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Management summary 
 
Introduction 
The increased speed of technological development and innovative products cause several industries to 
become more competitive. To survive in these competitive landscapes, companies vertically specialize in 
their expertise to make their unique value stand out from rivals to attract consumers. In an era of 
digitalization, this market competition has yielded new ways to structure and deliver products to 
customers. Exploiting Software as a Service (SaaS) has emerged as one of the biggest trends in recent 
technology development to do this most efficiently (Gartner, 2018). SaaS products are able to provide and 
renew product value on remote via the cloud, while providing an ecosystem for consumer interactions.  
   SaaS providers are commonly working by an agile approach to quickly iterate between product 
cycles. This agile strategy reduces development times, but increases decision risks to respond more 
dynamically to current demand (Noreika & Gudas, 2019). As modern markets are dynamic and competitive, 
firms need to continuously re-adapt and align their processes to best serve evolving customer needs. A 
degree of exploration is required to effectively renew products and their development processes, while not 
hindering the efficiency of exploiting their vertical specialization. This productivity dilemma is the main 
topic of interest, being addressed from the perspective of organizational ambidexterity. 
  Organizational ambidexterity, ambidexterity for short, describes how firms can simultaneous 
pursue and align their exploitative and explorative development processes. This case study is dedicated to 
researching how SaaS provider ‘EduTech’ deals with these conflicting demands. Since ambidexterity has 
been largely considered as a theoretical construct, this research targets the knowledge gap how 
ambidexterity can be enacted upon. The theoretical model from Petro et al. (2019) is adopted to structure 
the design criteria by a development-focused framework. Ultimately, a solution design is presented as 
recommendation how to solve the problem statement.  
 

• Problem statement:  
Exploitation and exploration processes are not effectively aligned in the development process, 
limiting the innovative output and growth potential of the firm. 
 

• Research objective:  
Create an ambidextrous development tool that improves the alignment of exploitative and 
explorative processes within the SaaS development pipeline 

 
Research methodology 
The problem statement and research objective aim to design a solution for a field problem. The design 
science paradigm from Van Aken et al. (2012) is adopted to construct a research design that combines 
theoretical and empirical elements in the analysis. As presented in Figure 1, the paradigm starts by 
evaluating the current state of the theory by means of a literature review. This yields influence factors that 
are used in the subsequent empirical analysis. Multiple research instruments are used to identify which 
theoretical design criteria are present in context. This analysis leads to the construction of empirical design 
criteria. All criteria are synthesized by triangulation to construct tool features for answering RQ3 by 
designing a solution tool. This research design has the following research questions: 

• Theory - RQ1:    
What antecedents, mechanisms and daily practices align ambidextrous processes within agile 
software development?    
  

• Practice – RQ2:    
How is ambidexterity currently achieved in the development process of the SaaS provider?  
 

• Solution – RQ3:  
How can a development tool simultaneously support short-term exploitation and long-term 
exploration at SaaS providers?  
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A literature review is performed to derive ten theoretical design criteria (DC-LIT) for answering RQ1. 
These criteria are placed in the conceptual model from Petro et al. (2019). The models behind the DC-LIT 
complement each other, which enables the design of one structural model for the online survey. For 
answering RQ2, this survey is completed by a sample that almost completely represents the development 
population of EduTech. The quantitative scores of the DC-LIT are analyzed to construct seven DC-SUR.   
  Subsequently, these findings are triangulated by a qualitative approach. First, an observational 
study is performed which combines business unit participation and online monitoring. This yields four new 
design criteria (DC-OBS) that help to specify the design of two subsequent interview rounds. Via in-depth 
and semi-structured management interview, six design criteria (DC-INT) are constructed  
  After the theoretical and empirical research is performed, the design of the solution tool can begin. 
The analysis’ of the DC-LIT are triangulated to conclude their presence or absence. Based on these 
conclusions, all design criteria are synthesized to construct seven final design criteria (DC-FINAL). These 
act as tool features satisfying the research objective. This selection is first evaluated by a focus group with 
middle management to analyze internal validity. The feedback is then used to create detailed use scenarios 
an interactive mock-up (Maurya, 2012). This mock-up is ten used for a validation interview with three local 
development experts. Since this tool is not implemented in context, the aim of the interviews is to validate 
which detailed DC-FINAL are applicable and valuable in the solution design.  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Research design based on Van Aken et al. (2012) 
 
Results 
Based on the research design as presented in Figure 1, a total of ten theoretical design criteria (DC-LIT) is 
derived in RQ1. These are placed in the ambidexterity framework to evaluate the development process of 
EduTech. Three practical research instruments are deployed to identify which DC-LIT are present, absent 
or questioned in the empirical context. The theoretical design criteria and triangulated conclusions are 
summarized in Table 1. This serves as foundation for evaluating ambidextrous development via four levels, 
dimensions and mechanism.   
   First, the DC-LIT are integrated in an online survey design to analyze their performance via the 
PLS-SEM methodology. This statistical measure was able to predict some significant relations in the 
structural model, but most factor loadings are insignificant due to the small sample size. Analysis of the 
absolute scores of the separate variables show that DC-LIT(5),(8) and (9) are least represented. This 
indicates a suboptimal use of structural separation, which causes internal knowledge flows and cross-
functional teams to be less productive. The high scores of social context and senior management integration 
suggest an emphasis on informal means to create alignment. Seven design criteria are derived (DC-SUR). 
 These quantitative findings are then complemented by qualitative observations collected from six 
business units active in product development. Most bottlenecks were observed in the technology 
dimension, which is validated by the physical evidence from the control questions in the survey. 
Particularly DC-LIT3 and DC-LIT7 perform low in the development process. Additional insights were 
collected via online monitoring of the business units. Altogether, this observational study identifies four 
design criteria (DC-OBS). This methodology is succeeded by nine in-depth interview, three individual ones 
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with senior management and six with the middle management of each unit. The rich qualitative data that 
was gathered confirmed the inefficient mass customization (DC-LIT3) and suboptimal contextual 
alignment (DC-LIT7). Additionally, internal knowledge flows (DC-LIT9) are not structured or documented, 
which decreases process transparency. Despite these scores, the environmental context (DC-LIT4) and 
cross-functional teams (DC-LIT8) are identified as positive. The findings from this case are summarized by 
six last practical design criteria (DC-INT).  
 The total of twenty-seven design criteria is synthesized into seven final criteria (DC-FINAL). By 
means of a focus group, six features were identified as relevant, only rejecting ‘strategic performance 
feedback’ from the selection. An interactive demonstration of these features is presented to three local 
experts. The exploitation oriented features ‘modular development frameworks and ‘knowledge structure’ 
are evaluated as must-be features, while exploration features ‘spillover programs and ‘customer 
knowledge inflow’ are considered as attractive. Overall, four features are validated to contribute to the 
alignment of paradoxical development processes. 

 
 

 
 
 
 
 
 
 
 
 

Table 1: Results of DC-LIT identified in context – triangulated conclusions 
 
Conclusion 
This study focuses on the productivity dilemma by designing a solution tool for ambidextrous resource 
integration. Based on the design criteria from the theoretical and empirical analysis, seven tool features are 
synthesized to improve the alignment between exploitative and explorative development processes. Six of 
these outlined features are positively evaluated by a focus group with middle management. Modular 
development frameworks (DC-FINAL2) in particular was recognized as an efficient feature to exploit 
development, as it decreases the dependency on IT human capital. The integration of customer knowledge 
(DC-FINAL1) into the tool was evaluated as most effective exploration feature, since developers are 
currently not aware of customer knowledge in new market segments. Knowledge structure (DC-FINAL6) 
and overview of operational alignment (DC-FINAL3) were recognized as supportive features to improve 
the efficiency of development in general.  
  Subsequently, six detailed features were integrated in an interactive mock-up of the tool. Three 
validation interviews with local experts evaluated each feature as attractive or a must be. Modular 
development frameworks and knowledge structure were unanimously considered as must be criteria. Both 
criteria are directly related to more efficient resource integration, while also improving process 
transparency of cross-functional sprints. As exploration oriented features, customer knowledge spillover 
programs were both evaluated as attractive features for the market diversification.  By contrast, 
operational alignment and embedded documentation (DC-FINAL7) received a lower priority as their 
associated bottlenecks were recognized to a lesser extent. 
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1. Introduction 
 
The global software and technology markets are highly competitive and driven by innovation. Organizations 
in these markets are under pressure to gain a competitive advantage over their competitors to compete in 
a sustainable way (Papachroni et al., 2014). The digital modern era has accelerated the entry of new firms 
by vertical specialization, which occurs when activities that formerly were included within the 
boundaries of larger corporations are being performed by specialist firms (Mowery, 2009). This allows firms 
to thrive in their industries by delivering superior customer value via a narrowed business focus.   
  In the pursuit of gaining a competitive advantage, Shachar and Neumann (2003) state that 
technological developments are a driving force for yielding new delivery methods and platforms, both for 
business and education. In the digital era, service-oriented architectures and Software as a Service have 
become the biggest technology trends to affect business applications in recent years (Gartner, 2018). 
The development of these products is often realized by agile principles that continuously deploy new 
features on a modular platform. SaaS providers provide a technology service by using Cloud Computing, 
creating the opportunity to deliver new features on-remote (Agarwal, 2011). As result, the operational 
model is flexible and naturally facilitates adaptation to changing customer needs. This gives SaaS providers 
a competitive advantage, making it the fastest growing sector of the IT branch in 2018 (Gartner, 2018).  

There is a need for firms to continuously adapt in order to survive in dynamic business landscapes, but the 
majority of organizational structures is static to prioritize reliable product development. Organizational 
ambidexterity addresses how to continually innovate the development process while remaining efficient 
(Birkinshaw and Gibson, 2004). Building upon exploitative (variation reducing) and exploratory (variation 
increasing) forms of product development, ambidexterity promotes long-term improvements in business 
performance (Voss & Voss, 2013). Through structural and temporal dimensions, ambidexterity manages 
conflict between simultaneous exploitation and exploration. This is known as the productivity 
dilemma. Particularly for smaller organizations, balancing this  paradox is a difficult yet critical challenge.   
  Many ambidexterity scholars have made theoretical contributions, identifying the importance of 
dynamic capabilities and absorptive capacities. However, little research how to contextualize 
ambidexterity has been applied within the product development domain (Petro et al., 2019). The 
conceptualization of ambidexterity to firm performance is strongly argued, but there is limited 
understanding how ambidexterity is achieved. This research gap is highly relevant for the SaaS industry, as 
the business landscape is dynamic and requires continuous adaptation to be competitive in the long-term. 
By an extensive case study, qualitative research is performed at SaaS provider EduTech to understand how 
firms can align exploitation and exploration in the development process.  

EduTech provides a learning platform for automotive scholars by exploiting the development of e-learning 
products. Recent market dynamics have caused the firm to diversify their product portfolio, requiring them 
to engage in market exploration. This research thesis recommends how the paradoxical requirements of 
organizational ambidexterity can be enacted upon in agile development via a mechanism. Based on 
empirical requirements, this solution design describes how exploitation, exploration and their associated 
tensions can simultaneously be pursuit via their alignment.     
 This report is structured as followed. First, the organizational context, SaaS characteristics and the 
research topic are elaborated in Chapter 2. The research design is elaborated in Chapter 3, describing a 
theoretical analysis (Chapter 4) and empirical analysis by various instruments (Chapter 5, 6 and 7). By 
adopting the design process from Van Aken et al. (2012), a solution design is created in Chapter 8. Due to a 
high intra-firm bias of ambidexterity research, this tool is validated by local experts from EduTech in 
Chapter 9. Ultimately, Chapter 10 describes the theoretical and managerial recommendations how this 
research contributes to a practical application of organizational ambidexterity. 
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2. Theoretical Background 
 
This chapter provides the knowledge background to create a general understanding of the problem found 
in context and the relevant research topics in this project. Section 2.1 gives a brief overview of the firm 
before the problem analysis is explained. Subsequently, Software-as-a-Service (SaaS) and Organizational 
Ambidexterity are introduced as relevant research topics in Section 2.2.  
 

2.1 Research subject 
 
2.1.1 Company summary   
The anonymized firm, being referred to as ‘EduTech’ in this report, is established in 1990 by 2 automotive 
students that gave training to educators (CDO, 2019; see Appendix A). To improve their knowledge transfer, 
EduTech started developing Computer Based-Theory (CBT) in 1999. CBT focused the product development 
strategy on making learning more interactive for both student and teacher. An online Learning Management 
System (LMS) was developed since 1999 to launch the product EduOnline in 2007. This online platform 
contained 20 e-learning modules that were innovative for market standards. All modules were and still are 
developed in the firm’s own resource integration mechanism, being called the LCMS. By 2015, 500 modules 
were developed by exploiting the LCMS, but revenue coming remained limited as content addressed one 
single market segment.   
  In 2015, a pilot study initiated in The Netherlands lead to the development of the product 
‘EduBlend’. EduBlend increased the share of wallet significantly by adding complementary books to the 
EduOnline product. Reusable knowledge content and a shorter lead time made the company enter a blue 
ocean in the automotive market. For the firm to remain profitable in the future however, the EduBlend 
product needs to target a broader market. To realize such market diversification, EduTech is developing the 
new program ‘Sustainable Technology’ since 2019 to serve similar customers in nearby market segments. 

2.1.2 Problem analysis   
EduTech has been struggling to increase its user base and share of wallet due to the continued customer 
perception of being an add-on product. School budgets have to balance many tensions (CPEC, 2009), causing 
resources to be scarce for adopting technology (Abdi, 2015). Since schools are the core customers of 
EduTech, revenue is limited and innovation is hard to sell. This causes a continued priority on product 
exploitation over exploration. The low priority on exploration validates only a small team of R&D, limiting 
process innovations and LCMS updates that keep the innovative output low. This causes the development 
output to be tied to the automotive market segment, which is a niche compared to other disciplines (CBS, 
2018; SEO, 2013). Though the launch of EduBlend has increased the share of wallet, the user base has not 
increased and is reaching a point of saturation.    
  The continued exploitation of e-learning products is now saturating the niche market and 
causing symptoms of structural inertia. This interaction effect decreases the dynamic capabilities of the 
firm, which causes the growth potential to be limited. From late 2019 onwards, more resources are 
invested in market and product exploration, but the lack of process innovations or renewed development 
tools prevent the firm from addressing new markets or changing customer needs.  This inability to adapt in 
order to increase the growth potential poses a danger to the long-term survival of the firm. 

As technology and software industries are known to be turbulent and driven by innovation, the slow pace 
of innovation is starting to affect product appeal of EduOnline. Since limited customer budgets cannot 
afford add-on products, EduTech is integrating textbooks in their original product (EduOnline becomes 
EduBlend). Additionally, the new program Sustainable Technology (ST) is being developed to explore new 
markets. This interrelated dual-focus causes the development process to have paradoxical priorities. 
However, the core mechanism for resource integration (LCMS) has not yet been adapted to support this 
renewed strategy. As a result, exploration projects are not aligned well between different business units. 
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The rigid LCMS prevents intuitive cross-functional teamwork, keeping the innovation output low.    
 The rise of SaaS applications and the lack of product innovation at EduTech make their products 
less appealing. This will further decrease revenue as time goes by. The recent initiative to adopt cross-
functional project management tools (ClickUp) tries to increase cross-functional awareness and alignment. 
However, the parallel process of developing new products while targeting new markets is still tied to an 
ineffective resource integration mechanism. Without renewing the development process and the LCMS, the 
growth potential remains constrained to unaligned business units. This pressures the ambitioned product 
development of 2020-2021 and exemplifies the unsustainable product development strategy.   

