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Scaling Scrum with a Customized Nexus Framework: 

A Report From a Joint Industry-Academia Research Project 

 

Abstract 

Despite a wide range of scaling frameworks available, large-scale agile 

transformations are not straightforward undertakings. Few organizations have structures in 

place that fit the predefined workflows – while once one applies an off-the-shelf framework 

outside of its prescribed process, guidance quickly runs out. In this paper, we demonstrate 

how to instantiate a method configuration process using a lightweight experimental approach 

embedded in Action Research cycles. The proposed approach was developed to assist 

practitioners working on a multiple-team project at Intel Technology Poland to find the right 

practices to continue their Nexus-based transformation and integrate their in-house method 

into the already established company structures, processes, and routines. In particular, it 

enabled identifying a series of challenges with scaled practices and coping with those. The 

challenges ranged from logistical problems, through poor availability of the Product Owner, 

to lackluster knowledge transfer and a wide array of communication/coordination issues at 

meetings. The study broadens the current body of knowledge within technology management 

and the scaled agile method tailoring domain. It indicates potential corrective actions that may 

be taken advantage of by entities that are not inclined, due to organizational constraints, to 

directly implement off-the-shelf frameworks. 
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Large-scale Agile; Method Configuration; Software Process Improvement; Agile 

Process Tailoring; Agile Transformation; Organizational Change; Action Research 

 

1  Introduction 

Agile methods have revolutionized the way software projects are managed. Their 

effectiveness across small, single-team projects9 has inspired companies to increasingly adopt 

them within large-scale endeavors with multiple development teams.65 To support this 

process, custodians of existing agile methods and consultants have proposed different 

frameworks which are claimed to provide ready-made solutions to scaling agile.28 

Nonetheless, as the vast majority of software development projects are unique, they cannot be 

properly supported by any off-the-shelf framework implemented in its original, textbook 

format.8, 13, 21, 30, 35, 41, 54, 66, 69, 73 Besides, not all organizations are ready to fully implement any 

framework in a one-time shift regarding organizational, cultural, and technical aspects,33, 73 

whereas there are no gradual approaches or guidelines for large-scale agile transformation.10, 

42 Indeed, previous studies have reported numerous challenges while adopting such 

frameworks,8, 21, 27 including a mismatch between framework and organization,21, 30, 73 

controversies within the framework,6, 29, 46 complex organization setup,10, 46 changes in 

management structure,10, 21, 29, 31, 32 fluctuating company’s policies,10, 29, 31 and change 

resistance.10, 29, 46 Not surprisingly, it has been acknowledged that agile methods often need to 

be tailored to accommodate specific situations21, 30, 35, 33, 34, 36, 69, 71 or issues (e.g. risk 

management).56 

Tailoring software engineering methods can be classified into one of two approaches – 

namely, situational method engineering and method configuration13, 23 (some researchers 

consider method configuration as a particular form of situational method engineering).24, 25 

The former is a meta-method process, where a new method is constructed or “engineered” 

from the ground up using existing “method fragments” relevant to the situation at hand.35, 13 

These fragments are selected and integrated to take advantage of the strengths of different 

methods.33, 23 The latter, on the other hand, always takes one particular method as a starting 
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point that is configured to the specific development situation.34, 23, 24 Nonetheless, the base 

method may need to be enhanced with additional fragments from other methods, while some 

of its original fragments may need to be removed.24 As far as agile software development is 

concerned, method fragments are known as agile practices.55, 53 

Regardless of which specific approach is adopted, tailoring is not trivial and poses 

serious challenges for practitioners33 even in the context of agile methods36, 46, 47, 54 despite the 

fact that “anything labeled as agile should itself be flexible and amenable to tailoring”.35 

Firstly, practitioners usually do not know how to carry out method tailoring in a disciplined 

manner, and how to evaluate each method fragment before deciding whether to adopt it or 

remove it,13, 33, 35 whereas unstructured, ad hoc tailoring results in projects being subjected to 

what the practitioners called the “haphazard” or “patchy” use of a method.35 Secondly, 

practitioners should be familiar with a broad range of methods to allow the effective 

combinations or substitution of method fragments according to the project specificity.13, 33, 35 

However, comprehensive knowledge of even one full method is rare among developers.35, 71 

Thirdly, very little is known about the degree to which individual framework practices are 

interconnected, interdependent, and synergistic as well as the implications of removing certain 

practices or plugging in practices from other frameworks.35, 25 

Taking into account the aforementioned considerations, organizations usually need 

help choosing the right combination of practices for their environment.33 Indeed, in this paper, 

we report on a joint research project between Intel Technology Poland and academia, in 

which we helped Scrum teams to find the right agile practices to carry out a stepwise large-

scale agile transformation based on a tailored Nexus framework and integrate the practices 

into the already established company structures, processes, and routines. The main deliverable 

of our work is a lightweight Action Research-based approach to guide academics and 

practitioners through the iterative and incremental process of selecting and adopting practices 

to configure the framework in place to fit the project characteristics. 

 

2  Background and Related Work 

2.1  Large-scale Agile Transformations 

Transforming an organization towards large-scale agile is far from a mechanical 

carryover of agile tools and practices to a correspondingly larger number of collaborating 

teams. Julian et al. identified two general means of adopting agile in an organization: the big 

bang and gradual adoption.47 With a big bang, teams perform a holistic adoption of a 

framework across the whole organization. After teams develop expertise in using new 

practices, they focus on continuous improvement, iteratively tailoring the practices to better 

fit their needs. In contrast, teams following a gradual approach take on a few new practices at 

a time and integrate them into the existing ones. Rolland et al. point out that although agile 

principles tend to be considered unassailable or even sacrosanct by many researchers, those, 

in fact, cannot be always directly applied while scaling.5 They challenged straightforward 

extrapolation practices such as Scrum → Scrum-of-Scrums, emphasizing the fact that from a 

certain point, knowledge boundaries come into play across different actors that need to be 

addressed with dedicated workflows and infrastructures. Schnitter and Mackert, who made 

early attempts to scale Scrum to meet the needs of a large team at SAP AG, came to the 

conclusion that 130 professionals constitute a natural limit, beyond which extraordinary 

company-wide measures are necessary.14 They anticipated that the scaled approach required 

about one year to become fully operational. And the learning curve is unlikely to go away – 

without mentor support in place, symptoms of erosion emerge. 

