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Abstract Communication is a powerful, universal, everyday activity that impacts many, if not all, aspects of our lives. 

The importance and complexities of communication are however still often overlooked. Inadequate communication 

during software development projects at a medium-sized enterprise, Company-GIS (CGIS), caused delays in project 

tasks, negatively impacting quality, on-time delivery, and delivery within budget. In this study, we argue that a 

collaborative methodology was required to ensure adequate diagnosis of the problem, creating multiple artefacts to 

address the communication problems. We argue that a recent research methodology called action design research 

(ADR) is best suited for a practice-inspired problem. Acknowledging the latest developments within the ADR 

discipline, we believe that the elaborated action design research (eADR) process model addressed the need to 

explicitly show our knowledge contributions in the form of two artefacts: (1) An Agile requirement engineering 

solution (ARES) to address the communication problems, the primary artefact; and (2) A taxonomy of perceived 

communication problems, a secondary artefact. In this experience report, we indicate that the eADR process model 

was instrumental in facilitating diagnosis, followed by design, implementation, and evolution of the primary artefact, 

the ARES. The practical demonstration of ARES also highlighted the need for further evolution of the eADR as a 

method artefact. Based on our reflections on applying the eADR, we suggest changes to the eADR including an 

additional design cycle phase, suggestion, between problem formulation and artefact creation, as well as merging 

reflection and learning into a single phase.   

Keywords Action design research, agile, communication, project management, requirements engineering, software 

development 

Introduction 

At the start of a research project, the researcher has to select the most appropriate research methodology to answer a 

primary research question. Once the researcher has decided on using a design-based approach where a solution needs 

to be designed to address an existing problem, three main options are available to the researcher: (1) Action Research 

(AR), (2) Design Science Research (DSR), and (3) Action Design Research (ADR), where ADR emerged as a new 

research methodology to combine the strengths of AR and DSR (Sein et al. 2011). The action research paradigm and 

the design-based paradigm differ primarily based on their emphasis on the kind-of-knowledge that is created (Collatto 

et al. 2018; Sein et al. 2011).  

The kind-of-knowledge for pure AR relates to the two main objectives of AR, namely intervention/change in practice 

and production of knowledge (Collatto et al. 2018). For AR, the intervention need not involve the rigorous design of 

a solution artefact, but the focus is rather on change or improvement within an enterprise context that allows for the 

generation of learning (Coughlan and Coghlan 2002).  
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The design-paradigm, evident in DSR and ADR, seeks to generate knowledge on designing one or more artefacts or 

prescribing a solution (Dresch et al. 2015). March and Smith (1995) define four types of prescriptive knowledge, 

namely constructs, models, methods, and instantiations. Constructs provide the vocabulary and symbols used to define 

and understand problems and solutions. Models are designed representations of the problem and possible solutions, 

e.g., mathematical and diagrammatical models, whereas methods are algorithms, practices, and recipes for performing 

tasks. Instantiations are the physical realisations that act on the natural world, such as an information system that 

stores and retrieves data. A design theory, which is an abstract, coherent body of prescriptive knowledge describes the 

principles of form and function, methods, and justificatory theory that are used to develop an artefact, and can include 

constructs, models, methods, and instantiations. Wieringa (2014) provides a practical definition of an artefact, also 

clarifying what an artefact is not. He indicates that a wide variety of useful things that can be designed may be 

classified as artefacts. Elements, such as people, values, desires, fears, goals, and norms are not artefacts, since they 

cannot be designed by the researcher, but rather become part of the problem context. Wieringa (2014) emphasises the 

complex interplay between an artefact and its context, and the researcher has to study this interaction, rather than the 

artefact alone. 

In ADR, the development of the artefact has to achieve the objectives that were originally proposed by the researcher 

(Dresch et al. 2015), focusing on generalisation of solutions to address a certain class of problems (Sein et al. 2011). 

The evaluation of the artefact is therefore essential to analyse the artefact’s ability to meet the intended objectives 

(Dresch et al. 2015) and its utility when applied in the external environment for which it was designed (Hevner et al. 

2004). Within the design-paradigm, DSR does not require collaboration of people that are interested in the research 

when the designed artefact is tested, which ensures that the researcher performs technology decisions in a rigorous 

way (Iivari and Venable 2009). Sein et al. (2011) highlighted the need for joint collaboration of researchers with 

participants in the environment in which the research is conducted when an ensemble of artefacts are designed to 

address an existing class of problems. A new research approach emerged, called action design research (ADR) to 

combine the strengths of two existing approaches. ADR combines the collaborative approach of AR to ensure 

organisation relevance and the systematic design approach of DSR to ensure technological rigour in designing and 

evaluating novel artefacts (Sein et al. 2011).  