 
 
 
 
 

 

 

 
 

Figure 2.1: Cause-Effect diagram (red = core cause, yellow = mediating cause, black = core problem) 

Problem Statement: 
Exploitation and exploration processes are not effectively aligned in the development process, limiting the 
innovative output and growth potential of the firm. 
 

2.2 Research topics 
 
2.2.1 Software as a Service 
SaaS is a type of cloud computing that enables customers to run software applications using the internet. 
Without the need for software installations at location to deploy feature updates, SaaS products 
continuously deliver unique value to customers. Main features include usage-based subscription models 
and a platform that supports many simultaneous subscribers (Manford, 2008). The cloud is cheaper as 
operational model, allows better exploitation of resources, and creates flexible decision making (Aziz Butt 
et al., 2019). It is a next generation architecture that facilitates data sharing and enables quick collection of 
customer feedback. This unlocks absorptive capacities to respond to dynamic market needs. 

In modern software development, it is key to have effective and efficient development processes. SaaS 
providers are able to respond to market changes by adopting an agile development process. Agile 
development strives for continuous deployment of new features on-remote (Noreika & Gudas, 2019). Such 
development process integrates iterative development sprints and short feedback loops. This allows daily 
activities to be evaluated much faster compared to sequential methodologies like the “Waterfall model”.   
  However, firms often struggle to successfully integrate their short- and long-term business goals 
via an agile methodology of technology development. This process generally includes a product backlog 
and sprint backlog to conceptualize modular extensions to the existing platform. Items are then formulated 
as user stories to create working features via iterative development sprints. After demonstrating these 
items for collecting feedback, they are either deployed on the platform or repeated by development 
(Noreika and Gudas, 2019).   
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2.2.2 Organizational ambidexterity    
Organizational ambidexterity, referred to as ambidexterity for brevity, describes how to pursue sustainable 
revenue in the long term by involving modes of both exploitation and exploration (Tushman & O’Reilly, 
1996). Tushman and O’Reilly (1996) describe organizational ambidexterity as the ability to simultaneously 
pursue both incremental and radical innovation, hosting multiple contradictory structures, processes, and 
cultures within the same firm. By balancing efficiency and effectiveness, ambidexterity accommodates 
alignment with the business landscape via pursuing continuous process and product innovations. 

Ambidexterity in organizations is achieved by structural and organic mechanisms that cope with competing 
demands for alignment and adaptability. In this research context, alignment is defined as “a clear sense of 
how value is being created in the short term and how activities should be coordinated to deliver that value.” 
(Gibson & Birkinshaw, 2004, p.47). Adaptability is defined as “the ability to move quickly towards new 
opportunities, to adjust to volatile markets and to avoid complacency” (Gibson & Birkinshaw, 2004, p.47).  
  In contrast to trade-off thinking, it is argued that the tensions between exploitation and exploration 
can be leveraged as paradoxical synergies. To leverage ambidextrous synergies, their tensions need to be 
aligned in a complementary way. Depending on the theoretical lens, a different tension is central to the 
discussion (see Table 2.1). As the problem analysis explicitly targets innovation management issues, the 
lens ‘innovation and technology management’ is adopted in this research. Innovation and technology 
management is applicable since the organization has identified technology as a critical success factor for 
increased market competitiveness. Emphasis is placed on both radical and incremental innovation projects. 

 

 

 

Table 2.1: Theoretical lenses ambidexterity (Papachroni et al., 2014) 

Technology management is an ideal context to study ambidexterity because it involves blending rigor of 
project management principles with flexible problem-solving capabilities via real-world projects 
(Bednarek, et al., 2016). Projects are recognized as the actual structure for organizations to realize 
incremental and radical innovations (Petro et al., 2019). To define the research scope and its recommended 
practices and mechanisms, the following development-focused definition of ambidexterity is adopted:  

“ambidexterity is the ability of the organization to employ structural, learning, selection and communication 
mechanisms to resolve paradoxical challenges within intellectual, behavioral, technological, and processual 
dimensions in the various levels of the organization.” (Petro et al., 2019:16).  

 Table 2.2 shows the (empty) conceptual model that allows design criteria to be structured into the adopted 
definition of ambidexterity. Petro et al. (2019) identify three incorrect intersections, which are marked as 
‘N/A’. By a deductive analysis of the theory in Chapter 4, design criteria (=mechanisms) are placed within 
this model. This creates a framework for analyzing the empirical context and constructing new criteria. 
   

 

 

 

 

 

 
Table 2.2: Conceptual model of development-focused ambidexterity (Petro et al., 2019) 
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3. Research Design 
 
The goal of Chapter 3 is to describe the research objectives and the research design. Based on the problem 
statement and the current state of the literature, this case study aims to provide insight in the knowledge 
gaps between ambidexterity and the SaaS context. The research objective is constructed via a selection of 
research questions that return throughout the report (Section 3.1). The research design is further 
discussed by elaborating on the research methodologies and its research instruments (Section 3.3-3.6).  
 

3.1 Research Objective 
 
Based on the problem statement in Section 2.1.2, the objective of this research project is to design a 
solution tool that recommends how to establish a development process that simultaneously supports short-
term exploitation and long-term exploration. From the theoretical lens ‘technology and innovation 
management’ (Section 2.2.2), this study constructs design criteria based on theoretical and empirical 
research. The goal of the tool is to align ambidextrous development processes at SaaS provider EduTech. 

Research objective:   
Create an ambidextrous development tool that improves the alignment of exploitative and explorative 
processes within the SaaS development pipeline 

Rather than focusing on a pure knowledge problem, business problem solving focuses on a field or 
performance problem (Van Aken et al., 2012). The regulative research cycle from Figure 3.1 is adopted as 
framework for this qualitative case study with a two-stage design. In the proposal stage, science theory and 
design practices were explored in context to define the problem and refine the research questions. This 
serves as foundation for the research design that is applied in the second stage (Cooper & Schindler, 2014). 
The second stage focuses on analyzing and diagnosing the organizational context and designing a solution. 

 

 

 
Figure 3.1: Regulative research cycle by Van Aken et al. (2012) (red steps are not executed) 

A subset of research questions is defined to retrieve design criteria from theory (RQ1) and practice (RQ2). 
Answering RQ1 and RQ2 are prerequisites to answering RQ3, which acts as the overall research question. 

Theory - RQ1: What antecedents, mechanisms and daily practices align ambidextrous processes within 
agile software development?    
 RQ1a: How can agile mechanisms be integrated in ambidextrous SaaS development?  
 RQ1b: What mechanisms nurture ambidextrous development capabilities?  

Practice – RQ2: How is ambidexterity currently achieved in the development process of the SaaS provider? 
  RQ2a: How (agile) is the development process currently organized?  
 RQ2b: What are the bottlenecks in the ambidextrous development process? 

Solution – RQ3: How can a development tool simultaneously support short-term exploitation and long-
term exploration at SaaS providers?  
  RQ3a: How should an ambidextrous development process be aligned?  
  RQ3b: What tool features facilitate ambidextrous development? 
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3.2 Research Design 
 
The field problem is qualitative by nature, as productivity enhancement and process understanding are 
typical goals for qualitative research (Cooper & Schindler, 2014). Qualitative methodologies allow to tap into 
the collective memories and experiences from people experienced in the context of the study. The design of 
this study is based on the design science paradigm from Van Aken et al. (2012), which is presented in Figure 
3.2. It shows the methodology of each research question to ultimately satisfy the research objective.  

 

 

 

 

 

 

 

 
 

Figure 3.2: Research design based on Van Aken et al. (2012) 

Van Aken et al. (2012) state that a literature review should always be part of the theory informed means for 
subsequent design activities. A systematic literature review is conducted first to create a deeper 
understanding of the topics. This methodology is further discussed in Section 3.3. These design criteria 
(DC-LIT) are placed in the conceptual model to provide a baseline for subsequent empirical findings.  
  To collect unbiased data from the organizational context first, an experience survey is deployed at 
the SaaS provider. The design criteria that follow from the survey findings are triangulated by participative 
observations within the business units. These are collected from context and on the online collaboration 
platform (RocketChat, see Appendix B). These empirical findings are used to prepare two subsequent 
rounds of (individual) in-depth interviews to collect rich and specific qualitative data. The empirical 
methodologies are further elaborated in Section 3.4.   
  Once all design criteria are retrieved from context, they are synthesized into a final selection of 
design criteria. These criteria describe tool features for the solution design. A focus group is performed to 
identify which features show potential. After the focus group is performed, the most valuable features are 
detailed to facilitate integration in the tool design. The features in this tool are presented by an interactive 
demonstration of the (resource integration) tool. Local experts at the SaaS provider validate the features 
via scorecards. The outline of the design process can be seen in Figure 3.3 and is described in Section 3.5.  
 

3.3 Methodology RQ1 
 

The goal of RQ1 is to identify the current status of the theory related to (organizational) ambidexterity and 
agile development processes. A two-stage design is adopted for the theoretical analysis. The first stage is 
performed during the research proposal to define the scope of the research (see Chapter 2). A systematic 
literature review is performed in the second stage. Guidelines from Kitchenham (2004) and Siddaway et al. 
(2019) are followed for reference, though slightly altered to support the research topics (see Appendix C).  
 
RQ1: What antecedents, mechanisms and daily practices align ambidextrous processes within agile 
software development?   
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Table 3.1: Available studies on 3-2020 using different search strings 
 
Based on the pilot search results from the proposal stage, the research questions and selection criteria are 
refined to construct a search string. This string optimizes a specific literature search in two independent 
search engines, Table 3.1 shows the literature count after the selection criteria are applied. The definition 
of ambidexterity from Petro et al. (2019) acts as filter to select the most relevant studies. The final selection 
of literature is presented in Table 4.1, which is read completely for analysis. The framework from Table 
2.2 is then used to summarize and distinguish the specific contribution of each paper from the final 
selection (Table 4.2). These contributions are placed in the conceptual model as design criteria.  
  The quality of included literature was controlled via the impact score, publication date and the 
reputation of the journal where the research was published (Van Aken et al., 2012). A maximum time frame 
of 10 years was placed on the age of the works, though influential works are an exception to this rule 
(Chronin et al., 2008). GoogleScholar and ResearchGate were chosen as databases because of their wide 
reach and inclusion of unpublicized work. A more detailed elaboration can be found in Section 4.1.  
 

3.4 Methodology RQ2 
 
The objective of RQ2 is to identify which (paradoxical) development processes exist in practice and how 
these are currently performing. Via triangulation of qualitative and quantitative research instruments, the 
organizational context is investigated on multiple hierarchical layers. Discrepancies or bottlenecks in the 
data indicate to what extend the development processes are aligned, or how this alignment can improve.  

RQ2: How is ambidexterity currently achieved in the development process of the SaaS provider? 

First, a web-based survey based on the selected theoretical design criteria is constructed to seek 
information from experienced participants in the area of study. The subject of interest receives local support 
by tapping into the collective memory and experiences from managers and employees active in 
development. Likert-scale questions (ordinal scale) are used to measure how the criteria are represented 
in the context. All measurement scales have multiple items and are retrieved from existing literature. At the 
end of the survey, three optional validation questions are presented that are linked to observations.   
  Additionally, Matzler and Hinterhuber (1998) recommend gathering demographic information 
from participants to identify potential differences between segments in the workforce. The survey output 
is initially analyzed by the partial least squares (PLS) approach to structural equation modeling (SEM). This 
statistical method allows predicting relations between variables while dealing with small sample sizes 
(N<40). The researcher can reach and remind participants via RocketChat when an insufficient amount of 
responses is initially collected. Due to insignificant conclusions caused by variability in the data, emphasis 
is placed on absolute measures of the variables (ME and SD). More details are provided in Chapter 5.  
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To validate the quantitative survey results by more specific qualitative data, business units are followed 
uninterruptedly via participative observations. To prevent bias to one specific business unit, all six 
business units within product development are followed. The researcher rotates office space after a 
minimum of two weeks, nearing the point of saturation. This approach makes the researcher experience a 
multitude of circumstances that enables improved recognition of unique and common circumstances (Van 
Aken et al., 2012). Observed incidents are documented via digital notes, which are later classified as 
reoccurring bottlenecks in the ambidexterity framework. This overview of observational bottlenecks are 
checked for bias via three optional survey questions. These questions collect development bottlenecks that 
are experienced by local development employees.    
  Due to emergent societal dynamics that caused employees to work from home (see Appendix B), 
communication between employees and business units was able to monitor via the RocketChat platform. 
Six business units were followed to establish the average amount of chat messages send and video meetings 
initiated. This provides physical trace of frequency, attendance and incidence data to further triangulate 
findings (Cooper & Schindler, 2014). This methodology and the results are discussed in Chapter 6.    

Based on the survey data and participative observations, two rounds of individual in-depth interviews 
are prepared. Interviews allow to collect data from prepared and specific questions, while leaving sufficient 
room for the interviewees to elaborate on the topics that are presented (Van Aken et al., 2012). An interview 
guide was constructed to manage the subjects of the interview. This guide was distributed to the 
participants in advance to make them aware of rough contents. All interviews are performed in a semi-
structured way and are audio-recorded to facilitate transcription.    
 Firstly, three members from the senior management team (SMT) are interviewed individually to 
establish the strategic intent of the SaaS provider. Questions focus on the vision and key performance 
indicators of product development. Subsequently, the second round of interviews targets the six business 
unit from product development. In most cases, these interviews include two participants that both have a 
managing role within the unit. Questions focus on the management and execution of processes and the 
identification of tensions and bottlenecks. The data is structured by a coding protocol based on the 
theoretical design criteria and some additional open codes. The interviews are discussed in Chapter 7.  
 

3.5 Methodology RQ3 
 
The objective of RQ3 is to create a solution tool that establishes a development process that solves the 
problem statement, thereby satisfying the research objective. When exploitative and explorative processes 
are aligned correctly, ambidexterity can be nurtured as a competency (Chandrasekaran et al., 2012). 
Ambidextrous capabilities help managers and developers to better cope with the productivity dilemma. 

RQ3: How can a development tool simultaneously support short-term exploitation and long-term 
exploration at SaaS providers? 

As recommended by Van Aken et al. (2012), design criteria are derived from both theory (RQ1) and practice 
(RQ2). The design process from Van Aken et al. (2012) is adopted to use these criteria for constructing tool 
features (Figure 3.3). This process includes multiple design steps and a feedback loop. The first step aims 
to understand and analyze the problem found in context, which is largely performed during the problem 
analysis in Section 2.1. Step 2 is performed by extracting design criteria from theory and context. These 
criteria are synthesized into a set of triangulated final design criteria (DC-FINAL). These final criteria are 
then validated by a focus group in Chapter 8 to analyze which should be integrated in the solution tool.  
  Focus groups are able to generate rich qualitative data, as experiences are shared by a local group 
of homogeneous experts in a focused discussion (Van Aken et al., 2012). To collect valuable input on the 
suggestive tool features, the focus group is performed with four key middle managers from product 
development. The complete focus group is audio-taped to create an abridged transcript afterwards 
(Krueger & Casey, 2009). This transcript is send to the participants to check for accurate interpretation of 
the data and to create a feedback loop for the synthesis step.   