Therefore, challenges and success factors are at the heart of many studies. A case 

study performed by Saeeda et al. highlights that many of such challenges allude to testing 

highly elaborate IT artifacts, the delivery of which involves numerous teams.68 That said, 
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transformation-related issues are highly diverse. As a matter of fact, Abrar et al. listed as 

many as fifteen de-motivators for scaling agile effectively.43 Companies strive for completing 

the transformation process too fast, their employees are reluctant to change, issues with 

assuring quality emerge, and legacy non-agile organizational artifacts prove to be hard to 

integrate.6 Organizations leave training out of transformation’s scope, maintain as-usual 

workloads despite the transformation process itself temporarily yielding new workflows, and 

keep a number of old commitments that under the new reality should be discontinued.8 

Individual members and their teams fail to keep track of other teams’ work, have trouble 

estimating how their work impacts their extra-team counterparts and manage 

interdependencies that appear out of the blue when the tasks are closed, and simply get 

confused about some roles and responsibilities.10, 44, 57 Such coordination and 

backlog/requirement management weaknesses and shortcomings in multi-team settings are 

approached with a wide spectrum of meetings15 of both formal and informal nature.11 

Practitioners attempt to devise and field-test specialized “learning by doing” self-service kits 

that enhance skills and mindset as well as position expert agile practitioners as prosumers to 

counterbalance agile competency gaps.3, 62 As agile methods might be classified as simple by 

design, but difficult to implement well, focusing on practical training in this regard cannot be 

overestimated. Hence, the agile and lean-related experience came up prominently among the 

key success factors for a successful transition to scaled agile alongside such factors as actual 

support from the management support, aligning values and viewpoints, as well as enhancing 

agile culture throughout an entire company.6 Carroll et al. stress that the transformation 

process itself ought to be supported by dedicated resources and demonstrate the added value 

of agile coaches, sourced externally for transformation.1 

As the number of teams expands, a natural dilemma arises regarding a product 

owner’s organizational setup12 in the overall endeavor enabling him/her to cope with the 

numerous potential challenges70 and the scope of his/her support. Whereas conveying the 

vision and outlying team priorities is the paramount consideration here, the extent of 

delegation of authority and the closeness of collaboration with individual teams might be 

considered basic differentiators.2 Whereas the generic product owner role may feature an 

exceptionally wide range of activities and responsibilities, large-scale agile environments in 

practice make such a spectrum ineffective.16 Hence, having the role mapped to multiple 

closely related actors might be a viable option. Ultimately, the product owner’s role is likely 

to evolve as the transition gains in maturity. 

To mitigate the most common mistakes, some parties decide to invest heavily in 

frameworks for scaling agile. Theobald et al. went beyond commonly recognized frameworks, 

confronting underlying practices and coming up with a classification.17 Whereas an informed 

decision regarding which existing framework potentially constitutes the best fit for a company 

helps to avoid some of the pitfalls, some barriers end up getting inherited. And some new, 

specific ones might emerge. For instance, Putta et al. when scrutinizing the implementation of 

the SAFe framework within a large financial corporate body encountered a series of 

challenges, two of which could potentially derail any SAFe-centered organizational 

transformation: (1) the management of traditional companies might be unwilling to embark on 

a path of a far-reaching rebuild of their organizations; (2) yielding control over pools of 

resources each manager controls in order to form agile release trains is likely to face strong 

resistance of political nature.4 The implementation of frameworks is not indifferent to team 

autonomy.72 Conboy and Carroll warn that should an organizational transformation be based 

on formal frameworks, boards may be tempted by the counterproductive pursuit of 

compliance with a particular framework rather than the benefits brought by individual 

component practices.18 On top of that, deliverables of highly regulated industries are 

subjected to various regulation schemes beyond typical national-level requirements, thereby 
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leading to a disruption of the agile process referred to as ScrumBut or even the unfeasibility 

of adopting a given framework.19 This may be particularly true for entities operating within 

the European Union’s single market, which introduces an additional layer of standardization 

and regulatory power. 

 

2.2  Systematic Approaches for Agile Method Tailoring 

The challenge of selecting agile practices to be adopted based on the project’s 

characteristics is a known problem, yet there is limited guidance in the literature.8, 58, 75 

Studies on agile method tailoring usually describe the target tailored method and its success, 

but do not discuss the tailoring process itself in any significant detail,35, 60, 75 whereas a few 

exceptions highlighted below were developed in the late 2000s with traditional agile methods 

in mind rather than scaling agile frameworks.  

Qumer & Henderson-Sellers proposed a framework to assist managers in assessing the 

degree of agility they require and how to identify appropriate practices to introduce this 

agility into their organization.37 The framework can be used to create, modify or tailor 

situation-specific agile software development processes. It makes use of a knowledge base 

that has been collected from different sources such as the existing agile frameworks, industrial 

agile adoption case studies, and agile process assessment. Esfahani et al. followed with a 

framework for evaluating a set of candidate agile practices to be a part of an organization-

specific development method38 The evaluation was based on the team’s objectives and 

situation. The framework utilizes knowledge about how each practice can contribute to 

various project objectives, and what requisite conditions must be met for the practice to be 

applicable. The knowledge was collected through a systematic literature review and, likewise 

in the previous work by Qumer & Henderson-Sellers,37 is represented using the i* goal-

oriented modeling framework. Krasteva et al. delivered an experience-based approach to 

situational engineering of agile methods. Their approach supports the orderly adoption of 

agile practices to the software development method of an organization by reviewing research 

on the applicability of agile practices when particular situation factors are present.39 It is based 

on an iterative and incremental process that is adaptable to project characteristics and 

customizable through the execution of the project. Moreover, the approach is based on four 

meta-models that enable the automated generation of the appropriate software development 

process. 