Collato et al. (2018) conducted a systematic literature review to determine whether a new, combined approach, i.e. 

ADR, is indeed necessary. Their research indicated that existing researchers differ on how they use AR and DSR in 

combination. Their research highlighted three possibilities of combining AR and DSR: (1) Using AR under the DSR 

paradigm; (2) Using AR and DSR as mixed methods; and (3) Using ADR as a new method, i.e., a standalone research 

method in its own right. Searching for  publications with keywords “action research” associated with “design science” 

OR “design science research” OR “prescriptive research” and the specific words “action research design” and “action 

design research”, they extracted 43 sampled articles from the databases EBSCOHost, ScienceDirect and Google 

Scholar from 2007 to 2017 (Collatto et al. 2018). From the sampled articles, 13% applied ADR as a new method. 

Even though ADR has been proposed for particular disciplines, such as the emerging enterprise engineering discipline 

(De Vries and Berger 2017), Collato et al. (2018) suggested that future studies should propose a more detailed method 

to operationalise ADR. Mullarkey & Hevner (2019) suggested that the existing ADR methodology of Sein et al. (2011) 

could be further extended to emphasise that multiple intervention cycles may exist for an ADR study. Their main 

objective was to make more explicit the knowledge generation in ADR studies, claiming that the elaborated ADR or 

eADR process model could better support users to structure key decisions and activities necessary to rigorously apply 

ADR (Mullarkey and Hevner 2019).  
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In this experience report, we indicate that the eADR model by Mullarkey and Hevner (2019) was instrumental in 

facilitating diagnosis, followed by design, implementation, and evolution of the primary artefact of our study. In 

addition to this, we provide suggestions on how the model can be modified based on our reflections on applying the 

eADR in our study.  

Next, we present the structure for the remaining sections of this article. The section called Theoretical Background on 

eADR introduces the eADR process model of Mullarkey & Hevner (2019) which includes four design stages, namely 

Diagnosis, Design, Implementation, and Evolution, as well as five design cycle phases that are based on Sein et al.’s 

(2011) work. Examples of studies that have since applied the eADR abstraction by Mullarkey and Hevner (2019) are 

included in the Applications of eADR section. The Objectives of the Experience Report section includes the purpose 

and approach of our report. Applying the eADR process model to our study, the subsequent sections indicate that a 

single cycle of the Diagnosis stage was needed for our study, followed by a single cycle for the Design stage and a 

single cycle for the Implementation stage. The section named Reflections provides a synthesis of our collaborative 

learning in applying the eADR process model. In the Conclusion section, we suggest that the eADR process model is 

also applied to our existing research project during the evolution stage to further evolve the newly developed artefacts. 

Theoretical Background on eADR 

ADR combines the activities of AR and DSR, constructing an artefact to address the problem and addressing a problem 

in a specific organisational setting (Sein et al. 2011). ADR therefor addresses both technological rigour and 

organisational relevance. The original ADR process model suggested by Sein et al. (2011) identifies four phases, 

namely (1) Problem formulation, (2) Building, intervention, and evaluation (BIE), (3) Reflection and learning, and (4) 

Formulation of learning. In ADR, researchers in collaboration with participants identify a problem and suggest a 

theory-ingrained artefact or course of action, design/demonstrate/intervene/evaluate the artefact or course of action, 

reflect, and communicate the formalised results. Since the artefact or course of action evolves within a real-world 

context Sein et al. (2011) also emphasize that the first three phases are highly interactive and iterative in nature. 

Building on these original ADR concepts, the eADR process model, included in Fig.1, has been abstracted from a 

real-world study performed by Mullarkey and Hevner (2015). The nature of their main artefact is an information 

system. Mullarkey and Hevner (2019) re-defined the ADR phases presented by Sein et al. (2011), defending four 

intervention stages: (1) Diagnoses, (2) Design, (3) Implementation, and (4) Evolution. The goal of the Diagnosis stage 

is to analyse the importance of the problem domain, and identify the relevant kernel design theories, any existing 

socio-technical artefacts, and the goals of the ADR project. The second key stage, Design, focuses on the identification 

and conceptualisation of the proposed artefact’s design, which should address the problem class identified. The third 

stage, Implementation, supports the instantiation of artefact(s) through an implementation and is focused on building 

and evaluating the artefact as a real-life intervention. Lastly, the artefact should evolve as the problem environment 

changes. Sein and Rossi (2019) agree that the cyclical representation of ADR is a worthwhile elaboration, and state 

that the explicit Diagnosis stage is a valuable extension, since problem diagnosis is the first step to understanding what 

needs to be solved. 
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Fig.1 The eADR process model of Mullarkey and Hevner with PAERL phases (2019) 