Master Thesis  9 
 

The synthesis consists of three steps that together result in a detailed solution design. The first step involves 
sketching and exploring alternative development processes based on the current development process and 
the final design criteria. Then follows the outline step, in which the key design parameters are established 
as final design criteria for the tool. The outline describes the final design criteria, acting as an elaboration 
of the sketching step. These features are specified into a process model during the detailing step to illustrate 
the working of the tool. Subsequently, an interactive mock-up is designed to facilitate local experts to give 
feedback on the solution design. This design process is further described in Chapter 8.  
  Finally, this mock-up tool is evaluated by three key actors that are involved with resource 
integration and content development. As ambidexterity research has a strong intra-firm bias (O’Reilly and 
Tushman, 2013), consulting external experts to validate the tool outside its context is not recommended. 
The interactive demo of the tool is shown to local experts via individual validation interviews. Participants 
give a priority score to confirm which problems are relevant, and subsequently evaluate the value of each 
final design criteria via answering options derived from the Kano model. The results and a more detailed 
description of the validation process can be found in Chapter 9. 

 

 

 

 

Figure 3.3: Design process from Van Aken et al. (2012) 
 

3.6 Research quality 
 
The reliability of the qualitative methodologies has four potential sources of bias (Van Aken et al., 2012): 
The researcher, the instruments, the respondents and the situation. When data is collected from the DE 
population, instrumental and situational bias is reduced by choosing for individual experience surveys. This 
reduces interaction effects that are likely to occur during group interviews in business units. To increase 
the construct validity of the survey, Likert scale questions from standardized measurement scales are used 
to measure absolute scores for each of the theoretical design criteria. The quality of the data is controlled 
for convergent validity via Cronbach Alpha (CA) and Composite reliability (CR). Additionally, discriminant 
validity is controlled via the Fornell-Larcker criteria and Average Valance Extracted (AVE).    
  When conducting the individual interviews, the respondent bias increases if the participant is 
perceptually aware of a specific behavior that is being evaluated (Cooper & Schindler, 2014). This can cause 
a (senior) manager to respond more optimistic to questions. This positivity bias is reduced by focusing the 
line of questioning on processes instead of actors, and by ensuring anonymity of all sources. Because 
interview data is collected at multiple business units and from multiple hierarchies of respondents, the data 
can be cross-validated to check for congruence. To decrease memory bias by the researcher, the interviews 
are all  audio-recorded, transcribed and coded before their analysis.     
  When performing the focus group, interaction effects may occur because of group composition and 
conformity. To reduce such bias, the focus group imposes a common goal and is executed in the solution-
stage of the research. This causes focus to shift away from evaluation and towards co-creation. Because 
ambidextrous process alignment is the topic of interest, the final design criteria are presented to validate 
whether they provide accurate value. This also further engages participants in the discussions. A 
homogeneous set is created by selecting four core middle managers from development as participants, This 
is just below the recommended size of 6 – 10 due to practical limitations (see Appendix B).  
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4. Theoretical Analysis 
 
In this chapter, a systematic literature review is performed to analyze the current status of ambidexterity 
literature. Section 4.1 elaborates on the methodology how the systematic literature review is performed, 
being an extension of the description in Section 3.3. The findings that have been derived are presented by 
a conceptual model in Section 4.2, which is elaborated by describing its levels and design criteria. The 
overall contributions are summarized in Section 4.3 to answer the sub questions from Section 3.1. The 
analysis shows a framework of design criteria that are evaluated in the subsequent empirical research.   
 

4.1 Methodology 
 
4.1.1 Search process   
The strategy to answer RQ1 is to find the most relevant academic literature related to ambidexterity. A pilot 
search in the first stage of the review enabled constructing specific search strings to filter which literature 
to include (see Section 4.1.2). This process also yielded additional selection criteria (see Section 4.1.3) to 
select the most relevant literature for the adopted definition of ambidexterity (see Section 2.2.2). There 
are two databases used for accessing literature (see Section 4.1.3). An overview of all steps performed 
during the systematic literature review can  be found in Appendix C.      
 
4.1.2 Search string  
Kitchenham and Charters (2007) provide guidelines how to perform a literature review within the software 
engineering domain. The construction of the final search string is based on these guidelines, controlled for 
completeness via recent best practices described by Siddaway et al. (2019). Based on the search results, the 
inclusion and exclusion criteria of the search string are iterated until specificity and sensitivity are balanced 
in a manageable amount of literature. This sifting process is described step-by-step below: 

(i) The main term derived from research question RQ1 is “organizational ambidexterity”. To include 
research in British and American English, an “ * ” is used:   
      “organi* ambidexerity” 

(ii) Due to the growing interest among organizational theorists, recent studies focus on organizational 
attributes related to “organizational ambidexterity” (structural/contextual/individual/... ambidexterity). 
To include studies that leave out ‘organizational’ for brevity, “ambidexterity” is added using the Boolean OR:   
      “organi* ambidexterity” OR ambidexterity 

(iii) Due to increasing popularity of agile principles among SaaS providers, this research includes “agile”, 
“software as a service” and its abbreviation “saas” in the search terms using the Boolean OR with brackets:  
      (“organi* ambidexterity” OR ambidexterity) OR (“software as a service” OR saas OR agile) 

(iii) Since these are the main topics of interest and the literature preferably addresses these topics 
specifically, the selection is further narrowed down by searching in the abstracts, titles and/or keywords:   
      TITLE-ABS-KEY((“organi* ambidexterity” OR ambidexterity) OR (“software as a service” OR   
  saas OR agile)) 

(v) As described in Section 2.2.2, the research has “technology management” as lens and adopts a “project 
level” definition. This is reflected as condition in the search string by using the Boolean AND:   
      TITLE-ABS-KEY((("organi* ambidexterity" OR ambidexterity) OR (“software as a service” OR 
  saas OR agile)) AND (“project level” OR technology management)) 

(vi) To prioritize focus on the main topic of interest, the condition that “ambidexterity” needs to be in the 
title is added in the search string. This results into the final search string1:   
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      TITLE-ABS-KEY((("organi* ambidexterity" OR ambidexterity) OR (“software as a service” OR  
  saas OR agile)) AND (“project level” OR “technology management”)) AND TITLE(ambidexterity)  

[1]: search string may use different operators depending on the search engine, Google Scholar was used in the example  

4.1.3 Selection criteria   
Selection criteria are used to specify the sifting process of the literature selection. This facilitates narrowing 
down the literature selection when skimming the output from the search string. Two accessibility criteria 
are used to determine whether literature is included: 

5a1 The study has to be in English   
5a2 The study has to be digitally accessible 

Two studies are rejected based on these accessibility criteria, since they were not available online. 
Additionally to these accessibility criteria, content-specific selection criteria are used when searching for 
literature. In contrast to the search string (Section 4.1.2), these content-specific selection criteria are 
applied more intuitively to complement the systematic approach. As ambidexterity research is 
deconstructed over multiple levels and research areas (see Section 2.2.2), the following five content-
specific selection criteria are constructed as additional guidelines: 

5c1 Ambidexterity should be main topic of the study 
5c2 The study should incorporate the theoretical lens “technology and innovation management” 
5c3 The study should focus on a project level of ambidexterity 
5c4 The study should adopt a paradox view to manage tension 
5c5 The focus of the study should be within the SaaS or software development domain 

4.1.4 Search sources   
To ensure a broad overview of all potentially relevant published and unpublished work, two major online 
databases are used: Google Scholar and ResearchGate. Google Scholar is chosen because of its wide 
coverage of all research that is available online, cross-linking various databases into one single search 
engine. ResearchGate is added to include unpublished and unfinished work as well, as the platform allows 
contacting researchers directly to request research-in-progress. The combined search on these two 
databases decreases publication bias (Siddaway et al., 2019).   
  After entering the search string, 80 studies from Google Scholar and 58 studies from ResearchGate 
are retrieved. After deleting 61 duplicates, 77 unique results remain for further review. These studies are 
filtered by the content-specific selection criteria, 42 remaining studies are summarized on abstract and 
conclusion. The taxonomy from Petro et al. (2019) is used to score each study on its contributing 
mechanisms. The final studies are presented in Table 4.1 and are combined to create one ambidextrous 
development process (see Figure 4.1). Together, these studies cover a divers spectrum of mechanisms. 
Table 4.1 shows how each study specifically contributes within the ambidexterity framework (see all steps 
in Appendix C). The combinations in the black ‘N/A’ cells are not possible by definition (Petro et al., 2019).  

 

 
 
 
 
 
 
 

Table 4.1: Literature selection and placement in taxonomy from Petro et al. (2019) 
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4.2 Results of Petro analysis 
 
4.2.1 General description of ambidextrous levels 
Decisions why and how to exploit and explore are made at the strategic level (Petro et al., 2019). Here is 
determined how an organization organizes its structures, processes and behavior to leverage paradoxical 
synergies. Senior managers can utilize external knowledge sources to increase absorptive capacities, which 
mediates sustainable performance (Vrontis et al., 2016, [1] in Figure 4.1). Additionally, strategic flexibility 
can be nurtured to respond dynamically to competitive environments (Kortmann et al., 2016, [2]).  
 At the operations level, structural differentiation separates exploration and exploitation to enhance 
process efficiency of the individual strategies (Janssen et al., 2009, [5]). Similarly, contextual awareness 
enables the firm to adapt by horizontally aligning internal processes (Gibson & Birkinshaw, 2004, [3]). 
Particularly in turbulent markets, an adaptive and decentralized team structure is more effective to address 
emergent management needs (Turner et al., 2014).   
  The challenge at the project level is that project teams are often structured less agile than market 
environments are dynamic (Mishra & Sinha, 2016). Efficiency-oriented architectures are designed for 
routine projects, where complex innovation projects require more organic processes. Particularly in large 
project teams, rigid structures constrain individual contributions. Ambidextrous project development 
requires balancing disciplined roles with decentralized decision making (Chandrasekaran et al., 2012, [4]).   
 At the individual level, Developers benefit from being subject to multiple knowledge inflows (Mom 
et al., 2007, [6]). Such information sharing is naturally facilitated by switching between cross-functional 
teams. Frequent role switching and project partitioning nurtures an ambidextrous orientation that enables 
dual capacities (Turner et al., 2015).  

Most levels comprise of four dimensions to nest mechanisms in, which are presented as design criteria (DC-
LIT). The interwoven nature of the dimensions vary in degree of standardization, going from knowledge to 
behavior, process and ultimately technology. Figure 4.1 shows how the measurement models of the DC-LIT 
are combined to create one ambidextrous development process. The theoretical analysis in Sections 4.2.2 
– 4.2.5 elaborates on the levels and DC-LIT. Section 4.3 places all DC-LIT in the ambidexterity framework. 

 

 
 
 
 
 
 
 
 

 

 

 

 

 

 
 

 

 
Figure 4.1: Ambidextrous development process linking the DC-LIT 
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4.2.2 Strategy level   
The execution and delivery of projects decides whether strategic goals are achieved. Organizations need to 
adapt their strategic goals more frequently to align with dynamic markets (Vrontis et al., 2016). Absorptive 
capacities represent the organizational ability to extract market knowledge from external parties. Bednarek 
et al. (2016) describe how knowledge value in the client portfolio can be exploited more systematically via 
a fixed set of interaction choices. External knowledge sourcing facilitates recognizing market opportunities 
for future innovation strategies, having the largest impact during research and marketing stages (Matthews 
et al., 2015). During these customer interactions, a dual focus is placed on what works (exploitation) and 
what can be improved (exploration).    
  SMEs in particular are recommended not to pursue ambidexterity via two separated strategies 
(Cao et al., 2009). This often results in misalignment or process complexity due to resource constraints and 
a smaller workforce. Instead of splitting exploitation and exploration processes, firm performance of SMEs 
benefits more from a balanced approach towards ambidexterity. Pellegrinelli et al. (2015) describe how 
exploration programs act as ‘containers’ for exploitation projects. Innovation programs provide an 
emergent approach to manage transformation, while projects ensure a consistent and efficient delivery of 
the component products. This provides a complementary approach that manages the paradox between 
exploration and exploitation on the strategic level.    
  To deploy this strategy, projects have to focus on consistent and controlled delivery within time, 
scope and budget. Since SaaS products are build modular, project resources can be (re)configured more 
often to save rework. Modular product development allows employees to build experience with known 
development structures, while being compatible with future innovations. Mass customization capabilities 
describe the adaptive use of resources to produce customized value in large volumes (Kortmann et al., 
2014). This makes modular product design capable to respond quicker to emergent customer needs. 

DC-LIT1: As learning mechanism, source for external knowledge via dynamic portfolio management for 
increasing absorptive capacities and market responsiveness 

DC-LIT2: As structural mechanism, integrate exploitation projects in exploration programs for balancing 
the tensions of ambidexterity  

DC-LIT3: As structural mechanism, increase strategic flexibility by creating a modular product design that 
supports mass customization capabilities  

4.2.3 Operations level   
Firms use a mix of integration and differentiation tactics to manage exploitation-exploration paradoxes. 
High tech organizations can nurture ambidextrous competencies from two distinct operational capabilities. 
An environmental context defined by performance management and social support promotes the 
synchronization to changes in strategic goals (Chandrasekaran et al., 2012). Such context is defined by 
stretch, discipline, support and trust, which is found to be positively related to business unit alignment and 
performance (Gibson & Birkinshaw, 2004). A social context prevents development sprints to be performed 
in isolation, while performance management pushes project boundaries for increased performance. Such 
organizational context is beneficial for SaaS providers, since frequent changes in technology preferences 
require developers to quickly adjust (complementary) projects in collaboration with each other.   
  The other approach uses differentiation tactics for separating the paradox. Structural 
ambidexterity is characterized by concurrent exploitation and exploration undertaken by different 
business units, each relying on distinct processes (Pellegrinelli et al., 2014). Physical separation allows 
exploitation and exploration to coexist in the same organization, increasing the efficiency of both processes 
(Jansen et al., 2009). However, it is argued that firm size plays a role in its effective application (Matthews et 
al., 2015). Particularly for SMEs in the high tech industry, projects frequently coexist and share common 
resources, making it harder to create pragmatic boundaries (Chandrasekaran et al., 2012). When developers 
do frequently switch between tasks, support systems play a big role to store resources in a distinct and 
separated location to facilitate efficient navigation. 
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DC-LIT4: As communication mechanism, create an organizational context of performance management 
and social support for nurturing discipline, stretch, trust and support  

DC-LIT5: As selection mechanism, structurally differentiate exploitative and explorative development via 
project-oriented business units to reach a higher development efficiency 

4.2.4 Project level   
A development process with a system of open and rapid feedback makes project execution more efficient 
over time by the recognition of recurrent problems (Chandrasekaran et al., 2012). Sprints provide an 
effective framework for this learning effect because of their short and iterative character (Noreika & Gudas, 
2019). Incremental process customization occurs in between sprints when feedback is recognized as 
important to improve the development cycle. This creativity needs to be balanced with disciplined project 
management and fixed role descriptions during the sprint however. Successful projects require developers 
to be passionate, while taking advantage of streamlined processes during the sprint (Andriopoulos & Lewis, 
2009). This approach balances both passion and discipline drivers from individuals, which are 
interdependent when pursuing innovative goals.    
 These feedback loops contribute to cross-functional awareness, which reinforces behavioral 
capacities to simultaneously demonstrate alignment and adaptability across an entire business unit. 
Adaptability refers to the ability to reconfigure activities in the business unit smoothly to meet changing 
tasks, where alignment refers to the coherence of the activities in the business unit (Gibson & Birkinshaw, 
2004). Building a set of carefully selected systems and processes further synchronizes collective 
development between business units. Such contextual ambidexterity build dual capacities among 
individuals that encourages independent judgement how to divide time between conflicting demands. Such 
agile decision making can significantly reduce response time when strategy or project goals change. 
  Structural business units do not optimally support agile decision making when team projects 
require dynamic human capital. Emergent team structures are better capable of supporting flexible project 
needs compared to mechanistic interfaces (Janssen et al., 2009). Individuals with dual capacities are able to 
manage multiple emergent team structures, which are often dispatched to smoothen exploitation or 
exploration goals. They are usually implemented as functional temporary teams with a common decision 
frame and goal, using support mechanisms to communicate back to their correlating business units. Cross-
functional interfaces allow a faster adaptation to non-routine projects, while increasing knowledge flow 
between business units. This resonates with SaaS providers when a quick response is required to react to 
market dynamics. 