All aforementioned approaches require pre-existing knowledge regarding which 

practices work best in which situations, yet the decision on practice selection is rarely explicit 

in the literature.35 Indeed, most software development-related knowledge is tacit and resides 

in the brains of developers.40 Thus, the provision of method fragment repositories imposes 

excessive overhead on software development organizations. Consequently, issues such as the 

lack of adequate information for some practices, or the mismatch of organization situation 

with the information that is available in the repository are inevitable. Besides, reliance on the 

extensive body of empirical evidence can be subject to misinterpretation, inadequate or 

unreliable evidential data, and conflicting scenarios (e.g., same situation, different results).38 

On top of that, each organization faces a combination of different factors operating in a 

unique environment, and thus practices that prove successful in one organization may not 

work in another in a similar context.47, 69 Accordingly, our approach is different in the way 

that it simply follows the “apply-inspect-adapt” model of action, which underpins the Agile 

philosophy, rather than focusing on building an operational repository of method fragments 

and considering situational dependencies. 

Even if one has an approach for method configuration, the selection of the most 

appropriate base method itself constitutes a challenge. The results of the research conducted 

by Conboy and Carroll with global companies that underwent a large-scale agile 
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transformation indicate that practitioners lacked an assessment model to conduct a 

comparative analysis among large-scale agile frameworks that could guide them in the 

conscious choice.18 Fortunately, ever since they carried out their study, two such models have 

been established. To compare twelve scaling agile frameworks and grasp similarities between 

them, Diebold and his team put forward a set of criteria divided into four categories and 

extracted a list of practices underlying each framework.17 In a follow-up study by Almeida 

and Espinheira, fifteen assessment criteria were proposed based on which they performed a 

comprehensive comparative analysis of six frameworks (i.e., SAFe, Scrum at Scale, Spotify, 

LeSS, DAD, and Nexus).49 Both of the comparison models are complementary to our 

approach and might be used to prescreen existing frameworks when selecting the base 

method. 

 

3  Research Design 

3.1  Setting 

The research was conducted at Intel Technology Poland – a Polish branch of Intel 

Corporation, based in Gdansk. While Intel is, first and foremost, recognized for developing 

microprocessors, this multinational corporation also puts great emphasis on delivering 

artificial intelligence and cloud computing solutions nowadays. It was one of the projects 

being executed by Intel, i.e., Trusted Analytics Platform, that served as the research setting in 

this study. This open-source project was designed to make it easier for developers to 

collaborate with data scientists in a cloud environment to build and operate domain-specific 

applications driven by advanced data analysis at scale. It integrated well-known open-source 

frameworks (e.g., Kafka, Spark, HDFS, Hive, and other Cloudera Hadoop components) with 

each other and enabled binding many microservices into a single custom workflow. 

Before our research started, the project involved about sixty developers plus a 

management team. It was operationally handled by a Scrum Master who had made initial 

attempts to scale Scrum by intuitively adopting method fragments from Nexus.26 The 

motivation that guided the Scrum Master in opting for Nexus was that it does not impact the 

organization as a whole, but confines itself to practices directly applicable to the project 

teams. The Scrum Master in consultation with the management team had the freedom to 

choose which agile methods, practices, and tools to use as long as they aligned with 

organizational governance structures. They were also allowed to test and experiment with the 

ways of working, provided they kept up with delivering value. 

Within the initial implementation of Nexus, four software development teams, a team 

of testers, and a team of DevOps were formed. All teams used the same, single Product 

Backlog; however, each team maintained its individual Sprint Backlog. Each team followed 

Daily Scrum, Sprint Planning, and Sprint Retrospective as part of the Scrum routine. 

Appropriate representatives from each Scrum Team also met at the Nexus Sprint 

Retrospective to address shared challenges identified at the team level retros. As for Sprint 

Review, it was replaced by Nexus Sprint Review, where all teams met with the Product 

Owner and stakeholders to review the entire Integrated Increment. Besides, as an alternative 

to Nexus Daily Scrum, a Scrum of Scrums meeting was held once a week. Representatives 

from all teams attended this meeting to identify and handle integration issues. 

 

3.2  Problem Definition 

Although Intel had adopted Scrum at the team level long ago,54 an enterprise-wide 

agile culture was not established at the time when we conducted the research. As a rule-bound 

organization, it relied on hierarchical structures and centralized control mechanisms that 

inherently conflicted with agility. Middle managers were stuck with traditional governance 

practices in terms of reporting, resource allocation, budgetary controls, and decision-making. 
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Lower-level managers had autonomy at the operational level, but they had to align with 

overarching goals set by the middle management from the US headquarters and face up to 

upfront project scoping, top-down changed targets as well as shifted priorities. To top it all, 

due to the cultural heritage of the Tayloristic past, middle and top managers were reluctant to 

embrace an agile mindset and dissolve their pyramidal hierarchy to facilitate shared decision-

making and self-management. 

In point of fact, it has been widely discussed in the literature that a large-scale agile 

transformation is challenging for mature bureaucratic corporations where well-established 

structures and routines hinder the full adoption of an “off-the-shelf” framework.48, 49, 50, 60, 63, 

64, 73 Therefore, instead of taking on an entire framework, large organizations often develop 

hybrid approaches depending on contextual criteria, where a customized agile method and 

traditional project management practices co-exist in different configurations alongside each 

other.8, 50, 51, 52, 59, 64, 69, 73 However, guidance on applying any of the “off-the-shelf” 

frameworks outside of its prescribed process hardly exists,18 while practitioners rarely have 

expertise in situational method engineering13, 33, 35 and thus have to resort to unstructured 

approaches. Unfortunately, taking account of difficulties in anticipating what method 

fragments to choose and how to combine them effectively,67 ad hoc tailoring usually does not 

bring expected software process improvements.35 Indeed, the undertaken initiatives to tailor 

Nexus in Intel Technology Poland revealed the necessity of putting a more disciplined 

approach to work. Accordingly, a representative of the company enlisted assistance from 

academics, which was the genesis of the herein-reported joint venture. 