While Sein et al. (2011) clearly delineate the different phases of ADR, details on the phases are not provided and the 

BIE engagement is left open to interpretation by the researcher (Mullarkey and Hevner 2019). Sein and Rossi (2019) 

state that this high level of abstraction of the method was deliberate, allowing for the actual application of the method 

to emerge in use. Mullarkey and Hevner (2019) show that each stage consists of a cycle of (1) Problem-formulation, 

(2) Artefact development, (3) Evaluation, (4) Reflection, and (5) Learning. Therefore, Mullarkey and Hevner (2019) 

propose that an artefact should be built and evaluated in every ADR stage, and that reflection and learning take place 

during each cycle of an ADR stage. The artefact in each cycle is built and evaluated to address the problem formulated 

in that ADR cycle and each iteration learns from prior cycle(s) and modifies the problem formulation. Sein and Rossi 

(2019) believe that Mullarkey and Hevner’s (2019) paper offers excellent suggestions to make all the stages of ADR 

transparent by including specific activities for performing research tasks, making the ADR method more accessible 

to researchers.  

In addition to the redefined ADR stages and phases, Mullarkey and Hevner (2019) found that the presence of multiple 

entry points with clear definitions allows the team to investigate their project goals and identify the entry point that 

best aligns with the project’s purpose. They argue that the abstraction of artefacts at all ADR stages informs research 

and practice and that the nature of innovative artefacts is often different depending upon the ADR stage involved. Sein 

and Rossi (2019) however disagree with the proposed enhancement of multiple entry points to ADR, stating that 

ADR’s essential spirit is that there is one entry point to the cycle, namely, problem formulation. They are of the 

opinion that Mullarkey and Hevner have not made a convincing case for combining Peffers et al.’s (2007) framework 

with ADR and state that by combining two approaches that are epistemologically incommensurate has implications 

for the legitimation of knowledge claims for researchers following either process. The Diagnosis stage, as depicted in 

Fig.2, was the initial point of entry in our study. According to Mullarkey and Hevner (2019) this entry point is problem 

centred. 

 

 

Fig.2 The eADR process model of Mullarkey and Hevner (2015), indicating this study’s entry point 

Our entry point 



5 

 

In the following section we include examples in which the eADR abstraction by Mullarkey and Hevner (2019) has 

since been applied to other studies. 

Applications of eADR 

Studies that applied the eADR and had a problem-centred entry point include Bergan et al. (2020) that identified a 

need, and conceptualised and implemented organisational structures and governance processes to facilitate the digital 

transformation of a city, whereas Gimpel et al. (2020) conducted one diagnosis and three design cycles to create a set 

of work system transformation principles to provide guidelines for practitioners aiding in setting up and conducting 

digital transformation initiatives. Daniel et al. (2018) diagnosed, designed, and implemented an artefact to analyse 

social video network content and found that the iterative approach of the eADR assisted in developing multiple 

innovative artefacts towards an implementable social video content analysis solution.  

Mullarkey et al. (2019) used eADR to diagnose, design, and implement automated systems for the repeatable synthesis 

of data into insights that aided daily, weekly, and monthly decision-making by creating artefacts such as data sets, 

guidelines, decision trees, and dashboards, and found that the eADR provided a significant benefit in its focus on the 

abstraction and evaluation of artefacts during fast, flexible, iterative investigation efforts. Venkatraman and Sundarraj 

(2022) also had a problem-centred entry point, eventually creating three artefacts to assess the healthcare analytics 

readiness of hospitals. Due to limitations after the design of their pilot artefact, they required a deeper understanding 

of the problem space with a broader set of cases and more hospitals. Once the problem was better understood, a new 

artefact was designed, implemented, and evaluated. Kutz et al. (2022) used eADR to design and implement a virtual 

team classroom environment artefact, promoting effective student teamwork by considering and actively engaging the 

student. During Evaluation of the implemented artefact, they identified dissatisfaction with the variety of tools 

required in the solution, which warranted an additional cycle of eADR. According to Kutz et al. (2022), the eADR 

process enabled them to yield non-obvious diagnoses and actionable steps for continually incorporating the ever-

changing social aspects unique to students. 

Van Wyk et al. (2020) and Dixon and Sundaraj (2020) applied the eADR and used an objective-centred entry point. 

Van Wyk et al. (2020) designed, developed, and evaluated a prototype of an incident management system to support 

sensemaking of emergency incidents and their immediate environment with the use of digital technology, and Dixon 

and Sundaraj (2020) designed a game as an artefact to detect and perform containment actions on a cybersecurity 

threat. 

