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Abstract 

In this discussion a class of instructional design (ISD) processes is posited, 

that intrinsically trend towards increasing complexity in their design, in order 

to meet newly formed theoretic perspectives. hDAS is introduced, that 

addresses an on-going increase in complexity of ISD, through a paradigmatic 

change, in which the outcome of the design is also the design process adapted 

to current theoretical understanding and discipline needs. The way forward, 

as formalized in hDAS, is tailoring of ISD through DBR and Agile software 

development. In this paper a context for hDAS is presented by reflection on 

hDAS in ISD that uses: ADDIE, Agile and explicitly tests educational theory. 

hDAS resolves gaps identified for each of these. By enacting hDAS a tailored 

ISD method is induced that meets the current theoretic and vocational 

understanding for the instructional situation. 
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1. Introduction 

This paper discusses a paradigmatic change in processes for instructional design to 

instructional design through design-based research (DBR). Study of the process of 

educational DBR lead to the discovery of “hybrid Design based research for Agile Software 

development” (hDAS). In detail, the design of Multi-User Virtual Environments for 

vocational education and training (VET) was studied through enactment of an educational 

design based research (DBR) (Plomp & Nieveen, 2007) process to create Multi-User Virtual 

Environments (MUVEs), i.e. Virtual World (VW) based learning and teaching environments, 

for vocational contexts: temporary traffic management and ship’s bridge communication. 

“hybrid Design based research for Agile Software development” (hDAS) was discovered, 

that induces fit-for-purpose instructional design (ISD) process.  

 
Figure 1. The relationships of key components of hybrid design based research for  

Agile software development (hDAS) methodology 

The purpose of the hDAS methodology is to produce a MUVE-based intervention for a 

vocational context, and in the process, test educational theory in the effective design of 

MUVEs as interventions in VET. The hDAS methodology deploys professionals from at least 

three disciplines to develop a MUVE: software engineering; education and the selected 

vocational discipline. Figure 1. depicts the relationships of key components of hDAS 

methodology. hDAS methodology in phases determines the tailored hDAS method. Enacting 

the hDAS method then leads to discoveries for and from method and methodology, which 

leads to further tailoring of the method. hDAS methodology is enacted in three phases. Phase 

two is depicted at center stage because the goal is to implement an intervention using the 

MUVE for VET. Phase three builds on the other two phases with ongoing feedback and 

evaluation of design in research practices. Phase one is depicted between Phase three and 

Phase two to represent the origins of design and development between research design 

evaluation and running an intervention. For the hDAS methodology participants take roles 

from three disciplines; education, software engineering and the selected vocation. The 

terminology used in hDAS is mainly that of the disciplines of education and software 

engineering (see Table 1.0). Therefore, at least three participants are required: an educational 
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researcher, a vocational practitioner and a software developer. Participants from the vocation 

include an instructor, who is expert in the vocation, and students of the vocation. 

Development roles are further divided into software development, graphic design and 

technical support. Participants take part in enacting hDAS according to their role, which 

determines the phases they participate in. That participation is identified as a swim during 

enactment of a phase. 

Table 1. Key hDAS roles by discipline and phase. 

Role  Discipline  Brief description  Phase/s  

Developer Software engineering, 

Computer graphics 

design Information 

technology support 

A developer designs and develops 

digital artefacts i.e. a software 

developer, or a graphics designer. A 

technician provides technical support 

for the development and during the run 

of an intervention 

One and 

Two 

Educational 

researcher 

Education The educational researcher directs MUVE 

development according to the research 

design, collects and analyses the data in 

research on theory in practice. At least one 

educational researcher is required. 

One and 

Three 

Vocational 

practitioner 

 

Vocational 

trainees 

Selected vocation A vocational practitioner is an expert 

member of the selected vocation. A 

teaching practitioner is preferred. 

Students of the vocation participate as 

trainees in practices of the vocation. 

One and 

Two 

Throughout the enactment of the methodology, DBR hybridization with Agile software 

development tailors the Agile method, because the design research pragmatically determines 

new and required objects, including those that provide guidance of the design for the 

vocation. For example, the vocation has specific, legitimate practices that are used for the 

initial tailoring of the Agile method mandatory for the design and development to proceed. 

As more is learned about the professional practice, the Agile method is refined (re-tailored 

or re-factored in software engineering terms) to implement an improved understanding of the 

requirements, while still conforming with the Agile principles. Each time the hDAS Agile 

tailored method is enacted, all documentation and tracking of the Agile software development 

method as it is enacted is archived by the software developer for use in phase three. 

hDAS addresses an on-going increase in complexity of ISD, through a paradigmatic change, 

in which the outcome of the design is also the design process adapted to current theoretical 

understanding and discipline needs. In this paper ISD through hDAS is placed in context by 

reflection on hDAS with three exemplars from the following categories of ISD. As identified 
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by Soto (2013) the most prevalent approach to IDS for MUVEs was ADDIE (Allen, 2006); 

a second category applies Agile in ISD and a third explicitly selects educational theory to use 

in ISD. hDAS resolves gaps identified for each of these categories; by enacting hDAS an ISD 

method is induced that meets the current theoretic and vocational understanding in the 

instructional situation. 