 

3.3  Approach 

As we were going to work in close collaboration with a group of practitioners, acting 

as a facilitator to ameliorate the immediate problem situation in their organization, naturally 

we chose an Action Research (AR) approach.74 Indeed, according to Baskerville, studying the 

effects of specific alterations in systems development methods is the ideal domain of the AR 

method.20 

During pre-study discussions with the host organization, we explained the idea of AR 

and its potential to support parallel academic and practical objectives. We also emphasized 

that as researchers, we would have the dual objective of improving scaling agile practices and 

at the same time, contributing to knowledge development within the participatory process. In 

turn, representatives of the problem owner stressed the following constraints: 

• the organizational structure and governance cannot be changed;  

• the steady progress in delivering the project cannot be disrupted. 

Besides, we were requested to continue the scaling agile process started by the Scrum Master 

instead of starting from scratch. 

After consulting the literature,26, 49 we confirmed that adopting Nexus was the right 

decision as this framework: 

• affects exclusively the operational processes; 

• easily accommodates changes; 

• promotes continuous improvement; 

• presents low technical complexity. 

On the other hand, SAFe and DAD are complex, cover the entire organization, and thus 

necessitate changes at all organizational levels.10, 29, 49 Moreover, SAFe affects overall 

decision-making and focuses more on following predefined processes than on adapting 

processes to the need of the organization.46 Furthermore, both SAFe and LeSS advocate that 

teams should work closely with customers,49, whereas Trusted Analytics Platform was off-

the-shelf software and hence there was no customer to work against. Finally, Spotify and 

Scrum at Scale are not as handy and flexible as Nexus.49 
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Since there were no conflicting expectations between both parties, we swiftly 

established an agreement that governed the researcher and host’s involvement, collaboration, 

and responsibilities. As the researchers, we were responsible for guiding the overall process. 

Based on our prior experience with AR projects,21 we decided to involve developers in the 

decision-making process ranging from adequately diagnosing the problematic situations, 

through suggesting and shaping solutions, to approving practices that were going to be 

permanently adopted in the project. Besides, we undertook to consult all planned 

interventions in terms of their possible conflict with the organizational governance structure 

before implementing them. In the spirit of Agile, our partnership was not formalized in a 

written contract but was based on a gentlemen’s agreement.  

 

3.4  Objectives 

The project was driven by two objectives. The practical one was to assist the 

practitioners in informed decision-making while devising an in-house Nexus-based method. 

To achieve this, we helped them make gradual improvements by adding, removing, or 

modifying agile practices based on their appraised value and consistency with the 

organizational governance structure. Simultaneously, the research objective was to 

demonstrate how to instantiate a method configuration process using a light-way experimental 

approach embedded within AR cycles. 

 

3.5  Method 

As the Scrum Master had unconsciously followed the method configuration strategies 

by Ågerfalk et al., we decided to keep them in place. These strategies are as follows:22 

1. selecting prescribed fragments from the base method; 

2. integrating fragments from other methods to fill gaps in the base method; 

3. developing new method fragments in cases when such fragments prove not applicable. 

However, to provide structure for our method configuration process, we embed it in the AR 

framework (Figure 1). Furthermore, to avoid an overwhelming burden on staff, we employ a 

lightweight experimental approach based upon the “Probe-Sense-Respond” model of action 

defined by the Cynefin framework.77 

 Cynefin is a conceptual framework that helps decision-makers to make sense of 

problems and situations, in different dynamic organizational contexts, and take appropriate 

action.77 It distinguishes between five types of problem contexts or “domains” (obvious, 

complicated, complex, chaotic, and a center of confusion) based on degrees of predictable 

order.77 Each domain is provided with an appropriate model of action.76 The problem of 

method configuration can be situated in a complicated domain. In this domain, there may be 

multiple right interventions, while the cause and effect are separated by time and space but the 

relationship can be revealed through investigation and expert knowledge. The model of 

actions best suited to this context is “sense-analyze-respond”, i.e. sense incoming data, 

analyze that data and then respond in accordance with expert advice and interpretation of that 

analysis.76, 77 As a matter of fact, all existing approaches for agile method tailoring37, 38, 39 

unconsciously exploit this model. However, building a method repository requires too much 

up-front investment and does not guarantee the matching between the specific situation and 

context at hand and the information that is available in the repository. Besides, gaining an 

understanding before the adoption of a new practice is inherently complex, because often the 

impact of one practice depends on the interaction with other practices and hence is visible 

after its actual enactment.38, 55 Therefore, in carrying out the method configuration, we use 

multiple safe-to-fail interventions to identify the right practices. Such an approach is referred 

to as “Probe-Sense-Respond” and is mainly intended for the complex domain, in which the 
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relationship between cause and effect can only be understood in retrospect, but not in 

advance.76, 77 

 

[Figure 1 near here] 

 

Ultimately the proposed approach is structured according to the five phases of AR as follows: 

• Diagnosing. The AR cycle starts with the exploration of problematic situations and 

the identification of their underlying causes. As for the first cycle, the researchers also 

have to build an understanding of the organizational and project context including 

organizational constraints, culture, and expectations, while both researchers and 

practitioner representatives must roughly familiarize themselves with existing scaling 

agile frameworks and practices. 

• Action Planning. As the participating teams are expected to maintain productivity, 

only a manageable subset of the identified problems are considered in each cycle. We 

recommend starting by inspecting all deviations from the Scrum framework, which are 

often caused by negligence.35 Eliminating such ScrumButs may resolve many issues36 

even without putting any scaling practices in place. The practitioners should be 

actively engaged in the quest for information, ideas, and practical knowledge to 

elaborate solutions. As a result, a set of interventions is proposed. A single 

intervention is one of the following types: adding a new method fragment borrowed 

from an off-the-shelf framework, developing a new method fragment, modifying an 

existing method fragment, or removing an existing method fragment.  

• Action Taking. The devised interventions are implemented and the outcomes are 

observed. 

• Evaluating. Feedback and opinions of the participating teams are collected to 

determine whether the intended effects of the interventions were realized and whether 

these effects relieved the problems. If any intervention was not successful, it can be 

reconsidered in the next cycle. 

• Specifying Learning. The researchers and practitioners jointly reflect on the outcome 

of each intervention. Successful solutions are permanently integrated into the base 

method and immediately anchored in the normal way of working, while others may 

provide foundations for a subsequent cycle. Lessons learned are documented with the 

aim of informing future research and practice. 