Tarpey and Mullarkey (2019) re-designed a Labour Planning and Allocation Cycle (LPAC) system i.e., a work and 

organisational structures/systems artefact, and started with problem diagnosis. The eADR method applied to the LPAC 

model development, however, differed from the model provided by Mullarkey and Hevner (2019), as presented in 

Fig.1. For the LPAC, the stages consisted of Problem Diagnosing, Concept Design, Build, and Implement, and the 

phases consisted of evaluate, reflect, and intervene as depicted in Fig.3.  
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Fig.3 The eADR method applied to LPAC model development, from Tarpey and Mullarkey (2019) 

In the following section we discuss the objective of our research as well as the approach followed to report on our 

experience using the eADR model to create a method-artefact as the main artefact.  

Objectives of the Experience Report  

Our study identified a real-world problem at Company-GIS (CGIS), a medium-sized enterprise that experienced 

communication challenges with their software development projects. Since a collaborative approach was needed in 

co-designing a solution that only addresses the problems at CGIS, but also contributing to the existing knowledge 

base, addressing a general class-of-problems, ADR was selected as an appropriate research methodology. Using the 

initial version of ADR proposed by Sein et al. (2011) the contributions of the study were under-represented due to the 

simplified four-phase structure of the ADR method, which consists of (1) Problem formulation; (2) Building, 

intervention and evaluation; (3), Reflection and learning; and (4) Formalisation of learning. Most of our research 

efforts were expended during the problem formulation phase, but the contributions added during this phase are not 

considered to be major contributions within the four-phased model. The elaborated action design research (eADR) 

process model of Mullarkey & Hevner (2019) was therefore useful in highlighting our contributions during the 

problem formulation stage.  

For our study, the main artefact referred to as the Agile requirement engineering solution (ARES), is a set of practices 

combined within an existing Agile software development framework called Scrum (Scrum.org n.d.-a; Scrum.org n.d.-

b), to address communication problems at CGIS.  

Study objective: Since the eADR process model is relatively new, with limited demonstrations, additional empirical 

research is needed to demonstrate its usefulness.  
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Our study, presented as an experience report, provides additional evidence regarding the usefulness of the eADR 

process model by practically demonstrating how we used the eADR model to develop a method-artefact as the main 

artefact, also within a different context and where a different kind of artefact is developed. 

In the following sections we elaborate on how three of the four different main eADR stages, namely Diagnosis, Design, 

and Implementation, were applied in the study conducted at CGIS to gradually develop multiple artefacts or artefact 

versions through these three stages instead of combining activities into one single BIE stage as suggested by Sein et 

al. (2011). We indicate the four main stages by using capitalisation, e.g., Diagnosis, Design, Implementation, 

Evolution. When we reference the five phases that repeat per stage, we use italics, e.g. problem formulation, artefact 

creation, evaluation, reflection and learning. The Evolution stage was excluded from the study, since it forms part of 

future work, as discussed in the Conclusions and Future Research section. The demonstration content was extracted 

from the original study, packaged by Venter (2022). 

Diagnosis Stage  

During the Diagnosis stage, the main researcher, also a participant-observer at CGIS, identified a real-world problem 

at CGIS. To understand the identified problem, the researcher conducted individual in-depth interviews with seventeen 

practitioners at CGIS. Focus was placed on project management concerns due to unacceptable project delays and the 

interviews conducted therefore included questions related to the process of executing software development projects 

at CGIS.  

The main researcher obtained synthesized root cause analysis results by creating a current reality tree (CRT) based on 

the individual interviews. The diagnosis, which was evaluated with CGIS practitioners in focus group sessions, 

revealed that project tasks take longer than expected, negatively impacting on-time delivery, quality of delivery and 

delivery within budget. One of the seven root causes identified was inadequate communication. In an enterprise 

consisting of ±90 employees, with all team members predominantly based at the same office space in a South African 

city, it was a concern that communication was neglected, and misalignment frequently occurred. Inadequate 

communication was a prominent theme. The main researcher also observed similar communication challenges on a 

software development project while working at a different, larger enterprise within a different industry, indicating that 

a larger class-of-problems might exist. In search for guidance on an appropriate artefact to adopt or adapt as a solution, 

the main researcher conducted a systematic literature review (SLR). 

An SLR was conducted to identify relevant peer-reviewed articles, following the guidelines from Okoli (2015). The 

review took place between 1 September 2020 and 31 October 2020 and a list of relevant studies was identified. The 

researcher thematically analysed the results and determined that inadequate communication is a problem that exists 

within the broader software development sector. The SLR indicated that general terms were used for inadequate 

communication in the literature. A similar finding was identified during the in-depth interviews that were conducted 

during the initial problem diagnosis at CGIS, which hampered a comprehensive and unambiguous understanding of 

the inadequate communication problem. Examples of terms that were used interchangeably, included communication 

problems and communication gaps.  