DC-LIT6: As communication mechanism, impose disciplined project management with a quick and open 
feedback system for incrementally improving the development process  

DC-LIT7: As communication mechanism, create business unit characterized by alignment and adaptability 
to synchronize development 

DC-LIT8: As structural mechanism, deploy cross-functional interfaces and support systems to quickly 
respond to changing market dynamics that affect multiple business units 

4.2.5 Individual level   
When pursuing technological innovation, it is important to recognize organizational linkages between new 
capabilities worth absorbing and capabilities already acquired (Taylor & Helfat, 2009). Managers with an 
ambidextrous orientation are able to effectively explore such technologies, as they are aware how 
development is currently being exploitation. Such ambidextrous orientation is influenced when managers 
are exposed to various knowledge inflows, emphasizing them to utilize internal and external networks 
(Vrolantis et al., 2016). Within the scope of the firm, horizontal and bottom-up knowledge inflows increase 
explorative activity, whereas top-down knowledge inflows from senior management enforces exploitation 
(Mom et al., 2007). Project managers that are subject to information from multiple directions train their 
cognitive abilities how to coordinate and utilize information for improved product development.  
  By extension, the social integration of the senior team decreases gaps between strategic and 
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project levels. Informal integration of SMT in business units increases support and trust, while decreasing 
tensions caused by performance measures. This enables more effective allocation of resources to promote 
cross-fertilization across business units and utilize ambidextrous synergies (Jansen et al. 2009). 
Additionally, accessible senior managers play a leading role in promoting a sustainable vision. Their 
behavior contributes to an open culture in which strategic goals are clearly communicated across 
hierarchies and misinterpretations are tackled immediately.   

DC-LIT9: As communication mechanism, expose project managers to top-down, horizontal and bottom-up 
knowledge inflows for improved ambidextrous orientation 

DC-LIT10: As communication mechanism, socially integrate senior management to promote the long-term 
for better alignments of the short-term projects within development    
 

4.3 Conclusion 
 
4.3.1 Agile conclusions RQ1a   
Ambidexterity is compatible with the agile principles, as both ideologies are inspired by continuous product 
updates and an iterative development process that incrementally improves over time via experience-based 
feedback. Both agile and ambidextrous development require social and performance based mechanisms to 
align business units (DC-LIT4 & 7). Iterative decision making is  important for SaaS providers as products 
are modular and can be expanded upon. More overlap is described below per agile step (see Figure 4.2). 

Managing ambidexterity requires balancing exploitation and exploration via sustainable short- and long-
term goals (Gibson and Birkinshaw, 2004; Petro et al., 2019). Agile development operationalizes business 
needs via IT development (Noreika and Gudas, 2019). The product and sprint backlog are mechanisms to 
partition business needs into general product requirements and detailed project features. From an 
ambidextrous lens, the backlog provides managers with a tool to balance exploitative and explorative tasks 
in the total selection (DC-LIT2). This facilitates recognizing ambidextrous synergies.    
  Once the project planning is established, user stories are explored to describe development tasks 
from the perspective of the end-user(s). Framing tasks in this format allows both developers and managers 
to understand what is being developed in the sprint. This improves recognition between exploitation and 
exploration, as user stories are an open yet disciplined means for concise documentation (DC-LIT6).  
 

 

Figure 4.2: Agile development methodology from Noreika and Gudas (2019) 

Iterative sprints are a decentralized mechanism to develop user stories for dynamic environments. The 
output from these sprints is shared in support systems to centralize resources (DC-LIT8). To align 
decentralized teams and create a supportive context (DC-LIT4), various structural knowledge inflows can 
be organized within the business unit (DC-LIT9). These mechanisms are present in both agile and 
ambidextrous development, as both pursue incremental process improvements after each cycle/sprint. 
  Also during the product demonstration, similarities are recognized. Finished projects are 
demonstrated according to agile development. This is done to collect feedback and validate strategic 
objectives. A similar purpose is recognized in ambidextrous development, as SMT involvement (DC-LIT10) 
acts as knowledge brokering mechanism to raise standards for future projects.  

4.3.2 Ambidexterity conclusions RQ1b   
The process from Figure 4.1 provides insight how ambidextrous design criteria are related to each other. 
These DC-LIT are described in detail in Sections 4.2.2 – 4.2.5 by elaborating each level. Table 4.2 shows 
how the ten DC-LIT are manifested in the development-focused ambidexterity framework. This framework 
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(Petro et al., 2019) is adopted as conceptual model and returns in other chapters to evaluate and summarize 
practical criteria derived from the empirical research instruments. Besides the goal to cover a wholesome 
perspective in the framework, each DC-LIT is selected because quantitative analysis is possible via a 
dedicated measurement scale. Since ambidexterity has such extensive theoretical background, more 
criteria could have been placed in the framework. The choice to remain to ten DC-LIT was made to keep a 
narrowed research scope that still covers the framework fully.    
  Four cells in Table 4.2 seem empty, which is not the case as the levels and dimensions are not 
completely separated from each other. DC-LIT1 covers the knowledge and behavior dimension to 
operationalize the diversification strategy. Additionally, DC-LIT9 addresses knowledge inflows between the 
project and individual level cannot be separated. Finally, DC-LIT8 describes cross-functional interfaces in 
the process dimension. These interfaces are not functioning without complementary support systems, 
which is why this criteria extents to the technology dimension.    
    

 

 

 

 

 

 

 

Table 4.2: DC-LIT in the conceptual model (Petro et al., 2019) 
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5. Quantitative Survey Analysis 
 
The main goal of this chapter is to analyze the design criteria from Chapter 4 in context by a quantitative 
analysis. A survey is deployed to identify which criteria are present and how they relate to each other. 
Section 5.1 first describes the survey methodology and which statistical measures are used to evaluate the 
research context. The scores of the design criteria are then interpreted to construct additional design 
criteria in Section 5.2. Section 5.3 concludes how these findings relate to the research questions.  
 

5.1 Methodology 
 
5.1.1 Survey design and demographics  
Based on the literature review from Chapter 4, a survey is designed to analyze the ambidextrous 
development process as a structural model (Figure 4.1). The measurement models from He & Wong (2004), 
Mom et al. (2007), Chandrasekaran et al. (2012), Kortmann et al.(2014), Jansen et al (2009) and Gibson & 
Birkinshaw (2004) are combined to identify which relations and path loadings are significant. Survey 
applicants are filtered on product development participation to ensure a homogeneous dataset that 
represents the local development context. Additionally, international/new developers were excluded to 
reduce outliers and enable a Dutch survey design (see Appendix D). These criteria enabled a maximum 
population of N=39, from which n=37 responses were collected (see Table 5.1). The response rate of 94,9% 
was ensured by sending the survey to individual participants via the internal communication platform 
‘RocketChat’. Two weekly reminders were send to all participants, since data was processed anonymously.  

 

Table 5.1: Survey demographics (left) and perceived business unit involvement of DE (right) 

The population is classified into three hierarchical levels: senior management team (SMT, n=4), middle 
management team (MMT, n=8) and development employees (DE, n=25). DE is further classified in 4 
segments: designer (n=10), scripter (n=5), author (n=7), and support (n=3) to potentially identify 
additional insights. Additional demographics include business unit involvement and employment duration 
(see Table 5.1). Based on their classification, participants received a different questioning line. Besides 
three concluding validation questions (see Chapter 6), items were answered on a 5 or 7-point Likert scale. 
  As initial means for analysis, the PLS-SEM method is adopted to predict the relations in the 
structural model while dealing with small sample sizes (n<50) (Peng & Lai., 2012). Partial Least Squares 
(PLS) has received increasing attention for analyzing complex conceptual models in operation management 
and innovation management (de Brentani et al., 2010). Three different reflective models were constructed 
based on different model and sample criteria, but as the data contained too much variability while satisfying 
the minimum sample size criteria, most findings were insignificant (see Appendix E).  Due to the limited 
statistical power of the PLS model, emphasis is placed on the absolute measurements (ME and SD).   

5.1.2 Reliability and validity measures   
The measurements quality is analyzed by means of individual item reliabilities, convergent validity of 
individual constructs, and discriminant validity (Peng & Lai, 2012). To examine the convergent validity of 
the measurement constructs, the Cronbach Alpha (CA) and composite reliability (CR) are computed (see 
Table 5.2). Because Cronbach Alpha and average valance extracted (AVE) are sensitive to the amount of 

Demographics Results 

Role: SMT 10,8% 
Role: MMT 21,6% 
Role: DE - Author 18,9% 
Role: DE - Designer 27% 
Role: DE - Scripter 13,5% 
Role: DE - Support 8,1% 
Duration: 0-1 year 21,6% 
Duration: 1-5 year 43,2% 
Duration: 5+ year 35,1% 

UnitCL 
UnitHW 
UnitLV 
UnitHV 
UnitRD 
UnitST 

Technical support 
Customer support 

 Business unit involvement 



Master Thesis  18 
 

items in the scale, some items that cause measurement concerns are removed to improve model fit (see 
Appendix D). After model inspection, the latent variables should exceed the threshold of 0.7 to indicate 
acceptable reliability (Tavakol & Dennick, 2011).    
  Discriminant validity and item reliability are controlled for by removing items with an outer 
loading below 0.5. Items can only be removed if the construct still has a minimum of 2 items afterwards. As 
additional measure, discriminant validity is examined by the “Fornell-Larcker” criteria. This states that 
discriminant validity is achieved when the AVE threshold of 0.5 is achieved with its square root greater 
than the correlation with other constructs (Peng & Lai, 2012). Although the AVE exceeds 0.5 for all latent 
variables, some correlations are larger than the square root of the AVE (see Table 5.2).   
 

5.2 Results 
 
5.2.1 Data interpretation survey  
The reliability and validity scores of the fifteen latent variables from the conceptual model are presented 
in Table 5.2. The results show that Structural differentiation (DC-LIT5) is the only variable not exceeding 
the Cronbach Alpha threshold of 0.7 (CA=0.46), while all variables have a sufficient composite reliability 
score. All variables exceed the AVE threshold of 0.5 to ensure discriminant validity, but four values do not 
satisfy the Fornell-Larcker criteria (indicated with a (d) in Table 5.2). This slightly decreases the 
discriminant validity of Knowledge sourcing (DC-LIT1), Mass customization capability (DC-LIT3) and 
Social context (DC-LIT4). Additionally, Table 5.3 shows which correlations are significant at which level. 
The three structural models described in Appendix E differentiate their inclusion of variables based on this 
output (indicated with a (a) or (b) in Table 5.2 and 5.3), but few significant results were obtained.     
 

 

Table 5.2: Reliability and validity statistics  

 

 

 

 

 

 

 
Table 5.3: Descriptive statistics and correlation matrix 

Subsequently, the scores of the mean and standard deviation are used to interpret how each variable is 
represented by the organizational context. These scores facilitate qualitative interpretation which design 
criteria are identified, absent or questionable. First, Table 5.4 presents the objective results, using regular 
cut-off values (ME=4, SD=1). In addition, Table 5.5 presents the relative performance by calculating the 
average score of all DC-LIT and using those as cut-off values (ME=4.55, SD=0.85). For legibility reasons, 
cells are colored green (both above average), yellow (mixed results) or red (both below average) to 
distinguish results. Boxplots concerning demographic variance are presented in Appendix F.  
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Table 5.4: Results of DC-LIT identified in context – absolute cut-off values (ME=4 | SD=1) 
 
  

 

 

  
 
 

Table 5.5: Results of DC-LIT identified in context – average cut-off values (ME=4,55 | SD=0,85) 

Table 5.4 and 5.5 are used to place the quantitative data in a qualitative perspective to see how the firm 
performs on the DC-LIT. All findings related to the survey are covered by the analysis of Sections 5.2.2 - 
5.2.5 to formulate additional design criteria (DC-SUR). This includes findings from Appendix E and F. 

5.2.2 Strategy level   
As one of the few significant relations in all models from Appendix E, DC-LIT2 is positively mediating firm 
performance. It is assumed there is a positivity bias among respondents, as firm performance and DC-LIT2 
receive the highest score of all latent variables (see Table 5.3). There is a noticeable discrepancy in the 
perception of scripters however, which rate DC-LIT2 lower by almost a full point (see Appendix F, Figure 
F.1). This indicates that although there are signs of a dual focus in the organization, it is barely 
acknowledged or recognized by scripters. Communicating a paradoxical vision more clearly among 
employees can contribute to a better understanding  how short-term tasks contribute to long-term goals.  
  The ambidextrous performance is also questioned as management scores mass customization 
capabilities (DC-LIT3) significantly lower, indicating suboptimal development efficiency. Considering the 
importance of DC-LIT3 for expanding to new markets, the development process can be improved via an 
increased focus on strategic flexibility (which significantly and positively mediates DC-LIT3, see Appendix 
E). This point for improvement is confirmed by the limited utilization of external knowledge sources (DC-
LIT1), which is a relevant requirement for the success of any market exploration program. Via more 
frequent incremental process updates based on feedback from external sources, the firm can more 
dynamically and efficiently adjust to changing market demands (Andriopoulos & Lewis, 2009). 

DC-SUR1: As selection mechanism, promote a paradoxical vision to align short-term exploitation and long 
term exploration   

DC-SUR2: As learning mechanism, pursue frequent incremental process innovations via external 
knowledge sourcing to improve mass customization  

5.2.3 Operations level   
Both performance and social context (DC-LIT4) receive high scores, indicating that the environmental 
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context is experienced as supportive and performance driven. Social context is also significantly and 
positively related to contextual ambidexterity (Appendix E), indicating that social trust and support 
contextual alignment. When pursuing ambidextrous development, it is important that operational cycles 
between exploration and exploitation are synchronized. In the organizational context of EduTech, the 
connected nature of the environment is used as an effective means to align business units.   
  In contrast, structural differentiation (DC-LIT5) is not being applied, receiving the lowest score of 
all DC-LIT (see Figure 5.4). The perceived lack of separation diminishes hypothesized efficiency that 
focused exploitation and exploration strategies could have (Janssen et al., 2009; Cao et al., 2009). However, 
tensions and trade-offs between exploitation and exploration are likely to escalate when SMEs attempt to 
pursue them via two separated strategies (Voss & Voss, 2013). As shown in Figure E.4, DC-LIT5 has a 
significant negative effect on both SMT social integration and cross-functional interfaces. This also 
insinuates though that assets and resources are not stored on dedicated locations or via specific 
mechanisms. A better utilization of support systems can contribute to higher efficiencies of exploitation 
and exploration, without requiring a separation of the ambidextrous strategy.  