 

3.6  Data Sources 

 Both cycles were fueled by an unstructured interview with the Scrum Master, who was 

the person responsible for implementing and coordinating Agile practices – and thus had 

direct knowledge of the maturity of project management mechanisms and possible 

inconveniences associated with them. The first author acted as the interviewer, with the field 

notes being digitally drawn up on the fly. Subsequently, the initial diagnosis was completed 

and particularized by approaching the phenomenon under analysis from two polarized 

perspectives: 

• Development team perspective, which allowed the list of challenges to be 

supplemented with issues of operational nature. Focus group interviews were 

conducted with individual teams. Members of each of the six teams were asked to 

identify issues in three areas: people, processes, and agile practices. 

• Management perspective, where another focus group was set up to identify/validate 

root causes behind individual issues and prioritize those. Five managers were 

involved. Each had control over one or two development teams. On behalf of the 
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Product Owner, they ensured that the tasks included in the individual Sprint Backlogs 

were delivered. 

Once interventions were conceptualized and made in the research setting, both cycles 

featured meticulous evaluation. All Trusted Analytics Platform developers employed at the 

time were approached with the questionnaire survey. Google Forms service was used. 

Questionnaires featured, respectively, 22 and 27 closed questions (divided into 6 and 9 

themes). Those were based on five-point individual Likert-type items designed to capture to 

what extent respondents agreed with the statements given. On top of that, most themes 

provided an opportunity for expressing ideas and reservations narratively. Ultimately, 37 valid 

responses were put to analysis as a part of the opening AR cycle, and 28 as a part of the 

closing one. 

 

4  Findings 

4.1  Opening AR Cycle 

The Scrum Master directed the research team’s attention toward three major areas of 

concern, i.e., a wide range of logistical problems, indecisiveness, and poor availability of the 

Product Owner. The latter was also due to the fact that this individual also assumed the role of 

Release Manager and was responsible for liaising with part of the management team working 

in the USA. As for the teams, criticism that the project did not have precise customer 

requirements constituted one of the most frequently reported shortcomings (lack of a 

commercial customer meant that the requirements were derived from market observations and 

attempts to employ technologies that were most attractive at the time). On the other hand, the 

lack of detailed top-down solution architecture caused many problems with communication 

and integration of components delivered by different teams. 

Reflection on the issues identified through Diagnosing and the most likely root causes 

behind their occurrence led to Action Planning. As a part of the latter, several enhancements 

aimed at improving the Trusted Analytics Platform venture were proposed, and then 

implemented and validated. Not all issues were approached within the opening AR cycle, as 

shown in Table 1. 

 

[Table 1 near here] 

 

Action Taking that spanned across a couple of three-week Sprints enabled interested 

parties to become familiar with all the proposed organizational changes. To collect sufficient 

feedback (see Fig. 2), Evaluating featured a multi-faceted questionnaire survey that focused 

on enhancements regarding Daily Scrum, Scrum of Scrums, Sprint Planning, Sprint Review, 

Sprint Retrospective, and Share Team Member approach, respectively. Thus, engineers 

working on the Trusted Analytics Platform project had the opportunity to comment on 

whether: 

D1: Daily Meetings take place efficiently (the whole meeting is expected to take no more 

than 15 minutes; 

D2: an appropriate number of professionals attend a Daily Meeting (i.e., 3-9); 

D3: Daily Meetings need to be better organized; 

SoS1: an appropriate number of professionals attend Scrum of Scrums meetings (i.e., 3-9); 

SoS2: Scrum of Scrums meetings facilitate identifying issues between teams and enable their 

members to work together towards finding solutions; 

SoS3: the frequency of Scrum of Scrums meetings is just right; 

SoS4: competent people attend Scrum of Scrums meetings (i.e., those who have a full 

overview of the situation in their team); 
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SP1: only team leaders should attend the meeting where the Product Owner presents a given 

Sprint’s priorities for each team; 

SP2: the tasks that one’s team performs often depend on the tasks of other teams; 

SP3: it often proves difficult to plan a task a member of another team has the most 

comprehensive knowledge about, and the internal knowledge turns out to be 

insufficient to plan this task; 

SP4: a developer very often takes into account the work of other teams when planning 

his/her tasks; 

SR1: attending the Sprint Review meeting is considered useful; 

SR2: the length of the Sprint Review meeting is appropriate to showcase the work done by 

all teams; 

SR3: oftentimes, one team is unable to demonstrate the functionality they have implemented 

because of issues on another team; 

SR4: added value of Sprint Review meetings could be bolstered by making changes to the 

meeting format; 

R1: one often has reservations about the work of other teams; 

R2: the problems flagged in the retrospectives relate to issues that affect communication 

between teams; 

R3: a shared leadership retrospective facilitates improving team collaboration; 

R4: added value of Sprint Retrospective meetings could be bolstered by making changes to 

the meeting format; 

STM1: the Share Team Member approach has a negative impact on working in a large team; 

STM2: introducing the Share Team Member approach disrupts the operation of entire teams; 

STM3: having Share Team Member in place disrupts the work of individual developers. 

 

[Figure 2 near here] 

 

4.2  Closing AR Cycle 

Since not all the problems uncovered within the opening next cycle were successfully 

resolved, they came back with the closing cycle’s Diagnosing. Regardless of the above, the 

level of organization of Daily Scrums was poorly received. The reason for this situation was 

the deficient moderation of such meetings. Challenges with knowledge transfer and meetings 

were in fact the common denominator for many discussions at this stage. Teams quite agreed 

that Sprint Planning without a full picture of the situation is tricky at best. The Scrum teams 

and the management team agreed that the identified problems in the project set-up and inter-

team communication were so far only hinted at, but no one really tried to tackle them. There 

was also a prevailing narrative that it was reasonable to strive for self-sufficiency of the 

teams, i.e., the ability for them to complete 100% of all the tasks belonging to a single 

problem domain. Thus, a detailed list of issues and planned corrective interventions was 

compiled (Table 2). 