The findings during further diagnosis did not assist in extracting an artefact as a solution from the existing body of 

knowledge, that could be adopted or adapted at CGIS in addressing the inadequate communication problem. Of the 

SLR studies that referred to inadequate communication during a specific phase, 93% identified the requirement 

elicitation/analyses phase as problematic. Although the requirements elicitation phase was highlighted as a prominent 

theme in literature, also in terms of communication, we had to ensure that we also identified other possible contributors 

towards inadequate communication.  
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After three iterations of the problem formulation phase in the Diagnosis stage, as depicted in Fig.4 , it was determined 

that an artefact was needed to improve the rigour of diagnosing the problems at CGIS instead of prematurely 

suggesting a solution artefact to CGIS. An artefact, i.e., a taxonomy of perceived communication problems, would be 

useful to further diagnose the problems at CGIS. Yet, this artefact had to be designed, since it did not exist in the 

current body of knowledge. 

For our CGIS-study, we had to perform multiple iterations of problem investigation and problem re-formulation. For 

every iteration, a new insight about the problem leads to further problem investigation during the next iteration. Fig.4  

indicates that multiple iterations of problem investigation generated problem re-formulation for each iteration. 

Currently the eADR does not emphasise the iterative nature of problem investigation. 

 

Fig.4 Problem formulation phase iteration, within the Diagnosis stage 

We followed both a deductive and inductive approach in developing a taxonomy as an artefact. Using the four types 

of prescriptive knowledge, identified by March and Smith (1995), the taxonomy artefact can be classified as a 

construct, since it provides a vocabulary used to define and understand problems. Littlejohn and Foss’ book (2005) 

on the Theories of Human Communication was used as an authoritative source on communication. We used the main 

categories of their book as the main categories for an initial theory-ingrained taxonomy to identify different types of 

inadequate communication. 

To identify and understand the types of communication problems at CGIS, an additional round of interviews was 

conducted with fifteen CGIS employees. Using thematic analysis of the interviews, the researcher extended the initial 

taxonomy into a rudimentary taxonomy of the perceived communication problems at CGIS, as included in Fig.5. Note 

that the codes in the taxonomy presented in this report are slightly different to the original diagram. This was solely 

done to improve readability in this article. 
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Fig.5 The rudimentary taxonomy of perceived communication problems at CGIS 

The rudimentary taxonomy, created as an artefact, would enable the researcher to construct a solution artefact during 

the Design stage. The theory-ingrained taxonomy was created based on the collaboration between the researcher and 

practitioners at a real-world enterprise. With reference to the remaining phases conducted as part of the Diagnosis 

stage, namely evaluation, reflection and learning, Fig.6  provides a summarised interpretation of the remaining phases. 

The taxonomy was not evaluated by CGIS practitioners or other practitioners/enterprises since the taxonomy was not 

created as the primary artefact of our study. For future work, we recommend that the taxonomy should be validated at 

other enterprises that also experience communication problems during software development projects. The taxonomy 

assisted during the reflection phase, regardless of the evaluation phase being omitted, and indicated that requirements 

elicitation was indeed a concern regarding communication at CGIS. This learning provided the necessary focus when 

searching for a solution artefact within the requirements elicitation knowledge base of software development during 

the Design stage. 
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Fig.6 Summary of Diagnosis stage 

Design Stage 

Since the researcher was able to better understand the communication problems after this cycle of Diagnosis, the 

Design stage could be initiated, re-starting a cycle of problem formulation, creation of an artefact, evaluation, 

reflection, and learning. Based on findings from the Diagnosis stage, a new problem could be formulated, i.e., that the 

requirement elicitation (RE) phase was a concern regarding communication at CGIS. A more focused literature search 

indicated that a number of practices have already been created to facilitate communication during the RE phase of 

software development projects. In the 15th State of Agile Report (Digital.ai 2021), it was reported that the 

implementation of Agile has positively impacted visibility, business/IT alignment, delivery speed/time to market, and 

managing distributed teams. The Agile framework could positively impact projects and stakeholder communication 

at CGIS, and our aim was therefore to investigate an Agile framework and/or Agile RE practices as a suggested 

ensemble of solution artefacts to address the specific communication challenges identified at CGIS.  

Scrum (Scrum.org n.d.-b) was selected as the Agile framework, to structure the practices that formed part of ARES, 

as it is the most used Agile framework according to the 15th state of Agile report (Digital.ai 2021), and according to 

Measey (2015) it is simple to understand. Scrum was therefore ideal for CGIS, not using any Agile framework before. 