2. Background – ADDIE and Agile method tailoring 

Soto (2013) identifies ADDIE as the most prevalent approach to ISD in MUVE based 

instruction. Allen (2006) describes Analysis, Design, Development, Implementation and 

Evaluation (ADDIE) as an ISD model developed post-World War II in the 1940s, applied in 

highly specified jobs for “systematic training within a military context of learning highly 

specified job tasks by a continuous cadre of homogenous learners” (p. 432). That is, ADDIE 

models mainly take a behavioral learning theory approach that meets training in procedural 

tasks. As noted by Allen (2006) ADDIE models can be classified as first, second, third and 

four generation models. The second-generation models adopted systems theory to control 

and manage more complex instructional development processes. The third-generation 

models were developed for flexibility needed outside of the military and phases were 

considered interactive processes that could be entered into at any point. While these were still 

mainly driven by behavioral learning theory, cognitive theory was applied in their process, 

e.g. in simulations to gather “cognitive expertise in decision making (Driscoll, 2005)” in 

Allen (2006, p. 431). Fourth generation models use developments in artificial intelligence to 

handle the complexity of the ADDIE system “with a continuous evaluation and 

troubleshooting process” Allen (2006) citing (Gagne et al. 2005), (pp. 432 to 433). The new 

“complexity of the ADDIE system” (p. 432) comes from “advancements in understanding 

how humans learn and educational technology … provided major changes in many of the 

system variables” (p. 432). The ongoing focus on evaluation appears to be related to an 

emerging understanding that ADDIE required integration or adjustment to base it on new 

theory. 

In order to meet newly formed theoretic perspectives processes like ADDIE, are of the class 

of ISD processes that intrinsically trend towards increasing complexity in their design. The 

way forward is to take a paradigmatic shift towards formalized tailoring of ISD through DBR 

and Agile software development perspectives. The Agile Manifesto (Beck et al., 2001) is a 

declaration of the fundamental behavior that identifies an Agile software developer, by 

asserting practices valued by the practitioner. In an educational context Agile software 

development reflects conformance with the Agile manifesto. In this study tailoring for an 

educational design context was through method engineering (Esfahani & Yu, 2010). The 

Agile method is integrated into a DBR methodology. In one sense, the contingency factors 

that determine a tailored Agile method were determined through the DBR methodology in a 
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bottom up manner. In another sense the over-arching DBR methodology drives the Agile 

development in a top down manner. Hence, the observation by Easterday et al. (2014) that 

DBR is designed for each study, and each DBR method appears to use a different process, is 

like Agile method tailoring. Although an overarching DBR process can be summarized as in 

Plomp and Neiveen (2007), ISD emerges from DBR processes discovered during design for 

the given research study, in a manner that is equivalent to One Method Per Project described 

by Cockburn (1999) in which an Agile method is tailored for the project. DBR lead Agile 

method tailoring through hybrid DBR Agile software development revealed suited ISD. 

3. hDAS in ISD contexts 

To consider the context of ISD using hDAS, three categories of ISD are discussed for the 

design of MUVE based interventions in VET.  

3.1. Category 1 ISD – uses ADDIE  

Wang and Hsu (2009) present an example of an ISD that uses the ADDIE model for the 

design of MUVE-like instructional environments. Wang and Hsu then describe ADDIE as it 

was applied in the design. Analysis was undertaken to determine the requirements for the 

learning context. In this case, the instructor conducted an online survey to determine students’ 

backgrounds and motivations. Design was the major task; the instructor created a list of tasks 

and made them into instructions for the students. Development was undertaken by the 

instructor, who worked on the navigation in the VW, took images for the webpage and made 

sure the objects of interest were in the VW. During implementation of the intervention, 

student instruction was assisted through a learning management system on a webpage outside 

the MUVE. According to Wang and Hsu (2009) evaluation was facilitated by inviting a 

faculty member to observe the MUVE.  

In this case, ADDIE constituted a systematic method that helped the instructor design 

learning tasks that would take place in a MUVE and that would ensure the MUVE’s function 

as a tool assisting teaching and learning, (p. 81). The use of ADDIE described by Wang and 

Hsu (2009) differed from hDAS in several ways: (1) it did not undertake any investigation 

into educational theory; (2) ADDIE did not inform the design process; (3) it was an ad-hoc, 

checklist approach to designing and developing an instructional situation; (4) it did not 

inculcate theory into ADDIE; (5) although ADDIE expressed behavioral learning theory, 

opportunities for constructivist learning were not pursued and (6) did not inculcate 

constructivist-guided activities during the instructional design.  This comparison shows that 

the hDAS focuses on research into how to design MUVEs for VET whereas using ADDIE 

as a checklist for instructional design of the MUVEs would not.  
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3.2. Category 2 ISD – uses Agile  