DC-SUR3: As communication mechanism, create a supportive and socially connected organizational 
environment to align business units horizontally 

DC-SUR4: As structural mechanism, deploy support mechanisms to improve development efficiency 
without separating ambidextrous tensions 

5.2.4 Project level   
Alignment and adaptability (DC-LIT7) receive high scores, which is in alignment with findings regarding 
DC-LIT4. Additionally, DC-LIT7 significantly mediates ambidextrous development (DC-LIT2) with a 
positive factor loading (Appendix E), demonstrating the relevance of dynamically creating alignment and 
adaptability based on the contextual needs of SaaS providers. This suggests a preference for agile decision 
making, which is confirmed by the negative (though insignificant) impact of decision risk has on DC-LIT2 
(see Appendix E). Decision risk describes a shared managerial responsibility to constantly evaluate risks 
when making strategic choices (Chandrasekaran et al., 2012), while agile principles embrace risks in favor 
of faster and more independent work cycles. Agile decision making is only recommended if developers have 
a sufficient understanding of the performance standards, which is confirmed by the positive results of 
disciplined project management (DC-LIT6).   
  Cross-functional interfaces (DC-LIT8) receive a relatively low score with high variance, resulting 
in a negative classification in Table 5.5. Although managers, authors and designers give high scores, 
scripters and support developers indicate a poor use of cross-functional teams. This suggests that their 
deployment can be improved, which is most likely related to questionable mass customization DC-LIT3. A 
consistent application of cross-functional practices and support systems can improve the efficiency of 
pursuing emergent project priorities.  

DC-SUR5: As learning mechanism, engage in agile decision making to improve independent development 
cycles  

DC-SUR6: As selection mechanism, standardize cross-functional practices to create more efficient 
development cycles  

5.2.5 Individual level   
At the individual level, there is a significant positive mediation effect from managerial orientation to 
ambidextrous development (Appendix E). This suggests that ambidextrous product development benefits 
from managers that are exposed to various knowledge inflows (DC-LIT9). Project managers are receiving 
information from SMT (Figure F.15, Appendix F), but this not to most developers, particularly scripters. 
Despite the high score of SMT social integration (DC-LIT10), further inspection shows that most 
developers (especially scripters) experience this inclusion to a lesser extent. These findings combined 
suggest that developers would benefit also from being exposed more to strategic knowledge inflows, either 
from project managers or the SMT directly.  

DC-SUR7: As communication mechanism, use top-down knowledge inflows to inform developers of 
paradoxical goals.  
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5.3 Conclusions  
 
5.3.1 Process RQ2a   
Based on how the local sample scored the survey items, the current development process reflects a majority 
of the theoretical design criteria. Participants give high scores to the environmental context and social 
integration of SMT, which causes a high perception of alignment (DC-LIT7). This approach to ambidexterity 
relates to agile principles, as emphasis is placed on iterative and independent development cycles. Decision 
risk is encouraged, though some project management practices can be implemented with more discipline 
to increase efficiency of development. (External) knowledge sources can be used to improve horizontal 
awareness, as scripters in particular do not fully recognize the ambidextrous development strategy. 
 
5.3.2 Bottlenecks RQ2b   
The quantitative data is interpreted in a qualitative way to come up with additional design criteria. Based 
on the scores of the DC-LIT in Table 5.5, seven design criteria (DC-SUR) are constructed. These design 
criteria are summarized in the ambidexterity framework of Petro et al. (2019) in Table 5.6. The absolute 
scores (Table 5.4) show that cross-functional interfaces (DC-LIT8) and knowledge inflows (DC-LIT9) are 
questioned in practice, with structural differentiation (DC-LIT5) being the only criteria that is absent. 
Recommendations emphasize promoting a clear strategy across hierarchies via the use of standardized 
knowledge inflows, cross-functional team structures and support mechanisms. 

 

 
Table 5.6: DC-SUR in the conceptual model (Petro et al., 2019) 
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6. Qualitative observation analysis 
 
After the quantitative data from the survey in Chapter 5, qualitative data is collected from the 
organizational contexts via participative observations. The researcher gathers empirical findings by 
following six business units offline and online. This methodology is elaborated in Section 6.1 and analyzes 
which DC-LIT from the conceptual model are identified. Findings are summarized as bottlenecks in Section 
6.2, which presents additional recommendations as design criteria (DC-OBS). Section 6.3 concludes with 
a summary how results relate to the research questions and ambidexterity framework of Petro et al. (2019).  
 

6.1 Methodology 
 
As research methodology for analyzing the empirical context, observations are collected by the researcher. 
Initially, business unit observations are collected to identify which DC-LIT are absent. These observations 
are then validated via three open-ended survey questions to decrease researcher bias. Finally, the 
opportunity to monitor business units online presented itself due to societal measures (see Appendix B). 
These parts of the methodology are separately elaborated in Section 6.1.  
 
6.1.1 Participative observations   
Observation qualifies as scientific inquiry if it is conducted specifically to answer a research question while 
using systematic planning and execution (Cooper & Schindler, 2014). Observations in context are a primary 
source method and a supplement for other methods. The nonverbal behavior approach is adopted to study 
indicators of interest, also known as a ‘fly on the wall’ technique. This approach allows direct observations 
without interrupting the natural dynamics of the environment. The observer is physically present and 
personally monitors what takes place, using the DC-LIT as topics of interest.   
  Six business units are followed by rotating office space each 2(+) weeks until all have been 
observed. The goal is to identify where bottlenecks are located from the perspective of the development 
employees. These observations are documented immediately by the researcher to prevent observer fatigue 
or memory bias over time. Table 6.1 summarizes these as bottlenecks in the ambidexterity framework.  

6.1.2 Validation questions   
To compare the participative observations from the researcher, employees have the option to anonymously 
communicate bottlenecks and recommendations within the subject of interest. Three open and optional 
questions are included in the survey to control which development inefficiencies are experienced. These 
bottlenecks are presented in the ambidexterity framework (see Table 6.2). This overview reduces 
researcher bias by comparing which researcher observations are also recognized by the development team. 
An overview of all the participant data being collected is provided in Appendix G. 

6.1.3 Online monitoring   
Just after the participative observations were completed, distancing measures caused employees to work 
from home (Appendix B). This triggered the launch of communication mechanism (RocketChat), which 
created the possibility to monitor business units online. An additional experiment was based on 
RocketChat, which established groupchat and (video)meeting frequencies of all six business units. The 
experiment was announced two weeks after RocketChat was implemented to reduce outliers related to the 
adoption of the new platform. Middle manager support was granted to initiate and facilitate this 
experiment.    

Groupchat data was collected for a period of two months to identify additional bottlenecks. These are 
integrated in the overview of Table 6.2 when there is no room for potential misinterpretation. Additionally, 
the CTO provided an overview of the total amount of messages and active groups at the beginning and end 
of the two months (see Appendix H). This allows identifying the communication intensity per business unit 
and the increase of cross-functional interfaces in use (see Figure H.2 and H.4).    
  The communication platform also leaves physical evidence when a videomeeting is held. This 
evidence is collected by the researcher to establish the meeting frequency per business unit and enrich the 
communication intensity. A message which employees were present is send to the researcher after each 
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meeting. In cases this message was not received on the same day, a reminder was send by the researcher 
the next day. This experiment was designed in cooperation with the middle management, promising 
anonymous data processing. Due to the administrative burden of employees and managers, the meeting 
frequency is based on a duration of  three weeks.    

Reliable meeting statistics are dependent on daily effort and memory from participants. This causes 
potential noise in the data. The researcher instructed participants how to participate by a minimum 
investment (see Appendix H). Reliable data depends heavily on experiment awareness and cooperation of 
participants. To facilitate this, a weekly message was send to all participants in which they were reminded 
of and appreciated for their participation.   

6.2 Results 
 
6.2.1 Data interpretation observations  
The offline observations from the business unit context are framed as bottlenecks in Table 6.1. To be able 
to compare business units, bottlenecks are constructed so they could potentially apply to all six units. The 
brackets indicate in which business units the bottleneck was observed. Due to practical accuracy 
limitations, the frequency of observations is not recorded. 

 

 

 

 

 
 
 

Table 6.1: Summarized project development bottlenecks – participative observations 

Table 6.2 presents the bottlenecks that were gathered via the validation questions of the survey and via 
the inspection of the physical trace from the online monitoring. This overview is presented to compare 
which bottlenecks from Table 6.1 are acknowledged by the participants. Since physical evidence is 
available, the frequency by which problems are recognized or acknowledged is included (N=X). To reduce 
noise, bottlenecks included in Table 6.2 have a threshold of  N>3 and require at least two participants as 
source. As the open-ended data is classified into more general bottlenecks, there is a potential bias as data 
had to be interpreted by the researcher.  

   

 

 

 

 

 

 

Table 6.2: Summarized project development bottlenecks – physical evidence 

The bottlenecks from Table 6.1 and 6.2 and the other findings from the observational study are used to 
conclude which theoretical design criteria (DC-LIT) are present. This analysis is summarized in Table 6.3. 
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When bottlenecks are identified via participative observations and physical evidence, the cells are colored 
red to indicate an absence of the DC-LIT. If bottlenecks are discovered in once source but not cross-
validated by the other, the cells are colored yellow to indicate a questionable presence. This analysis is 
motivated in Section 6.2.2 – 6.2.4 and results in four additional design criteria (DC-OBS).     

  

 

 

 

 

 

 

Table 6.3: Results of DC-LIT identified in context – participative observations & physical evidence 

6.2.2 Strategy level   
Physical evidence shows that the error sensitivity of the modular development ecosystem limits the 
efficiency of rework (Table 6.2). This was confirmed by business unit observations that showed that mass 
customization (DC-LIT3) of EduOnline is not fully exploited. This also affects development in other 
business units: “… the development of EduBlend contains many returning resources. Output could be reused 
more efficiently, but we currently need to rework a lot of steps” (Appendix G, SMT4). Intuitive platform 
modularity becomes more important because of exploration program ST. External knowledge sources (DC-
LIT1) are utilized in the exploration strategy to develop frameworks that make rework more efficient. 
These external sources are not present in business units that focus on exploiting old segments. This 
potentially disables future rework, causing uncertainty whether development is completely ambidextrous 
(DC-LIT2).    

DC-OBS1: As structural mechanism, provide an intuitive development ecosystem to exploit rework and 
modular frameworks  

6.2.2 Operations level   
The inefficient resource integration mechanism causes complex development operations when developers 
hand over content to other units (Appendix G, SMT4, MMT3). Errors that occur during these role transitions 
require IT support, creating a dependency that decreases the overall efficiency. “…the workflow could be 
improved by defining the roles of developers better and automating repetitive actions.” (Appendix G, DES5). 
To prevent such errors during role transitions, peers align work by a social structure to manage 
performance (DC-LIT4). Development could be made less dependent on social support during role 
transitions by structuring business units differently (DC-LIT5). By adopting a multi-disciplinary approach, 
business units have more complementary human capital that makes it easier to define clear roles during 
development. 

DC-OBS2: As selection mechanism, structure business units based on clear and complementing functional 
roles  

6.2.3 Project level   
Knowledge and development assets are not effectively stored across business units. This is caused by 
miscommunication and unstructured documentation, creating gaps between business units (DC-LIT7) 
“…there is little awareness between business units, overlapping content development for EduOnline, EduBlend 
and Hardware is not overviewed clearly.” (Appendix G, DED6). Although support mechanisms such as 
ClickUp are adopted across development, business units use them in different ways. This creates process 
complexity and undermines disciplined project management (DC-LIT6). Poor documentation increases 
this issue, especially when modifications are not communicated clearly (MMT2).   
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  The RocketChat platform solves this issue partly, as knowledge brokering via messages provides 
documentation for involved developers. Twenty new chatgroups were established in two months 
(Appendix H), suggesting that this improved communication and documentation of cross-functional 
projects (DC-LIT8). Although this decreases miscommunications, independent navigation in the database 
is still not possible. This limits task independency during development, making it less efficient.  

DC-OBS3: As learning mechanism, enable structural documentation during development to increase task 
independency and process transparency 

6.2.4 Individual level   
The knowledge inflows (DC-LIT9) have changed significantly since the distancing measures kicked in 
(Appendix B). Business units used to have frequent small sized meetings that led to distractive 
environments and occasional information overflow (Figure 6.1). Based on the communication statistics 
from Appendix H (Figure H.4), team meetings are now the major source of information in most business 
units. Significantly less meetings are initiated between developers, particularly when they involve different 
business units. Business units managers are horizontally aligned by an interface with the CDO (DC-INT10), 
but developers do not have such central knowledge inflow. This risks causing a lack of cross-functional 
awareness, which harms the effectiveness of exploration efforts. 

DC-OBS4: As communication mechanism, facilitate cross-functional awareness by centralized knowledge 
inflows 

6.3 Conclusions 
 
6.3.1 Process RQ2a  
The resource integration mechanism is complex and not fully supportive of the ambidextrous strategy (DC-
LIT2). This causes poor mass customization (DC-LIT3), while agile development strives to develop 
features quickly as market needs are dynamic. Table 6.3 shows that knowledge inflows can be utilized 
better (DC-LIT1, DC-LIT9) to improve development efficiency and disciplined project management (DC-
LIT6). The structural use of documentation and cross-functional interfaces (DC-LIT8) is recommended to 
empower agile teams via decentralized development sprints. Cross-functional awareness which content is 
being developed is currently lacking. The agile product and sprint backlog are not utilized structurally. 

6.3.2 Bottlenecks RQ2b   
The validation questions show that developers associate development inefficiencies to process complexity. 
This is caused by the inefficient resource integration mechanism, unclear development roles and absent 
documentation (Table 6.2). The structural separation of business units (DC-LIT5) causes contextual 
alignment (DC-LIT7) to be dependent on social structures (DC-LIT4). Four design criteria (DC-OBS) are 
recommended to solve these bottlenecks. Table 6.4 places these into the ambidexterity framework.  
 

 
 

 

 

 

 

 

Table 6.4: DC-OBS in the conceptual model (Petro et al., 2019) 
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7. Qualitative Interview Analysis 
 
In this chapter, in-depth interviews are performed with management to triangulate earlier observations. 
These interviews are coded by deductive and inductive reasoning to identify bottlenecks in the rich 
qualitative data. The interview methodology is elaborated in Section 7.1. The main findings resulting from 
the analysis of the interviews are presented as design criteria (DC-INT) in Section 7.2. Section 7.3 
concludes how these findings relate to the research questions from Chapter 3.  
 

7.1 Methodology 
 
7.1.1 Data collection   
Two rounds of interviews are performed to gather rich qualitative data from the organizational context. To 
prevent human error, the interviews are recorded and transcribed. To dive deeper into the concepts and 
meaning of participant responses, interviews have a semi-structured approach that allows the researcher 
to adjust the order of  questions based on the flow of the answers (Cooper & Schindler, 2014). An interview 
guideline is constructed (Appendix I) to make sure all subjects are covered. The questions from the 
interview guideline use theoretical design criteria as first-order construct to justify their inclusion. This 
ensures that the most relevant theories are triangulated by the interviewee responses. Some follow-up 
questions are included to go deeper into the answer structures. These questions aim to reveal new theories, 
which are added into the interview guideline as open codes after the data analysis is completed.  

The guideline is handed out two days before the interview is conducted to inform managers about the 
general contents in advance. In the first round, three individual interviews are performed with senior 
managers. The goal is to analyze the importance of the theoretical design criteria (DC-LIT) from a strategic 
perspective. The second round includes six interviews with middle management. Since product 
development is operated by six business units, most DC-LIT are also investigated from an operational 
perspective. The interview rounds are performed subsequently to first identify which DC-LIT are 
important on the strategic level. The second round confirms which of these criteria are reflected on the 
operation and project levels. Additionally, the general development process is derived via questions/ 
sketches from Appendix I (Figure I.1). After performing all interviews, this result is refined with the CDO. 