 

[Table 2 near here] 

 

Again, a couple of complete Sprints were devoted to field-testing the enhancements 

introduced as a part of the second AR cycle. Respondents were approached with a list of 

questions focused on assessing the merits of the proposed solutions (see Fig. 3) that fall under 

Project Management, Daily Scrum, Scrum of Scrums, Sprint Planning, Backlog Grooming, 

Sprint Review, Sprint Retrospective, Team Rooms, and Feature Teams, respectively. 

Thus, as per Evaluating, the research team gained knowledge on whether: 
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PM1: introducing the role of Release Manager facilitated the prioritization of tasks assigned 

to individual teams; 

PM2: reducing the load of a Product Owner made him significantly more available to 

development teams; 

PM3: reducing the load of a Product Owner led to increasing the system requirements’ level 

of detail; 

D1: separating the Scrum Master role from the Technical Lead role shortened Daily 

Meetings; 

D2: separating the Scrum Master role from the Technical Lead role enabled the company 

to get more specific information from individual team members by making sure their 

status statements were detailed enough; 

D3: status statements by team members are geared toward answering the questions what 

did I do yesterday? what will I do today? what is impeding my work?; 

SoS1: decreasing the frequency of SoS meetings from four to two did not reduce the number 

of problems solved; 

SoS2: decreasing the frequency of SoS meetings did not cause noticeable problems regarding 

the inability to flag team-wide issues; 

SoS3: decreasing the frequency of meetings improved workflows within development teams; 

SoS4: the meeting time limit of 30 minutes turned out to be sufficient; 

SP1: planning a given Sprint during a single day proved feasible; 

SP2: imposing a one-day limit on Sprint planning allowed for the faster concretization of 

tasks being scheduled; 

SP3: imposing a one-day limit on Sprint planning bolstered interest among the participants 

of a meeting; 

BG1: the Backlog Grooming meeting provided valuable assistance before Sprint planning;  

BG2: the meeting gave team members a better perspective of what the team is expected to 

accomplish in the nearest future; 

BG3: the meeting provided an opportunity to raise the priority of long-defined low-priority 

tasks; 

SR1: presenting Sprint statistics at the beginning of each meeting gave a clear picture of the 

work performed by the teams; 

SR2: confronting each team’s Sprint goals with what they actually accomplished increased 

motivation to deliver all tasks; 

SR3: fixed, predetermined order of each team’s presentation increased the flow of meetings; 

SR4: the intra-team Sprint Review meeting and its counterpart for the US management team 

were held on the same day – and it made it easier for the development teams to present 

their achievements; 

R1: regular internal retros helped to identify issues faced by the team; 

R2: strict sprint retrospective routine contributed to eliminating some of the problems 

identified; 

TR1: placing all team members in one location improved communication within a team; 

TR2: placing most project teams in one location enhanced project communication; 

FT1: discontinuing Share Team Members for testers enabled better prioritization of their 

tasks by eliminating the need for multiple teams to complete tasks simultaneously; 

FT2: upon discontinuing Share Team Members, testers were able to identify themselves 

with a specific team; 

FT3: development teams could rely more on testers to meet sprint goals following the 

decision to abandon the Share Team Members approach. 

 

[Figure 3 near here] 
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5  Discussion 

The Specifying Learning phases of both cycles allowed for reflection on the relevance 

and effectiveness of the interventions carried out. By splitting up overly numerous teams to 

increase the effectiveness of communication and enhancing the routines of Daily Scrums, the 

scale was put in line with the benchmark from Dikert et al.8 It also built upon the 

recommendations brought together by Khalid et al.61 Whereas the validity of such a solution 

was confirmed, the feedback on the way this type of meeting was organized was mixed. 

Responses to open-ended questions positioned the lack of strong moderation as the main 

cause of problems in some teams, as not all meeting participants adhered to the principles 

presented in the Scrum Guide. The ensuing decision to restructure leadership roles made prior 

to the second cycle resulted in a slight improvement. Placing more emphasis on exercising 

self-control over the manner of one’s verbal statements helped to make them more concise. 

This, in turn, led to maintaining better concentration during a meeting and, consequently, 

making it shorter. The closing AR cycle also allowed for reflection on re-structuring the roles 

at the managerial level. The introduction of the Release Manager role proved to be a 

successful change, as more clarity was achieved regarding the deadlines for functionality 

delivery. This intervention bridged a gap between Nexus and frameworks such as SAFe, 

where the responsibilities of a Product Owner do not cover release management.16 Each team 

was given clear messages stating when a particular system functionality is to become part of a 

release. On the other hand, the expected effect regarding the better definition of backlog items 

due to increased availability of the Product Owner for development teams was not achieved in 

full. 

Delegating two knowledgeable professionals from each team to Scrum of Scrums 

meetings allowed for better identification of issues between teams and more proficient 

problem-solving. The question of the number of participants attending this meeting was a 

hotly debated topic and became the leading target of focus groups in the closing AR cycle. 

Representatives of the development teams questioned the need to send two people from each 

team to every Scrum of Scrums meeting, being convinced that one delegate was quite 

sufficient. It was emphasized that with the formation of two new teams, the number of 

participants increased by four more people. A different standpoint was taken by the architect 

and the leader of the testing team, who pointed out that since more developers come to the 

Scrum of Scrums, the problems are solved more swiftly. It was also highlighted that the 

problem flagged on a given day is not likely to be solved until the next day, so meeting on a 

daily basis is a waste of time. The decision to reduce the number of meetings to two per week 

taken in the wake of these discussions did not impede reporting of problems and remained 

neutral to the effectiveness of problem-solving. Again, imposing a more restrictive time 

regime worked well in practice. 

Sprint Planning was problematic from the very outset given the characteristics of the 

project, its complexity, and its size. As it became apparent after the opening AR cycle that 

teams were not thinking about tasks in the global context of the entire project, attempts were 

made to further improve the synchronization of work for all teams by introducing a rule to 

close planning within the span of one day. The benefit of doing so was that it required the 

introduction of Backlog Grooming during the Sprint, which worked exceptionally well. 