The Requirements Specification for Developer (RSD) approach replaced the default Agile practice of user stories, as 

research conducted by Medeiros et al. (2020) indicated that the RSD approach integrates functional and technical 

requirements in a single view, therefore providing sufficient information required for coding, addressing the main 

deficient of user stories. Practices that were implemented in addition to the Scrum framework and the RSD approach 

included product planning, a product roadmap, and face-to-face virtual meetings in which attendees had their cameras 

switched on and could see their team members’ faces.  

It was important for the researcher to include the practitioners in the design of the solution, as the project team had 

more experience on software development projects and the researcher expected the process of implementation to be 
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more efficient if the practitioners felt that they had contributed to the solution. The initial Agile RE solution, called 

ARES, was proposed, and discussed (i.e., evaluated) with CGIS practitioners by conducting in-depth individual 

interviews with the project team that would be participating in the implementation of the solution. Four CGIS 

practitioners were interviewed and were able to make suggestions and propose changes to the ARES presented by the 

researcher.  

According to the four types of prescriptive knowledge identified by March and Smith (1995), the ARES is a method 

as it consists of an adapted Agile framework, i.e., Scrum, and RE methods that provide instructions and guidelines on 

how to perform communication tasks during software development projects. The ARES created in the Design stage 

and initially proposed to the CGIS practitioners is excluded from this article, as it was presented as a Microsoft 

PowerPoint presentation. The final ARES which incorporated the feedback obtained during the Design stage, and was 

implemented at CGIS, is included in the following section in Fig.8. The problem formulation, creation of an artefact, 

evaluation, reflection, and learning for the Design stage is summarised in Fig.7  

 

Fig.7 Summary of Design stage 

The Implementation stage is included in the following section.  

Implementation Stage 

The Implementation stage started with problem formulation, aligned with the learning that was formulated as part of 

the Design stage, namely that a real-world implementation of the ARES was required to determine if the ARES 

addressed the communication problems at CGIS. Initial workshops with participants were used to further refine the 

suggested and theoretical version of ARES during the artefact creation phase. According to the four types of 

prescriptive knowledge identified by March and Smith (1995), the new version of ARES could still be classified as a 

method. The suggested changes to the initial version of ARES were included, and the ARES that evolved during the 

Implementation stage provided instructions and guidelines on how to perform communication tasks during software 

development projects, based on the collaborative design between the main researcher and the practitioners.  
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The graphical representation of the ARES, including the process and Agile practices that were implemented at CGIS 

after refinements were made, is included in Fig.8. The shading in Fig.8 aims to distinguish the Scrum components 

from the other Agile practices incorporated into the ARES. 

 

Fig.8 The Agile RE solution (ARES) 

After the ARES had been implemented for two one-week sprints, i.e., a total of two weeks of applying ARES, 

interviews were conducted with four CGIS practitioners to determine whether the artefact in the Implementation stage 

had addressed communication problems as expected, and to identify improvement opportunities. The artefact was 

therefore evaluated, and the main researcher determined that the ARES addressed certain communication challenges 

at CGIS but that the problems that occurred most frequently were not necessarily addressed. In addition to this, the 

researcher reflected on the effectiveness of the ARES and determined that the ARES increased effective 

communication between stakeholders during RE at CGIS, but it was difficult to determine the impact on project 

delivery. During the evaluation phase of the ARES, the team also identified deficiencies of the implemented solution 

which included concerns regarding the documentation, testing, and scalability of the ARES as a solution. From the 

identified deficiencies a new learning emerged, namely that additional evolution of the ARES artefact is needed, as 

well as additional implementations of the artefact to further validate the findings. 

The problem formulation, creation of an artefact, evaluation, reflection, and learning for the Implementation stage is 

summarised in Fig.9 .  
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Fig.9 Summary of Implementation stage 

In this study, we gradually assembled multiple artefacts by using three of the four stages of the eADR process on a 

real-world project at CGIS. In the following section, insights are provided regarding potential elaborations and 

adaptions of the eADR process, based on our experiences.  

Reflections 

This study covered three of the four main eADR stages to develop and implement a main artefact, i.e., an Agile RE 

solution (ARES).  The Diagnosis stage was the initial point of entry and the researchers, in collaboration with CGIS 

participants, identified a problem with how software development projects were executed at CGIS. Considering that 

our study used the Diagnosis stage as an entry point, we cannot provide additional insights regarding the value of 

other entry points in the eADR.  

During the Diagnosis stage, an initial problem formulation required multiple iterations of problem analysis. We 

identified a different kind of problem in one of these iterations, namely that a taxonomy was needed to structure 

possible causes for inadequate communication. We found that the possibility of conducting multiple problem analysis 

iterations is currently under-represented in the eADR.  