7.1.2 Data reporting and analysis   
The interviews are performed in the native language of the participants (Dutch). Responses are then 
transcribed by a narrative analysis to capture the answer structures. A template approach is used to 
conceptualize empirical data. Useful quotes are translated (English) and placed in the coding protocol (see 
Appendix J). The DC-LIT serve as first-order constructs for coding the data and strengthening their 
theoretical concepts. Once the data is structured via the DC-LIT, second-order constructs are used to 
further categorize the data into aggregated dimensions. By coding the data, information is compressed and 
structured into a manageable amount that relates to theory (Blumberg et al., 2014).   
  Additionally, inductive reasoning allows the researcher to develop new codes after the data is 
collected (Van Aken et al., 2012). This approach entails pattern matching logic to compare similarities and 
differences to develop new conceptual schemes after the data was transcribed. The open coding is done 
iteratively to adapt, review and refine the structuring of codes. Newly discovered patterns are developed 
until a point of saturation is reached. This resulted in six additional codes (DC-INT) in the coding protocol 
that were not covered specifically by the closed DC-LIT codes (Appendix J). The new theories are used in 
the analysis of Section 7.2. Six additional design criteria are presented (DC-INT).  

All responses are handled with care and confidentiality, as they may contain sensitive data. Quotes from 
the three participating senior managers are grouped under SMT in Appendix J so they can be distinguished 
from middle management responses. The business unit interviews each engage two middle managers to 
facilitate a discussion for receiving richer qualitative data. The business unit quotes are coded as Unit[X], 
but do not distinguish which manager from the business unit was responsible for which quote.   
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7.2 Results 
 
7.2.1 Data interpretation interviews   
The qualitative data from the coding protocol is summarized via bottlenecks in Table 7.1. As can be seen, 
room for improvement is acknowledged in each ambidextrous level and dimension. The severity and 
frequency of these bottlenecks across development determines which DC-LIT are concluded as present, 
absent or questionable. The frequency and severity is based on the quotes in the coding protocol (Appendix 
J). This analysis is summarized in Table 7.2. Red cells indicate that an urgent bottleneck is identified, green 
cells conclude that the mechanism(s) is present. Yellow cells indicate that the data suggests mixed results. 

 

Table 7.1: Summarized project development bottlenecks – in-depth interviews (see Appendix J) 

Table 7.2 shows how the development process performs on the DC-LIT. Additionally, the data enabled 
deriving the general development process, which was further improved via the firm supervisor (see 
Section 7.3.1). The evaluation of the DC-INT analysis is based on all interview data. The conclusions are 
presented in Sections 7.2.2 – 7.2.4, which leads to six additional design criteria (DC-INT, Table 7.3).  

 

Table 7.2 Results of DC-LIT identified in context – in-depth interviews 

7.2.2 Strategy level   
A paradoxical vision is explicitly established to communicate short-term and long-term goals by a 
sustainable and complementary development strategy (DC-LIT2). Clear and consistent goals are 
communicated across hierarchies, in which senior managers play a role as lead users. “…We try to win two 
games at a time. One remains to serve our current niche market, in which we want to grow complete by 
deploying an integral value chain (EduBlend)…. The other goal is to diversify our target market by covering a 
broader technology curriculum (ST).” (Appendix J, CDO4). This strategy is understood, though not applicable 
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to all business units (yet) (Table 7.2). Cognitive frames help managers to balance exploitation and 
exploration to design synergies. The suboptimal resource integration mechanism does decrease the ability 
to exploit routine development (DC-LIT3). The exploitation strategy therefore pursues enhanced process 
innovation, where the exploration strategy is associates to product innovation.   
  While the SaaS provider engages in internal exploitation to create a more efficient development 
process, managers utilize the client portfolio to explore new market segments. External knowledge sources 
(DC-LIT1) are not utilized extensively for the maintenance of old products (CDO3). However, they are 
deemed necessary for identifying technology spillovers by the ST program. “The first topics (of ST) are 
selected based on overlap with our current content, varying between 50-90%. We filter on reusabile content 
to enlarge our footprint effectively” (ST11). The direction of the exploration program is influenced by the 
amount of exploitation opportunities to reuse content. Considering that existing clients are potentially 
interested in ST, spillover opportunities could be filtered by dynamically managing the customer portfolio. 
This would identify which technology solutions create value for larger client segments, but a limited amount 
of launching customers is used instead (ST2). 

DC-INT1: As communication mechanism, use senior managers as lead users to promote and clarify a 
paradoxical vision  

DC-INT2: As selection mechanism, engage in dynamic portfolio management to identify spillover 
opportunities  

7.2.3 Operations level   
Due to the small size of the SaaS provider, developers work on specialized products. “Hardware 
manufacturing and book production is outsourced via external partners, we can't be specialist in everything.” 
(CEO3). In an attempt to exploit vertical specializations, business units are structurally differentiated based 
on product requirements (DC-LIT5). This causes developers to work on multiple projects, but mostly 
within the same functional role. This causes operational cycles to be less flexible when employees are 
unavailable, particularly when IT support is seemingly needed. This creates individual dependency that 
could be prevented by making employees switch more frequently between creative (unfamiliar) and 
disciplined roles. Occasionally placing developers in creative roles enriches their skillset over time while 
the vertical specialization of the firm remains the same.   
  The firm does leverage passion among the workforce by embracing program discussions as an on-
going operation. This also helps managers to quickly recognize and horizontally communicate performance 
updates to other managers (DC-lit10). “Weekly meetings with the development management team 
synchronizes the ambitions of the business units and the operational cycles between them” (CL34). These 
ongoing dynamics create a supportive organizational context in which performance is managed by clear 
program expectations (DC-LIT4). Customers could also be engaged in a similar way to stretch product 
boundaries and create support for new programs. By alternating between tight and loose coupling, 
customers can be engaged more structurally during knowledge brokering practices. Beyond managers 
receiving more frequent knowledge inflows (DC-LIT9), gaps between customer needs and product value 
decrease. 

DC-INT3: As selection mechanism, give employees creative and disciplined roles to enrich their expertise 
within the vertical specialization of the firm 

DC-INT4: As learning mechanism, broker for knowledge by alternating between tight and loose customer 
coupling  

7.2.4 Project level   
The modular development process enables development cycles to be short and manageable, having a 
duration between 2-3 weeks. This causes employees to interact in temporal interfaces to work on projects 
(DC-LIT8). “Being process oriented has a certain power because it allows working above and beyond separate 
functions. Multi-disciplinary teams are created organically depending on the topic” (CEO46). Though this 
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enables exploring new synergies between employees or projects, operational cycles become more complex 
to manage. This causes project planning to be flexible, which is emphasized by the low priority of 
documentation. “We don’t do too many documentation because we want to prevent an overly specified 
planning. This limits autonomous thinking.”(CTO24). Though a ‘just-in-time’ approach decreases 
administrative burdens, creativity cannot be monitored or constrained effectively. Such control can be 
increased by balancing exploration and exploitation components of intellectual capital. This enables the 
firm to create more reliable product roadmaps while maintaining their use of emergent project teams.  
  Agile decision making requires less data for employees to make decisions. This results in shorter 
and more decentralized development cycles at the firm. This causes business units to exploit uniform 
support systems in variable ways (DC-LIT6). Together with the absence of disciplined documentation or 
constraining development templates, development cycles are hard to align (DC-LIT7) and information is 
not always received. “The speed with which decisions are made tends to undermine documentation and the 
consequent obeyance of procedures….”(ST21). To make sure that development progress is clearly 
communicated to subsequent developers, common resources have to be shared efficiently. An easily 
searchable repository provides such structure, but is dependent on a disciplined adoption. This enables 
business units to ‘speak the same language’, which is currently lacking. “…Dated navigation options and 
lacking documentation procedures hampers awareness where past resources are located.”(HV47). An 
effective ‘knowledge management system’ improves the ability to create synergies between project teams. 

DC-INT5: As selection mechanism, enable ambidextrous synergies between human, social and 
organizational capital to have more control over emergent project teams 

DC-INT6: As structural mechanism, standardize the use of support systems for efficient resource 
integration between business units  
 

7.3 Conclusions 
 
7.3.1 Process RQ2a  
The interview data provides rich qualitative data that enabled the construction of the general product 
development process (see Figure 7.1). This model shows that the business need (step 1) and product 
backlog (step 2) are closely related and determine how business units are structurally separated. The 
selection of items on the sprint backlog is not being standardized however. By not including the 
development perspective structurally, a large degree of flexibility is required to adjust to unforeseen issues. 
The user stories are being established with development teams (step 4), after which development is 
separated via three developing three products simultaneously. These processes each focus on developing 
one product, but they also contain reusable assets for the other products. This separation causes sprints to 
be less efficient (step 5) when spillovers are recognized during resource integration in the LCMS.   
  Additionally, modules need to complement each other as the three products combined create one 
integrative (core) solution. As the current LCMS requires development to be separated before integrating 
resources with each other, developers need to invest more effort to align cycles that involve reusable 
content. This alignment and recognition is largely dependent on social structures. Agile development 
suggests organization-wide product demonstrations (step 6) to create such cross-functional awareness. 
The firm organizes individual quality checks instead before content is launched on the platform.   
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Figure 7.1: Development process derived from MMT interviews and CDO feedback 
 

7.3.2 Bottlenecks RQ2b  
Based on the interviews data, several bottlenecks were identified in all four ambidexterity levels and 
dimensions. These bottlenecks are presented in Table 7.1 and are used to conclude whether DC-LIT are 
present, absent or questioned in the empirical context (Table 7.2). To arrive at these conclusions, the 
interview data is coded by using the DC-LIT as deductive codes, while adding six open codes by inductive 
reasoning (Appendix J). The findings are summarized as six additional design criteria (DC-INT). Table 7.3 
shows how these design criteria relate to the ambidexterity framework of Petro et al. (2019).    
  The main bottlenecks that were discovered are related to the complex resource integration 
mechanism that decreases the efficiency of development (DC-LIT3). The LCMS does not provide an 
effective overview of simultaneous development processes (DC-LIT7). This impacts the ability of business 
unit managers to acquire and provide overview of development (DC-LIT6). This in turn increases the need 
for social knowledge inflows (DC-LIT9), which becomes a requirement as documentation in lacking in most 
cases. 

  

Table 7.3: DC-INT in the conceptual model (Petro et al., 2019) 
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8. Design process 
 
The design process from Van Aken et al. (2012) is presented in this chapter, which concludes with the 
solution tool to answer RQ3. The five steps of the methodology are elaborated in Section 8.1. All the design 
criteria from literature and the empirical research instruments are synthesized into a final selection (DC-
FINAL), which is evaluated by a focus group. The results are presented in Section 8.2, which concludes 
with integrating the validated DC-FINAL into the tool design. Final remarks how these final design criteria 
relate to the conceptual model are presented in Section 8.3. 
 

8.1 Methodology  
 
8.1.1 Problem analysis  
As presented in Section 3.5, the design process from van Aken et al. (2012) is adopted for creating a solution 
design based on theoretical and practical criteria. The first step is the problem analysis, which is initially 
performed in Chapter 2.1.2 and elaborated by the problem mess in Figure 2.1. This motivates the problem 
statement that is adopted for this master thesis. Additionally, ambidextrous bottlenecks from the empirical 
context are collected from the lens of technology and innovation management. Bottlenecks were collected 
via a survey (Chapter 5), observational study (Chapter 6) and interview methodology (Chapter 7). 
 
8.1.2 Developing specifications  
The second step in the design process describes how design criteria for the solution design are derived. As 
recommended by Van Aken et al. (2012), these requirements arise from theoretical and empirical research. 
The theoretical analysis is performed in Chapter 4 by means of a literature review. This yields ten design 
criteria (DC-LIT) that are placed in the conceptual model. This framework is used to analyze how the 
development process performs in the empirical context. Results are derived from multiple instruments, 
which are presented as design criteria (DC-SUR, DC-OBS and DC-INT).    
  First, a structural model of the DC-LIT is constructed in Chapter 5 for the survey instrument. The 
quantitative analysis gives absolute scores to the DC-LIT. This results into seven design criteria (DC-SUR) 
by a qualitative interpretation of the correlating scores. In Chapter 6, an observational study is conducted 
to identify which DC-LIT are present in each business units of the firm. These observations yield four design 
criteria (DC-OBS). Finally, the DC-LIT are researched via individual in-depth interviews with senior and 
middle management. This rich qualitative interview data contributes to six additional design criteria (DC-
INT). In the synthesis step, all design criteria are triangulated to increase their internal reliability. This 
results to a more manageable set of DC-FINAL that are can be sketched as features for the solution design. 

8.1.3 Synthesis 
By triangulating all design criteria with help of the ambidexterity framework, the development process is 
evaluated (Heuveln, 2000). Table 8.3 shows how the firm scores on each DC-LIT. This analysis indicates 
which levels and dimensions are most important for the solution design to address. Based on the 
underperforming areas, seven final requirements are constructed for their specific integration in the 
solution design. Each feature is motivated by additional theory and results from the empirical research. Due 
to overlap between requirements or the disability to integrate them in the final tool, some criteria are 
filtered or combined. This leads to a reduced selection, which is placed in the framework in Section 8.3. 
  The synthesis starts with a sketching phase to explore alternative solutions. Figure 7.2 (Chapter 
7.3.1) is used as baseline to sketch alternative processes (see Figure 8.7). The results are outlined as DC-
FINAL, which are evaluated by the focus group in Section 8.1.4. After it is concluded which final criteria 
are most important, they are detailed as functional requirements for the solution design in Section 8.1.5.  
 
8.1.4 Focus group evaluation  
In this step, the final design criteria are evaluated by a focus group.  Focus groups give qualitative data from 
a homogeneous sample of participants, which is useful for validation or co-creation purposes (Cooper & 
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Schindler, 2014). The focus group is often used after other research methods to help interpret and develop 
recommendations for later action or study. Typically, the goal is to find a range of opinions within the group 
(Krueger & Casey, 2014). There are three points in the development of a program policy where focus groups 
can be helpful: (1) To gain understanding about the problem, (2) to pilot-test the prototype created by the 
design expert, or (3) to evaluate the implementation of the program.    
  In this study, the goal is to understand how bottlenecks from different business unit relate to each 
other (1). Additionally, the outlined DC-FINAL from Section 8.2.1 are sought to validate. By having a 
focused discussion about the criteria, practical tool features can be detailed. To ensure a reliable 
interpretation of the discussions, the focus group was audio-recorded and transcribed afterwards 
(Appendix M). 

The sample of the focus group has a multiple-category design. Participants are homogeneous in their role 
as business unit manager, but each manager belongs to different group(s) (=business units). The suggested 
sample size is between 5-12 participants, which is narrowed down to four due to practical and societal 
limitations. a focus group with four business unit managers could be performed in context. Altogether, 
these participants cover the six development units. This is a good amount since all participants have 
knowledge about the topic and can have a discussion based on their personal experiences with the topic of 
interest (Krueger & Casey, 2014). The questioning route is constructed via the steps recommended by 
Krueger & Casey (2014):  

• 1. Brainstorm    
The final design criteria are used as input. Visual tools are explored to show the links between the 
criteria and the concept of ambidexterity 

• 2. Sequence questions  
Features are first evaluated separately per business unit. Subsequently, their associated bottlenecks 
and causes are discussed. Finally, the agile development framework is elaborated. 