Thanks to Backlog Grooming the teams were able to better prepare for Sprint Planning and 

establish a common product vision more easily with an eye to what would happen in the 

project in the future. On the other hand, the downside of tightening the planning rigor turned 

out to be the fatigue of many developers with highly concentrated planning activities. Since 

intra-team practices inevitably emanate to other teams, it becomes valid to question the self-

organization of teams in such a setting.5 Furthermore, knowledge of a particular portion of the 
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project was originally scattered across several teams. This caused all sorts of disruptions to 

other teams by having teams communicate with each other too often.45 The company at some 

stage matured to introduce Feature Teams. It is important to note the strongly differing 

perceptions of the interaction with the Product Owner during the planning stages. Non-

leadership team members were almost unanimous in stating that having leaders present at 

meetings with the Product Owner was sufficient. On the other hand, people who were not 

technical leaders of Scrum teams, but also held important roles in the project (i.e., architect, 

legal officer) had a completely different opinion on this matter. 

During the course of the opening research cycle, there were tasks in the project aimed 

at quite a significant change regarding the system architecture. Adopting a critical flashback 

on the large-scale agile transformation that understates technical aspects,7 the researchers red-

flagged the issue. Indeed, the change caused numerous challenges in maintaining the 

integration of the components that make up the platform. The developers’ frustration led to 

blaming their failures on the other teams – the ones that were working on the architectural 

rework. Specifying Learning showed that it made sense to introduce a section in Sprint 

Review agendas to confront teams’ plans with their achievements throughout a given Sprint. 

This was intended to increase the motivation of teams towards improving the way they 

present tasks and work to close tasks more successfully. This change, tested over the second 

cycle, was received with a positive response. Instituting a fixed, predetermined order in which 

to present the results of one’s work also proved to be an impactful intervention, as it increased 

the efficiency with which the meeting was conducted. 

Communication issues also manifested themselves at the Retrospective stage. Agile 

advocates against exerting top-down control,10 hence the issue of coordination becomes more 

nuanced. As the project exhibited strong cross-team dependencies, the project-wide 

Retrospective proved crucial in driving improvements and preventing similar problems in the 

future. Lessons learned from the first cycle made the management team realize that they 

should pay more attention to this kind of meeting. Whereas positioning continuous 

improvement as an integral factor in enhancing coordination mechanism2 is easier said than 

done, complaints that acknowledged problems were not being addressed hardly materialized 

in the next cycle. Another major success from a communication standpoint was succeeding in 

bringing both individual members and entire project teams together in a single location. 

By contrast, the Share Team Member approach devised in the first cycle proved to be 

a dead end. It turned out that this approach presented a major inconvenience to the person 

who holds the “shared” team member role. Abandoning this approach in favor of Feature 

Teams was a welcome move. The latter is not a commonly used practice,17 and our research 

provides evidence that it could provide added value in similar settings. Share Team Member-

related perturbations provide supporting evidence that it is not always possible to overcome 

organizational resistance and introduce the promoted solution straight away because of its 

objective value,6 but sometimes a company must come to certain conclusions by learning 

from its own mistakes. To make testers an example, it was noted that this intervention helped 

increase their awareness within the teams they were placed in. This, in turn, enabled better 

management of priorities within teams and accelerated the work of contributors. In 

conclusion, the closing AR cycle had a higher success rate. Specifying Learning came to a 

close with the recognition that the work comfort was steadily increasing. Thus, it was decided 

not to initiate another cycle, but to ensure that the measures put to work were sustained on an 

ongoing basis. 

 

6  Implications of the Study 

In terms of practical implications, our study equips practitioners with a lightweight 

systematic approach for method configuration that allows them to make up their own minds 
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on what is relevant in their unique situation. The proposed approach promotes the adoption of 

large-scale practices in an agile way with feedback loops, continuous learning, and 

incremental improvements. Besides, our approach is interleaved with the software 

development process and thus supports the continuous delivery of the product. In this way, 

practitioners can avoid the dramatic initial productivity slowdown reported in big bang 

adoptions.47 However, we are aware that not every framework may be adopted bottom-up and 

tailored using the presented approach. For instance, we believe that SAFe can be successfully 

implemented only in a top-down, centralistic manner with commitment at all levels of an 

organization and a substantial upfront investment of time and resources. 

Furthermore, our study makes a case for several impediments being resolved through 

firmly and decisively tackling ScrumButs. Companies oftentimes use convenient excuses 

when certain changes to implement agile principles (e.g., physically relocating project teams 

with limited infrastructure or politically cumbersome redesign of roles) are perfectly feasible 

yet require some effort. In our case, it led to many problems vanishing in a relatively short 

time span – even though the scaling process was only underway. Alongside fixing the Scrum 

process, following a structured approach should be a high priority. The staff, at least to a 

considerable degree, know how to improve their work practices, but require a trigger as well 

as facilitation to take action. 

Our study advances knowledge on the process of integrating agile scaling practices 

with pre-existing project management practices. On the one hand, it confirms existing 

findings that corporate bodies tend to be rigid in nature and oppose relinquishing their 

authority and shifting from command-and-control management to leadership-and-

collaboration.46, 48, 50, 51 On the other hand, contrary to what is oftentimes claimed in the 

literature,8, 30, 49, 46, 48 our study suggests that a successful large-scale agile transformation is 

possible without the adoption of an agile mindset at the organizational level and with the old 

bureaucracy as well as the Taylor-devised management system in place. Nonetheless, the 

project teams must have autonomy regarding their work practices to resolve issues associated 

with inter-team coordination. 

Our study also adds another perspective to the theory of agile process evolution.47, 75 It 

demonstrates that a gradual transition to large-scale agile at the project level (1) is possible 

with the preservation of traditional high-level management practices; (2) requires neither 

middle management involvement nor upfront investment; and (3) does not need to disrupt the 

continuous delivery of the product. By abolishing the dogma that “management support is a 

necessary condition for successful transformation”,8 our research opens new perspectives for 

practitioners developing multiple-team projects in rigid organizations where most managers 

are not ready for cultural change. Indeed, our work suggests that the essence of successful 

transformation is an agile mindset across development teams rather than far-reaching 

management support. 