The eADR was useful to highlight that multiple artefacts may be created and evaluated during different stages of the 

eADR. During the Diagnosis stage, a rudimentary taxonomy was created as an artefact to focus our literature search 

for an appropriate solution artefact, which indicated that an Agile-adapted solution could possibly address the specific 

communication problems at CGIS. Once the problem at CGIS was comprehensively diagnosed, in collaboration with 

participants, the Design stage was initiated to create the solution artefact, the ARES, that was expected to address the 

specific communication problems experienced at CGIS.  
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Both the Diagnosis stage and the Design stage included five phases, namely problem-identification, artefact-creation, 

evaluation, reflection, and learning. Mullarkey and Hevner (2019) refer to the first phase as the “Problem Formulation 

and Planning activity”. Even though problem formulation includes planning, our experience indicated the need for an 

additional phase that reflects decision-making, rather than planning. The DSR phases presented by Vaishnavi & 

Kuechler (2004/5), included artefact suggestion as an explicit phase, which we believe is currently under-represented 

in the eADR. For our study, both the Diagnosis stage and the Design stage, required additional decision-making to 

close the gap between the problem formulation and artefact creation phases. During the artefact suggestion phase, the 

main researcher, in collaboration with the participants, need to draw on their knowledge and experience about the real-

world problem context to consider multiple possible solution artefacts prior to suggesting an artefact that would best 

address the formulated problem. In the Diagnosis stage, for example, the vague definition for inadequate 

communication was formulated as a problem, and an artefact suggestion was made by the main researcher, i.e., to 

create a taxonomy that would structure the different causes of inadequate communication. During the Design stage, 

the taxonomy artefact was useful to provide a more focused problem formulation regarding communication problems 

during the RE phase of software development. Again, artefact suggestion was performed by the main researcher in 

collaboration with research participants, when an artefact was suggested, i.e., an Agile framework to address the 

communication problems associated with the RE phase of software development. A more detailed artefact suggestion, 

i.e. ARES, included an Agile framework and Agile practices, based on evidence presented in the 15th State of Agile 

Report (Digital.ai 2021), indicating that the implementation of Agile has positively impacted team alignment. An 

additional motivation for selecting an Agile framework emerged from the research participants, i.e., that CGIS had 

already started to incorporate Agile practices at the enterprise.   

Another key finding during the study was that the main researcher had difficulty in differentiating between the 

reflection and learning phases that are embedded in each stage of the eADR process. In the process, proposed by Sein 

et al (2011), reflection and learning are actions that are grouped together in a single phase. The separate phases in the 

eADR introduce unnecessary complexity. We suggest that the eADR is adapted by combining the two separate phases 

(reflection and learning) into a single phase, named reflection and learning. We also found that the problem 

formulation for each stage was defined by rewording the previous stage’s reflection and learning and that these phases 

were closely related in our study.   

Based on the reflections discussed in this section, an adapted eADR process is proposed in Fig.10. Regardless of the 

entry point, the problem formulation design cycle phase is a requirement per stage and may require multiple iterations. 

Arrows have been added around this phase to visually depict those multiple iterations. For our CGIS-study we required 

three iterations of problem investigation during the Diagnosis stage. Thus, we cannot claim that multiple iterations 

would also apply to the other stages.  

With regards to the design cycle phases, it is recommended that an additional design cycle phase, suggestion, should 

be added between problem formulation and artefact creation. The reflection and learning should also be grouped into 

one design cycle phase called reflection and learning, since the distinction between the two separate phases is vague.  
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Fig.10 Proposed changes to the eADR model 

Comparing the eADR that was suggested by Mullarkey and Hevner (2019) with the implementation of eADR when 

Tarpey and Mullarkey (2019) re-designed a Labour Planning and Allocation Cycle (LPAC) system (refer to Fig.3), 

the implemented version of the eADR deviated substantially from the suggested eADR process, both in terms of the 

stages as well as the phases, as indicated in Figure 1 of Tarpey and Mullarkey (2019). For the LPAC study, Tarpey 

and Mullarkey (2019) used four stages, namely Problem Diagnosing, Conceptual Design, Build, and Implementation. 

Within each of the stages, they incorporated only three phases in their eADR method application, namely intervene, 

evaluate and reflect. Hence, we believe that the initial eADR process that was suggested by Mullarkey and Hevner 

(2019) highlight the fact that multiple stages may exist for an ADR study, where each stage includes multiple phases. 

Our experience confirmed the need to adapt the eADR within the context of a particular study, especially in terms of 

phases. In addition, our study provided a real-world demonstration of the eADR process, extracting valuable insights 

to further enhance the eADR model. Since the eADR process is also an artefact that needs to evolve in future, the next 

section provides recommendations for future work and further evolution of the eADR process.  