• 3. Phrase questions  
To make the participants more confident in their unique perception of the problems, the final criteria 
refer back to interview data collected from the same participants. 

• 4. Estimate time  
Based on the priority and degree of recognition of the bottlenecks, time is allocated to each topic. To 
not disrupt fruitful discussions, some initial questions were removed from the selection. 

• 5. Get feedback  
After the question route was established, feedback is received from a business unit manager that was 
not able to join the focus group because of practical limitations.  

• 6. Revise questions  
Some questions were revised based on the feedback. Additional brainstorm sheets were added to 
facilitate independent thinking of participants. 

• 7. Test questions  
The focus group was tested with a process engineer from R&D who is familiar with the problem subject. 
Based on this pilot, time-estimates were adjusted. 

Based on these steps, a questioning route is established (Appendix K). Important to note is that the quality 
of the discussions is more important than the quantity of the questions. Participants were reached via 
RocketChat to share a rough agenda of the subjects in advance. During the testing of the questions, it was 
decided to add complementary handouts. To facilitate open-ended discussions and avoid using a 
presentation slideshow, these handouts were used to put the questions in context. The handouts can be 
found in Appendix L and are also used by the researcher  to summarize data during the focus group.   
  The focus group was performed in Dutch to allow participants to express themselves better. The 
transcription is therefore also in Dutch. Findings are translated in English by a narrative approach that was 
also adopted for the interviews. These quotes can be retrieved in Appendix M, which structures the data 
via a coding protocol based on the location of the DC-FINAL in the ambidexterity framework.  

8.1.5 Tool design  
The solution tool is finalized in the last step of the design process. In the context of this master thesis, all 
steps and actions undertaken motivate constructing a tool for ambidextrous resource integration. After a 
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general process model of this solution design is constructed, the DC-FINAL are detailed. The focus group is 
performed before the detailing step to receive feedback loop before the design step. The process model and 
interactive demonstration are refined alternatively via this feedback.    
  The design of this tool is presented in Section 8.2.5. A weblink how the tool interacts is presented 
in Appendix N. Since the tool could be decomposed into a hierarchical menu and has a functional 
description of the system via the DC-FINAL, the Mockup-driven Fast-prototyping methodology (MODFM) 
is used as guideline to design the tool (Zhang et al., 2003). This methodology is presented in Figure 8.1, 
from which the first four steps are already performed by constructing the DC-FINAL. To determine the 
potential value of each feature in step 7, three validation interviews are performed in Chapter 9.  

 
Figure 8.1: MODFM methodology derived from Zhang et al. (2003) 

8.2 Results 
 
This section presents the results from the design process from Van Aken et al. (2012). The results of the 
first two steps are presented in earlier chapters. In Section 8.2.1, the DC-LIT bottlenecks from Chapters 
5 - 7 are triangulated to perform a concluding analysis. Subsequently, all design criteria are synthesized to 
construct the final design criteria (DC-FINAL). In Section 8.2.2, these DC-FINAL are evaluated by a focus 
group. The most relevant DC-FINAL are integrated in the solution tool in Section 8.2.3. 

8.2.1 Synthesis   
By deriving bottlenecks via three different empirical research instruments, the conclusions of the ten DC-
LIT are triangulated. Table 8.1 triangulates the results of the survey (Ch5), observations (Ch6) and 
interviews (Ch7) to improve the internal reliability of the analysis. To provide a transparent overview of 
the results from the previous instruments, a ‘+’ is used to indicate when a criteria was present in the 
development process. Similarly, a ‘/’ was used when mixed results were observed and a ‘-‘  is placed to 
indicate absence. Each DC-LIT has three scores, the triangulated conclusions are indicated by using the 
same color scheme as in the earlier chapters (green is present, red is absent, yellow is mixed result). 
  Conclusions are derived based on the direct method of agreement (Van Heuveln, 2000). When a 
DC-LIT is identified as present (+) by one or more of the empirical instruments without any of the 
instruments showing an absent score (-), the overall conclusion is positive (green, see DC-LIT2). Similarly, 
if one or more of the instruments concludes a DC-LIT is absent (-) without receiving a positive score (+), 
the overall conclusion is negative (red, see DC-LIT3). Finally, if a DC-LIT has three mixed scores (/) or 
contains a present and absent score, the overall evaluation is a mixed conclusion (yellow, see DC-LIT4).  

 

 
 
 
 
 
 
 
 
 

Table 8.1: Results of DC-LIT identified in context – triangulated conclusions 
 
Based on the design criteria that are derived from theory (DC-LIT) and practice (DC-SUR, DC-OBS, DC-
INT), a final set of design criteria is explored (DC-FINAL). Based on the empirical design criteria and the 
bottlenecks presented in Table 8.1, an iterative synthesis leads to the recommendation of seven final 
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criteria. These criteria target underperforming DC-LIT by proximity in the ambidexterity framework. The 
synthesis is visualized in Figure 8.2, which shows how each design criteria relates to the DC-FINAL. 
  To discover the applicability and ease of integration of these criteria for the solution tool design, 
boundary conditions are explored via the general development process from Figure 7.2. Features are 
iterated until a minimum of two modifications is needed to create an operational context for the DC-FINAL 
(see Figure 8.7, Section 8.3). Each design criteria is nested in one of the ambidextrous levels (Figure 8.2 
uses the same color codes as the conceptual framework) and motivated in the following subsections. The 
detailing of these criteria is performed after the focus group has evaluated the DC-FINAL.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 8.2: Synthesis of design criteria from theory (DC-LIT) and practice (DC-SUR, DC-OBS, DC-INT)  

Strategy level   
Due to the changing business landscape, EduTech needs to continually develop and adapt to dynamic 
customer needs in order to create a sustainable development strategy (Matthews et al., 2015). The success 
of exploration programs is dependent on how accurate latent customer needs are addressed (DC-SUR1). 
External knowledge sources (DC-LIT1) are not structurally utilized in the development process however. 
This decreases the effectiveness of the market exploration strategy (Voss & Voss, 2013), as program 
requirements are harder to establish (DC-LIT2). Bednarek et al. (2016) describe managing the client 
portfolio to improve insight which products can unlock commercial potential (DC-INT2). By segmenting 
the client portfolio according to knowledge value, customer interactions can be standardized to exploit 
knowledge brokering potential. Such process innovation establishes a customer knowledge inflow that can 
be codified over time to increase efficiency (Matthews et al., 2015).   
  The internal resource integration mechanism does not enable efficient mass customization (DC-
LIT3). The LCMS was designed before EduBlend and program ST were added to the product portfolio. This 
causes resource integration in the current development process to be complex, inefficient and error-
sensitive (DC-OBS1). Operational cycles require custom rework, which could be standardized via modular 
frameworks. By integrating these incremental process optimizations in the LCMS, the dependency on IT 
decreases during resource integration (DC-SUR2, DC-SUR4). These frameworks improve process 
transparency as reusable assets can be exploited with a higher efficiency and reliability. 

DC-FINAL1: As learning mechanism, structure sales interactions based on knowledge brokering value to 
enrich the product backlog  
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DC-FINAL2: As structural mechanism, increase the efficiency of development rework via modular 
frameworks  

Operations level   
Business units are structurally separated based on whether they develop Hardware, EduOnline or 
EduBlend modules (DC-LIT5). Exploitation inefficiencies arise when overlapping content is being 
developed by a decentralized approach. The lack of fully complementing roles decreases process 
transparency (DC-OBS2), which impacts performance and emphasizes social mechanisms to align 
operational cycles (DC-LIT4). The current support system (ClickUp) is too complex to effectively recognize 
ambidextrous synergies (DC-SUR4). An overview of shared milestones and priorities is recommended to 
improve the cognitive aspects of project alignment for project managers (Turner et al., 2015). Horizontal 
awareness contributes to developers being able to switch more effectively between creative and 
disciplined roles (DC-INT3). Frequent switching and partitioning of tasks causes the alignment of 
operational cycles to be more effective (Kortmann et al., 2014).   
  Additionally, developers have little knowledge how modules are received by the market (DC-
LIT1). Since developers are unfamiliar with customer requirements and no information is being received, 
there is too little data to perform effective agile cycles (DC-SUR5). To improve the quality of exploration 
program ST, customer knowledge received from sales needs to be utilized by developers. As external 
knowledge brokering practices are not standardized yet (DC-INT4), the feedback loops between sales and 
development need to be shorter. This enables a learning effect that enables an improved recognition which 
frameworks to explore in order to exploit the development of modules. 

DC-FINAL3: As communication mechanism, provide business units with an organizational overview of 
shared milestones and priorities  

DC-FINAL4: As communication mechanism, structurally communicate customer feedback to developers to 
improve the effectiveness of projects  

Project level   
Due to a fixed yearly deadline, managers need to be in control when determining the content selection of 
new programs (DC-LIT6). Since there is a high variability between topics, non-routine development is hard 
to schedule accurately. Unreliable lead times are regularly revised, disrupting the alignment between 
business units (DC-LIT7). An ambidextrous orientation of managers improves the recognition of spillover 
synergies between routine and non-routine work (Mom et al., 2009). This occasionally leads to cancelled 
projects, which can be prevented by selecting less projects with larger spillover opportunities. Cross-
functional practices within resource integration (DC-SUR6) contribute to communicating and recognizing 
spillover opportunities in time. To include the sales perspective more, it is recommended to embed nearby 
market segments in the development roadmap. This facilitates recognizing synergies between market 
exploration and product exploitation (Voss & Voss, 2013). Connecting sales feedback in this roadmap 
provides developers with early recognition which items have a priority for multiple market segments. 
Additionally, sales can address knowledge gaps more directly by customer interactions.   
  Designers, authors and scripters work together in emergent teams to develop and complete 
modules (DC-LIT8). Due to a lack of disciplined rules how to utilize crucial support systems (DC-LIT6), 
business units each adopt a different logic how to store assets. Additionally, there is little documentation 
that helps accessing reusable resources, which escalates when quick decisions are made without structure 
(DC-SUR5). An accessible and uniform location of priority items, component assets, feedback requests and 
completed modules is required to fully exploit mass customization (DC-LIT3). Particularly between 
business units, a standardized location of assets (DC-INT6) contributes to cross-pollination as navigation 
efforts are reduced. 

DC-FINAL5: As selection mechanism, establish exploration programs for nearby market segments to 
recognize technology spillover opportunities and knowledge gaps  

DC-FINAL6: As selection mechanism, standardize the knowledge structure to facilitate independent sprints 
and efficiently exploit mass customization 
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Individual level   
Documentation is neglected as it is perceived as an administrative burden. The absence of documentation 
causes decisions to be unknowingly revised or disobeyed, which creates process complexity by a lack of 
transparency. However, when documentation is integrated directly in the resource integration mechanism, 
effective navigation facilitates knowledge brokering between disciplined and creative roles (DC-INT3). A 
consistent application of documentation is prioritized over the standardized use of documentation, as it is 
important to establish a centralized and accessible knowledge source for different functional roles (DC-
OBS4). By providing a bridge, nested documentation can facilitate synergies between human, social and 
organizational capital (DC-INT5). An effectively approach to share information (DC-LIT9) becomes more 
important when development priority shifts towards a diversified target market. For effective use of 
documentation, top-down inflows need to provide a reference point for paradoxical goals (DC-LIT10). 

DC-FINAL7: As learning mechanism, integrate documentation options within the resource integration 
mechanism to facilitate efficient knowledge brokering  

8.2.2 Focus group    
The conclusions drawn from the focus group are presented in this section. The focus group presents the 
final design criteria through a focused discussion to validate their relevance and detail their descriptions 
(Table 8.2). Additionally, the six agile steps from Noreika and Gudas (2019) are discussed to identify which 
steps could better utilize exploitation, exploration or ambidexterity (Table 8.3). As explained in Section 
8.1.4, handouts are distributed to the participants (Appendix L).  

Participants rate each DC-FINAL on a scale of 1-3 to indicate their priority. A score of ‘0’ is used if perceived 
irrelevant. Table 8.2 shows the average score per final design criteria and per business unit to compare 
results. It is identified that DC-FINAL4 has significantly less value compared to the other design criteria. 
Discussions in the focus group clarify that design criteria are intertwined with each other. Two groups are 
identified to elaborate the findings: DC-FINAL(1)(4)(6)(7) and DC-FINAL(2)(3)(5). Quotes from the 
coding protocol of Appendix M are used to motivate conclusions from the researcher. 

Table 8.2: Focus group results of DC-FINAL (X > 2 is orange, 1,5 < X ≤ 2 is light, X ≤ 1,5 is white) 

DC-FINAL (1), (4), (6) and (7) are manifested in the behavior and knowledge dimensions. DC-FINAL1 has 
a high priority in each business unit. This is caused by the lack of consumer data from the new market 
segments (LV3, HW2). Knowledge sources are either missing or underutilized to accurately satisfy 
customer needs (RD1, HW1, LV2). DC-FINAL4 receives the lowest score, as customer knowledge can be 
received by a just-in-time planning (CL9, HW5). Since this is an acceptable standard according to the 
participants, DC-FINAL4 is not integrated in the solution design. It is commented that the use of clear 
milestones and priority indications across units is currently lacking (CL10, HW6). This could improve the 
organizational knowledge structure, which is targeted by DC-FINAL6. Limited navigation options make it 
hard to find resources (CL15, HW10). Advanced navigation options to filter and search for content are 
desired to exploit resources more efficient (RD9, HW11). This in turn is related to DC-FINAL7, as lacking 
documentation makes navigating the knowledge base more complex. This decreases alignment between 
EduBlend and EduOnline, while concise documentation can facilitate independent sprints (HW14, CL19).  

Final design criteria 
UnitLV 
(n=1) 

UnitHV 
(n=2) 

UnitHW 
(n=2) 

UnitCL 
(n=1) 

UnitST 
(n=2) 

UnitRD 
(n=1) Average /score Average /unit 

Customer knowledge inflow (1) 3 2 2,5 2 2 2 2,22 2,25 
Modular development frameworks (2) 3 3 2,5 3 3 0 2,56 2,42 
Operational alignment (3) 3 2 2,5 3 1 1 2 2,08 
Strategic performance feedback (4)  1 1,5 1,5 1 1 2 1,33 1,33 
Spillover programs (5) 3 1,5 1,5 1 1,5 3 1,78 1,92 
Knowledge structure (6) 1 2 2 3 3 1 2,11 2 
Embedded documentation (7) 1 1,5 2 3 3 1 2 1,92 

           
Average score per unit: 2,14 1,93 2,07 2,29 2,07 1,43   

Average score development:       2 1,99 
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DC-FINAL (2), (3), and (5) relate to the process and technology dimensions. Participants directly connect 
these features to a redesign of the LCMS. The high score of DC-FINAL2 illustrates the inefficient resource 
integration. A redesign should enable the firm to scale up its content production efficiently (CL6, RD4). The 
technical interface requires a lot of effort from developers, which has not been updated to accommodate 
the development of EduBlend. A more user-friendly interface is recognized as efficiency opportunity to 
unite content production (LV4). The need for more process transparency is confirmed by DC-FINAL3. 
Recent efforts intent to unite the development of EduBlend, EduOnline and Hardware, but alignment 
between the business units is undermined by the variable use of ClickUp labels. These labels indicate in 
what development stage modules are, but their differentiating adoptions cause more complexity (CL11, 
LV5, CL14). This complexity prevents establishing or sharing long-term program roadmaps with employees 
(CL17). DC-FINAL5 therefore receives a moderate score from participants as explorative feature to identify 
spillover opportunities in nearby market segments. The risk of making overview more complex outways 
the short-term benefits, so this option should be optional to use when deemed relevant (RD13).    