In the second category of ISD, the application of Agile in an instructional design process is 

presented in two studies. Dass and Cid (2018) describe the application of Agile in the design 

of a medical simulation, and Cooney and Little (2015) describe how Agile was used to 

overcome issues with ADDIE in a large project. Both papers compare ADDIE with Agile in 

the context of implementing instructional design. Cooney and Little’s (2015) study is 

representative of the application of Agile in instructional design. They describe using Agile 

principles in the context of an ISD project that was not making good progress. They 

implemented a Kanban-style Agile process (Raju & Krishnegowda, 2013) that avoided issues 

with the first generation ADDIE, in which they had difficulty with the formal turnover of 

work from one step to the next in the sequence, and the Agile process removed the complex 

communication that would arise in later iterative versions of ADDIE. Moving to Agile as a 

process for ISD, the project was delivered by the small team. They note that Agile has been 

used in various forms for ISD and conclude that, “What is missing from all of these is an 

emphasis on the Agile values and principles fundamental to Agile ISD’s success, and a 

meaningful commitment to incorporating scrum methods” (p. 11).   

Comparing the Agile-based ISD process as applied by Cooney and Little (2015) with the 

hDAS reveals several differences. Cooney and Little describe the use of the Agile principles 

to ensure they kept on track during the ISD process, while in hDAS, the Agile principles 

become a foundation for directing the Agile software development method in the process. 

The hDAS does not explicitly use Agile to manipulate design; it is the process through which 

design is enabled, and hence, hDAS is guided by the Agile principles. The Agile-based ISD 

process, as applied by Cooney and Little (2015), does not consider educational theory and is 

not informed by research that tailors an Agile software development method to suit the 

changing situation as the educational design is better understood. These features are the 

hallmark of the hDAS methodology.  

3.3. Category 3 ISD – explicitly tests educational theory  

The final category discussed are ISD models that explicitly select educational theory to use 

in the ISD process.  Davies, et al. (2018) present an ISD model to address the gap between 

the development of simulation systems and the applied use of educational theory. They apply 

a five-stage educational framework called the ADELIS model to ensure that both learning, 

and assessment are valid in the simulation intervention. The focus is on developing an 

authentic learning activity. According to Davies, et al. (2018), the framework provides 

opportunities for measuring the intervention, the learning and behaviors in the immediate 

situational context, and the impact of the exercise from the view of educators and participants. 

Design using the ADELIS framework starts with the selection of a part of a course or 

curriculum that is suited to simulation and considers the simulation across course units and 
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interconnections between simulations. The first process is followed by a constructive 

alignment process where the intervention through the simulation design is aligned to develop 

Learning Outcomes (LO) using an educational taxonomical vocabulary, based on the LOs 

assessment is derived based on appropriate theories that suit the learning process from that 

simulation. The third step develops content based on the LOs using educational theory that 

underpins and addresses Los and assessment criteria, and the required psychological and 

technical quality (fidelity) that encourages participant buy in is determined. In the fourth step 

aims methods of associated research, with validated and reliable evaluation tools are 

determined by the designer. In the fifth step a protocol is established for the simulation 

developer that identifies and assures educational fidelity and authenticity in the simulation.  

The ADELIS Model is a framework, from which to induce a process for the design of 

simulations for interventions, that are going to be developed by a developer who is a third 

party to the design process. Educational research is part of the framework, but there is a sense 

that the research is not intrinsic to the overall process. hDAS is a research methodology by 

design, hence enacting the hDAS methodology intrinsically becomes design-based research. 

hDAS prescribes a Swim technique for analysis that generates semi-summative evaluations 

of the process, while at the same time reporting of the effect of theory in the context of the 

enacted hDAS process, that includes design development and running of interventions in 

with the MUVE is live educational contexts. ADELIS presents a framework that does not 

include refinement of its use in practice in the direct manner that is intrinsic to hDAS. hDAS 

goes beyond ADELIS in the aspect of development of the MUVE, by inducing and tailoring 

an Agile software development method that suits the design of the MUVE based intervention 

through practice and as the needs of the intervention are discovered.   

4. Conclusions 

hDAS provides a solution that is supported by Cockburn (1999) “one method per project” 

assertion and proposal for real-time adjustments to methods for software development. By 

hybridizing with DBR to maintain the fitness for educational purposes over time, ISD 

induced through hDAS avoids the trap, in which although the software development process 

is Agile, the methodology was tailored to fit an early understanding of the requisite design, 

however as the focus of the design is refined and better understood the original methodology 

no longer suits the project. As discovered in this study on how to design MUVEs for VET, 

hDAS paradigmatically changes the approach to ISD. hDAS tests theory in practice to 

produce useful artefacts, and design research becomes a foundation through which to develop 

an understanding of theory in practice while producing vocationally suited MUVEs that are 

VWs of the vocation. That means that there is no longer the stress where an ISD model and/or 

process must be adjusted to fit new education theory; instead the design process reflects the 

research and development contexts.  
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