved learning across disciplines through co-publication, enhanced scholarly 

output through co-publication and co-presentation platforms, lateral and vertical learning 

opportunities, meaningful engagement with multiple stakeholders, and the development 

of diverse links beyond pre-existing networks for greater impact. The initial program 

theory is represented visually in Figure 2.  

 We note that this initial program theory is intended only to provide a provisional 

structure for the evaluation. We anticipate that additional, as-yet unforeseen contextual 

factors, mechanisms, and outcomes will be identified, and that these will be reflected in 

ongoing theory expansion, testing, and refinement using data collected at each time point. 

 

3. DISCUSSION, ETHICS, AND DISSEMINATION  

 
In this paper, we have outlined a realist evaluation protocol for the study of 

transdisciplinary collaboration and its relationship with knowledge translation, within a 

five-year NHMRC funded CRE. The unique integration of data sources, including visual 

methods, with multiple data-collection time points, are used to provide insight into the 
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organic development of a researcher-clinician team initially designed for research impact. 

The developmental and longitudinal design provides opportunities for insights into 

changing group dynamics, methods of enhancing productivity, collaboration and research 

use, to leverage the potential of transdisciplinarity for research impact. 

The Health Research Ethics Committee of the University of Adelaide provided 

approval for this study, which commenced in March 2017 and will conclude in December 

2020. While participant anonymity cannot be guaranteed given the small sample and use 

of participant observation, we will take caution to de-identify data, for instance, by 

generically referring to participant disciplines as “medical subspecialties” rather than 

using potentially identifiable details (e.g., orthopedic surgery). Participants were 

explicitly informed of this approach to maintaining anonymity prior to commencing their 

baseline interviews.  

Challenges and limitations associated with the chosen methodology may arise; 

emerging findings should be interpreted in the context of such limitations. Because we 

are conducting an in-depth evaluation of a single collaborative team, it will not be 

possible to make claims about the universal transferability of the findings to other 

settings. We may also encounter practical challenges associated with the collection of 

observational data (e.g., infrequent meetings). Despite these possible limitations, we are 

of the opinion that this evaluation – one of the first internationally to examine the 

complex relationship between transdisciplinary collaboration and knowledge translation – 

will provide important insight into team members’ understandings of knowledge 

translation over time, thereby informing the development of strategies to maximise the 

effectiveness and impact of collaborative efforts. 
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 Emerging findings will be shared and discussed with team members at scheduled 

intervals throughout the study by way of verbal and creative reflective approaches (e.g., 

arts elicitation, journaling). This research will be used to help support optimal team 

functioning by identifying strategies to support knowledge sharing and communication 

within and beyond the team to facilitate attainment of research objectives. Academic 

dissemination will occur through publication and presentations across disciplines.  
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FIGURE LEGENDS 

Figure 1. Process Cycles.  

Figure 2. Initial program theory of transdisciplinary research collaboration on knowledge 

translation.  
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Figure 1. Process Cycles  
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Figure 2. Initial program theory of transdisciplinary research collaboration on knowledge translation  
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