Our research also contributes to the body of knowledge with a more nuanced view of 

the context of SAFe applicability. Portraying SAFe as the most suitable framework for 

working in regulated, large organizations may be an oversimplification.46, 49 As Intel is a rule-

bound enterprise, we took SAFe into consideration for a while as a candidate for the base 

method. Although SAFe adds layers of management throughout the development process46, 49 

that should appeal to traditional managers, at the same time it requires adopting an agile 

culture at all levels of an organization, which embraces dissolving traditional governance 

practices. Therefore, as long as the top and middle managers are not open to complex 

adjustments across the whole organization including changes to strategy, structure, culture, 

and operations,60 SAFe is not the right choice for their company. 
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Last but not least, our work strengthens the previous findings that large-scale agile 

adoption is not a one-and-done affair by just taking into use off-the-shelf, but an iterative 

process of stepwise refinement by context-based tailoring.8, 21, 47, 59, 69 
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Table 1. Solutions elaborated during the opening AR cycle  

Issue Root cause Intervention 

Product Owner 

being overloaded 

An individual acting as the Product Owner 

was assigned too many various 

responsibilities. Notably, Trusted Analytics 

Platform had him accountable for releases 

as well 

No intervention was 

attempted within this 

cycle 

Knowledge of one 

team member 

needed on another 

team 

Knowledge of the components that make 

up the platform focused on individuals. 

Expertise (testers, DevOps) completely 

clustered in separate teams 

Introducing the Share 

Team Member 

approach 

A fair number of 

meetings do not 

contribute anything 

substantial 

Lack of a decision-maker, thus many 

issues needed to be discussed in a broader 

group. Too many people involved in the 

discussion resulted in the inability to 

establish one common vision 

Limiting meetings to 

solely those for which a 

clear purpose can be 

defined 

Scrum teams that 

are too large 

Too many responsibilities falling under a 

single team 

Establishing a further 

two Scrum teams 

(breaking up the two 

largest teams) 

 

Daily Scrums being 

overlong 
Scrum teams that are too large 

Members of one 

team being spread 

across different 

areas of the building 

Logistics problems. The legacy of previous 

projects 

No intervention was 

attempted within this 

cycle 

Challenges with 

identifying 

dependencies 

between individual 

teams’ tasks 

Lack of team awareness regarding tasks 

performed by other teams 

Introducing Nexus 

Sprint Planning before 

Sprint Planning to: (1) 

communicate priorities; 

(2) discuss and select 

Product Backlog items 

for each team; and (3) 

make any dependencies 

transparent 

Problems with 

making 

requirements precise 

Product Owner being overloaded. Open-

source nature of the project 

No intervention was 

attempted within this 

cycle 

Duplicated tasks 

Lack of team awareness regarding tasks 

performed by other teams. Product Owner 

being overloaded 

No intervention was 

attempted within this 

cycle 

Failure to flag 

problems 

Lack of developers’ hands-on experience 

working on projects of similar complexity 

Increasing the 

frequency of Scrum of 
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levels Scrums meetings 

Low Scrum of 

Scrums performance 

Lack of participation of professionals with 

high expertise 

Seconding two 

members from each 

team to participate in 

the Scrum of Scrums 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Solutions elaborated during the closing AR cycle  

Issue Root cause Intervention 

Is
su

es
 u

n
re

so
lv

ed
 w

it
h
in

 t
h
e 

o
p
en

in
g
 A

R
 c

y
cl

e
 Product Owner being 

overloaded 

An individual acting as the 

Product Owner was assigned 

too many various 

responsibilities. Notably, the 

Trusted Analytics Platform had 

him accountable for releases as 

well 

Taking responsibility for 

preparing a release by a 

newly hired team member 

acting as Release Manager 

Members of one team 

being spread across 

different areas of the 

building 

Logistics problems. The legacy 

of previous projects 

Concentrating all members of 

a given Scrum team in Team 

Rooms. Physically moving 

most of the teams to a single 

location 

Problems with making 

requirements precise 

Product Owner being 

overloaded. Open-source 

nature of the project 

Passing control over 

descriptions of tasks 

distributed across teams to 

the Release Manager 

Duplicated tasks 

Lack of team awareness 

regarding tasks performed by 

other teams. Product Owner 

being overloaded 

Passing control of the product 

registry sequence to the 

Release Manager 
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N
ew

ly
 d

ia
g
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se

d
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u
es

 

Lack of strong 

moderation during Daily 

Scrums 

Focusing too much on 

technical aspects during Daily 

Scrums 

Separating the responsibilities 

of the Scrum Master from the 

Technical Lead – assigning 

their duties to two different 

team members 

Too many Scrum of 

Scrums meetings with 

no impact on delivery 

Too close timing between 

Scrum of Scrums meetings, 

preventing resolution of major 

issues 

Reducing the number of 

Scrum of Scrums meetings to 

two per week. Introducing a 

new meeting format 

Low cross-team 

awareness during Sprint 

planning 

Challenges with identifying 

interdependencies between 

teams 

Introducing consultations 

with the Solution Architect 

and management team 

Problematic task 

planning 

Knowledge of a particular 

project area being dispersed 

among members of different 

teams 

Incorporating consultations 

between Scrum teams 

Inadequate amount of 

time allocated for teams 

to present 

accomplishments during 

Sprint Review 

Numerous mix-ups during a 

meeting 
Changing the format of the 

Sprint Review meeting 

 
Poor motivation for 

teams to prepare for 

Sprint Review 

presentations 

Failure to confront Sprint goals 

with team performance 

No way to address 

project-wide problems 

efficiently 

Irregular Team Retrospective 

meetings across Scrum teams 

Forcing regular Team 

Retrospectives. Changing the 

form in which those are 

conducted 

High workloads for 

professionals who work 

in Share Team Member 

mode 

Subjective disadvantages 

outweigh the advantages of the 

Share Team Member approach 

Discontinuing the Share 

Team Member approach. 

Introducing Feature Teams 

Sprint Planning takes 

too long, effectively 

stretching over several 

days 

Involvement of individual 

team members in other 

activities, unrelated to planning 

a future Sprint 

Imposing a one-day limit on 

Sprint planning. Setting up 

Backlog 

Grooming/Refinement 

sessions 
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Figure 1. 5-phase Action Research design 

 

 

 

 

 

 

 

 

 
 

Figure 2. Evaluating the opening AR cycle 
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Figure 3. Evaluating the closing AR cycle 
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