Conclusions and Future Research 

ADR is a relatively new research methodology that developed from two existing research paradigms, namely AR and 

DSR. Although Collatto et al.’s (2018) study indicated that only 13% of sampled studies applied ADR as a new 

method, we agree with Mullarkey and Hevner (2019) that the initial work of Sein et al. (2011) conceal the multiple 

contributions that emerge from an ADR-based study.. Using an alternative version of ADR, called the eADR process, 

suggested by Mullarkey and Hevner (2019), this study provided a demonstration of the eADR to further validate its 

usefulness. In this section we conclude on the eADR’s usefulness, indicating that the eADR elucidated the multiple 

artefact-contributions that emerged from our study during different stages of our research. We provided a practical 

demonstration of eADR to develop a method-artefact as the main artefact, which differs from Mullarkey and Hevner’s 

(2015) demonstration context where they developed an information system as an artefact, whereas Tarpey and 

Mullarkey (2019) developed a new system as artefact, i.e. “new work and organisational structures/systems”. In this 

experience report, our eADR’s demonstration further evaluated the eADR as an artefact and whether its existing 

structure of stages and phases reflected our real-world participative interactions during our research. Based on our 

reflections, we suggested changes to the eADR process, indicating the need to further evolve the eADR. In the 

subsequent paragraphs we highlight the main reflections from our study. 

eADR usefulness. The eADR was useful in elucidating multiple artefact-contributions during the course of our study. 

The rigour of evaluation of the two artefacts that were created during our study, differed. The taxonomy, developed 
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during the Diagnosis stage, still requires evaluation in practice, whereas the ARES was designed and implemented 

within a real-world context. For future work, the taxonomy should be validated at other enterprises that also experience 

communication problems during software development projects. One of the main categories of the taxonomy, the 

context of communication, should be further developed, based on other prominent clusters of communication-related 

problems. As an example, our research at CGIS indicated that communication problems are more prominent within 

the requirements elicitation phase of software development projects. The main artefact, ARES, was designed and 

implemented at CGIS and is still in use after implementation. It is recommended that the Scrum team and relevant 

stakeholders should be interviewed again, since the evaluation results obtained after prolonged use of the ARES, could 

be different than the results originally obtained. In addition to this, it is recommended that the ARES should be 

implemented on other project(s) at CGIS. Therefore, additional evaluation iterations are suggested in the 

Implementation stage, as well as additional cycles of the Implementation stage. 

Practical demonstration of eADR to evaluate the eADR. Our study validated three of the four stages of eADR, namely 

Diagnosis, Design, and Implementation. According to Mullarkey and Hevner (2019), an artefact-based methodology 

should also facilitate future development of the newly created artefact during additional Evolution stages, which was 

excluded for the purpose of this article. For future research, it is recommended that the Evolution phase is used to 

address deficiencies identified in the Implementation phase, e.g., adding additional Agile practices to the ARES in 

creating a modified ARES as an artefact, or scaling the solution by creating a scaled ARES as an artefact. During the 

practical demonstration, we also validated the need for multiple phases, e.g., problem formulation, artefact creation, 

evaluation, reflection and learning, within the four main stages. Reflecting on the usefulness of the five phases, we 

highlighted the need for an additional phase, called artefact suggestion and a consolidation of two phases (reflection 

and learning) into a single phase, namely reflection and learning. Our experience also indicates that multiple iterations 

of the problem formulation phase may be required, which in our case also prolonged the duration and progress of our 

study. 

Evolving the eADR. Our study indicated that the eADR was useful to guide and structure our study, elucidating 

different artefacts as contributions during different stages of the eADR process. Yet, the practical demonstration also 

highlighted the need for further evolution of the eADR. We agree with Sein and Rossi (2019) that the eADR process 

highlighted the importance of a separate Diagnosis stage, but that future research and demonstrations are necessary to 

further validate the suggested changes that we communicated in this article. 

Compliance with Ethical Standards 

The CGIS practitioners (i.e., participants) were informed about the study, their right to decide whether to participate 

or not, i.e., that participation is voluntary, and their right to withdraw from the study at any time to ensure autonomy. 

Written consent was obtained from participants before every interaction, i.e., before every round of interviews and the 

focus group session. Participants in this study provided consent that opinions, feedback, and any other data gathered 

could be included and directly referred to in the study and research. Consent was also specifically obtained per 

participant for recording the interview(s)/focus group session and including the answers/responses in this study. The 

University of Pretoria’s Faculty of Engineering, Built Environment and IT’s ethical committee approved the study. 

For beneficence, confidentiality was crucial in the study. Although data, e.g., participant details, opinions, and 

feedback, obtained in the study was kept for traceability, the data was anonymised in the study so that it could not be 

linked back to a specific person. It could however be linked back to a specific role. Anonymity of the employees 

participating in the research was also ensured by not referencing the enterprise directly in the study/research, i.e., 

CGIS was used as a pseudonym.  
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