After the DC-FINAL are evaluated, the solution sheet (Appendix L) identifies the ambidextrous preferences 
for each agile development stage. The results are presented in Table 8.3 and are structured by product. 
Each participant represents one product group. The results are used to detail the ambidextrous orientation 
of each DC-FINAL based on where the feature is integrated into the solution tool. 

   EduOnline (LV+HV) Hardware EduBlend (CL+ST) R&D 
Agile development stage Exploit Explore Exploit Explore Exploit Explore Exploit Explore 
1. Business need x x x     x x x 
2. Product backlog x x   x x     x 
3. Sprint backlog x x   x x   x x 
4. User stories   x   x x x x x 
5. Development sprints x   x   x   x x 
6. Demonstration x   x x x   x x 

Table 8.3: Agile development orientation – conclusions and overlapping results 

Where preferences in the earlier stages are different for each product group, results indicate there is 
overlap in the later stages of development. All groups prioritize improving efficiency during the sprints and 
demonstration stages, while explorative measures are assumed to improve the user stories. As EduBlend 
is currently exploring which market segments to include, it is the only product that cannot exploit its 
business need yet (RD19, RD21). This in contrast to Hardware products, which utilizes complementary 
business needs from partner manufacturers to exploit development. Table 8.3 also shows that EduOnline 
and R&D recognize several opportunities for ambidextrous synergies. These synergies are pursuit by 
detailing the DC-FINAL in Section 8.2.3.  

8.2.3 Design  

Detailing of use scenarios  
Step 5 of the MODFM methodology connects the use scenarios by business logic (Zhang et al., 2003). The 
DC-FINAL outlined in Section 8.2.1 are detailed to make their integration in the solution tool more 
applicable for the empirical context. Refined descriptions are linked to the focus group results from Table 
8.2, Table 8.3 and Appendix L. As stated in Section 8.2.2, DC-FINAL4 was removed from the selection. The 
remaining features are described below in order of highest perceived relevance (Table 8.2):  

• DC-FINAL2: Modular development frameworks   
Employees can integrate resources without being dependent on technical expertise. The tool utilizes 
modular product and question frameworks to efficiently export content to other products. By building a 
library of frameworks, resource integration becomes more efficient over time.  

• DC-FINAL1: Customer knowledge inflow   
Salespeople can integrate customer knowledge directly to developers via the tool. When a knowledge gap 
is discovered via knowledge brokering with customers, a ticket can be utilized to distinguish priority items. 
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• DC-FINAL6: Knowledge structure    
Product- and stage-specific parameters are adopted during resource integration to create advanced 
search options. This feature makes independent navigation of resources more effective.   

• DC-FINAL3: Operational alignment  
Employees can utilize a dynamic overview which modules are requested, being developed, need to be 
reviewed, and are finished. This overview can be adjusted based on the selected parameters.  

• DC-FINAL7: Embedded documentation  
This open documentation feature allows employees to communicate feedback or important details to 
peers within a module. This contributes to a concise user story that can be accessed via feature (6).  

• DC-FINAL5: Spillover programs  
This feature enables management to add conceptual programs in feature (3). This allows employees to 
export modules to multiple programs in early development when spillover opportunities are assumed.  

DC-FINAL(2), (1) and (6) are the main focus of the tool. DC-FINAL2 is identified as the key feature, as using 
frameworks directly improves the exploitation of routine development. Additionally, DC-FINAL(1) and (6) 
improve the internal knowledge transparency. Since DC-FINAL(3), (7) and (5) are preferably included as 
well, overlap between features is utilized to efficiently combine their strengths. Together, these features 
aim to improve process transparency. DC-FINAL3 targets development, DC-FINAL7 targets the 
developers, and DC-FINAL5 targets the gap between sales and development. Additional overlap is 
discovered between DC-FINAL(6) and (7). DC-FINAL6 provides a knowledge structure to quickly access 
modules. When a module is selected, the information from DC-FINAL7 is immediately presented. Both 
features are more effective because their use is linked to each other.  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 
 
 

Figure 8.3: Process model of the solution tool 
 

The process model of the tool (Figure 8.3) shows how the use scenarios of the DC-FINAL are linked to each 
other by business logic (Zhang et al., 2003). The tool is separated into three menus, which are numbered in 
Figure 8.3. DC-FINAL(1) and (6) are integrated in screen 1, which represents the backlog menu. DC-
FINAL(2) and (7) are integrated in screen 2, which describes the resource integration. Finally, DC-
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FINAL(3) and (5) are embedded in screen 3, which provides an overview of the resource database. Note 
that most features are linked to each other. Input from DC-FINAL1 for example influences the overview 
provided by DC-FINAL5. Three screenshots in the next subsection are used to further explain each screen. 

Generate mock-up   
In the design step from Van Aken et al. (2012), a mock-up is made based on the process model from Figure 
8.3. This demo should be operable in the organizational context of the firm, which implies that the tool 
must be compatible with local requirements. For generating the mock-up in the sixth step of the MODF 
methodology (Zhang et al., 2003), these local requirements had to be taken into account. This decreases the 
external validity of the tool to some degree, though none of the functionalities are dependent on the type 
of development output. 

The basic routes for developers are either to ‘create’ or ‘search’ modules. These options are grouped under 
the header ‘Exploit development’ in Figure 8.4. In contrast to the current LCMS, sales/marketing can also 
be involved by providing a ‘request’ (DC-FINAL1) and ‘overview’ (DC-FINAL3) feature under the header 
‘Explore market’. The ‘search’ and ‘overview’ features provide the same functionality, but only managers 
have access to both headers. The backlog parameters on the left from Figure 8.4 are the same for each of 
the four main routes to enable efficient toggling between the core routes. A new parameter-label can be 
added by management if current options do not reflect the development orientation (DC-FINAL5).  
  Based on which route is activated, a different set of complementary parameters is presented. Since 
the goal of the ‘create’ and ‘request’ routes is to quickly create a task for developers, simple parameters 
such as name, priority and source indication are sufficient. After saving the ‘create’ route, a new section 
pops up that directly allows adding a user story. Utilizing this window is optional, as the documentation in 
screen 2  utilizes the same standardized parameters (DC-FINAL7). For the ‘search’ and ‘overview’ routes, 
different parameters are presented to improve navigation in the knowledge structure (DC-FINAL6). 
Depending on which demographic (developers, managers, sales) creates the task, it is stored as ‘open’ or 
‘requested’.  

 

 

 

 

 

 

 

 

 

 

 

 
Figure 8.4: Backlog menu (‘create’ route) - Screen [1] 
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When an open task is selected by a developer, screen 2 becomes active (Figure 8.5). At the top, the user 
story can be refined (DC-FINAL7). If content can be exported to other products, product frameworks can 
be activated via the ‘overview’ button under the header ‘products’ (DC-FINAL2). The content consists of 
specialist text (left) and interactive questions (right). These questions can directly be selected by 
developers from a modular library of frameworks to reduce custom rework. This allows routine 
development to be exploited without requiring IT expertise for each module. During the development 
sprint, developers can save or preview their work. When a module is completed, the ‘feedback’ button on 
the bottom must be clicked to store the module as ‘to test’. Peers can then recognize, access and review the 
module. Subsequently, the ‘finish’ button can be clicked to deploy the module on the platform.  

 

 

 

 

 

 

 

 

 

 

 

 
Figure 8.5: Resource integration - Screen [2] 

In the database overview screen [3] from Figure 8.6, an overview of all ‘requested’, ‘open’, ‘to test’ and 
‘finished’ modules is presented. Based on the search parameters that are activated via the ‘search’ or 
‘overview’ routes, a specific overview can be established for the user to develop insight (DC-FINAL3). The 
bars that are shown in the ‘overview’ can be clicked on to select or further specify searching in the database. 
When this overview is active, the relevant modules are shown in the correlating ‘results’ header below. The 
results section dynamically adjusts to the selected parameters (DC-FINAL6). Additional details show in 
which state the module is (finished, open etc.). If a module in the ‘results’ section is selected, it opens up 
and shows the user story (DC-FINAL7). If nothing was documented by the developer, this user story is 
automatically generated via the product parameters. Once opened, the module can be accessed via the 
button on the right to continue development in the appropriate way. A ‘to test’ module can be reviewed to 
complete its development cycle, while a ‘finished’ module can be copied and edited to reduce rework of 
similar modules. This option further reduces rework when modules are using similar resources. 
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Figure 8.6: Database overview - Screen [3] 

 

8.3 Conclusion  
 
8.3.1 Process RQ3a  
By triangulating the conclusions of Chapter 5, 6 and 7, it is identified which DC-LIT are present in the 
development process. The results indicate that the integration of senior management (DC-LIT10) plays a 
large role to establish and promote ambidextrous development (DC-LIT2). Since simultaneous exploitation 
and exploration can complicate the development process, a consistent promotion and adoption of 
paradoxical goals is important to create a productive environment (DC-LIT4). Knowledge inflows from 
external sources (DC-LIT1) and internal sources (DC-LIT9) contribute to contextually align the workforce 
(DC-LIT7). For these reasons, the workforce utilizes cross-functional teams to cooperate beyond a 
structural separation (DC-LIT5). Particularly in the dynamic business landscape of SaaS providers, 
alignment between development and customers is vital for sustainable performances. To enable adjusting 
to changing requirements, the modularity of the resource integration mechanism determines whether 
customized development can be exploited (DC-LIT3). This requires a continuous exploration how to 
improve the development process, without blocking short-term exploitation of resources.  
  Based on the general development process that was derived in Figure 7.2, alternative processes 
are sketched to enable the DC-FINAL of the solution design. The result is shown in Figure 8.7, which 
highlights three major modifications via green arrows. This entails a knowledge inflow from the market 
into the resource integration mechanism to enable DC-FINAL1. Additionally, modular frameworks are 
developed by R&D to exploit exporting content to other products (DC-FINAL2). This approach to the 
redesign of the LCMS centralizes the development processes that are currently separated by the old LCMS.   
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Figure 8.7: General development process with boundary conditions  
 

8.3.2 Tool features RQ3b  
The design criteria derived from theory (DC-LIT) and practice (DC-SUR, DC-OBS, DC-INT) are synthesized 
into a final selection of design criteria (DC-FINAL). These criteria are detailed as tool features in Section 
8.2.3. Table 8.4 shows how these criteria are nested in the ambidexterity framework that is adopted as the 
conceptual model. After understanding their perceived relevance by a focus group, six features were 
selected to work out as an interactive mock-up (DC-FINAL4 was deleted). DC-FINAL(1) and (2) are 
identified as most important, targeting efficient exploitation of rework and effective exploration of 
customer knowledge. The design and process model of the solution tool are elaborated in Section 8.2.3. 

 

 

 

 

 

 

 

Table 8.4: Triangulated DC-FINAL in the conceptual model (Petro et al., 2019) 
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9. Validation 
 
The design process from Van Aken et al. (2012) is followed to design a solution for the problem statement, 
thereby satisfying the research objective. This solution design is a tool to aligns ambidextrous product 
development. In this chapter, the tool is validated by three interviews. The methodology is described in 
Section 9.1. Subsequently, the scores of the design features are discussed in Section 9.2. A short conclusion 
is presented in Section 9.3. 
 

9.1 Methodology 
 
An interactive mock-up is created to evaluate the impact of the final features in practice. Interactive mock-
ups are a valuable format to collect feedback on software tools. The validation methodology from Maurya 
(2012) is followed to construct the validation interview guide (Appendix N). This validation process has 
seven general steps (see Figure 9.1). The interviews are performed in Dutch. The data is translated via 
English quotes in the coding protocol and structured according to the DC-FINAL (Appendix M).  

 

Figure 9.1: Validation protocol from Maurya (2012)    
 

Since ambidexterity research has a high intra-firm bias, the methodology is performed with three local 
experts. Participants are selected to cover three different levels from the conceptual model (Petro et al., 
2019). This allows collecting richer feedback on the DC-FINAL from different perspectives on ambidextrous 
product development. The goal is to determine whether the tool has potential value. The participants are 
shortly described below to provide the demographics from Step 2:   

• Koen Berends   
Chief Development Office and co-founder of the firm (see Appendix A). Koen has 30 years of experience 
within incremental and radical product innovation at the firm, representing the strategic evaluation. 

• Marianne van den Akker 
Experienced UX/UI designer in educational product development. Marianne is the main process 
engineer behind the redesign of the LCMS and represents the operations level to evaluate the tool. 

• Stefan Smolders 
Manager of three business units, being the main facilitator between R&D and content development. 
Active in the project level via daily project supervision and  incremental product innovation.  

With the use of hand-outs (Appendix O), each agile step from the development process is explained. In step 
4, the six bottlenecks related to the DC-FINAL is evaluated. Participants fill in ‘0’ if the bottleneck is not 
recognized in context, a score of 1-3 is used to indicate applicability and priority. These scores indicate the 
local priority to integrate the DC-FINAL.  
  Figure 8.7 is then used to explain the (required) development process to implement the solution 
tool. The mock-up solution is presented as demo to explain the contextual value of the DC-FINAL. Each 
criteria is then evaluated via the Kano model in step 6 to derive the estimated value via a reduced set of 
answer categories. The Kano model is an established method to analyze individual product features of 
process-oriented mechanisms (Madzik et al., 2019). The model can be used for quantitative analysis, but is 
also applicable for qualitative analysis of smaller sample sizes via interviews. These categories are 
summarized below in relation to the research objective. Their abbreviations are used in Table 9.1. 

• Must be requirement (MB)   
The feature is required in the tool. Presence does not lead to additional satisfaction, but absence causes 
dissatisfaction. Highly recommended to align ambidextrous development. 
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• Attractive requirement (A)   
The feature is not missed when absent, but its presence results in customer delight. Perceived as 
attractive influence for aligning ambidextrous processes. 

• One-dimensional (OD)   
The feature is expected to be present. Presence relates to high satisfaction, and absence relates to low 
satisfaction. The execution decides whether it has value to ambidextrous process alignment. 

• Indifferent result (I)   
Presence and absence of the feature does not cause satisfaction or dissatisfaction. The feature is not 
perceived as a contribution or barrier to align ambidextrous tensions. 

• Reverse (R)   
The feature is expected not to be present. Absence relates to high satisfaction, presence to low 
satisfaction. This feature is to be avoided to improve the alignment of ambidextrous processes. 

• Questionable (Q) 
The feature is questionable when there is an error in the answer or question. Features that could not 
be unanimously concluded are marked as questionable in Table 9.1.     
 

9.2 Results 
 
The findings obtained from the three validation interviews are summarized in Table 16. Each final design 
criteria is scored on the applicability and perception of the design criteria. No 0 scores were received from 
any local expert, meaning each tool criteria targets a bottleneck that is recognized in the local context. From 
the six DC-FINAL, two are unanimously perceived as a ‘must be’ (DC-FINAL2 and DC-FINAL6), as their 
absence leads to dissatisfaction. Also unanimous, DC-FINAL1 and DC-FINAL5 are perceived as attractive. 
DC-FINAL3 and DC-FINAL7 receive significantly lower scores. As their perception is also split, their 
conclusion is classified as ‘questionable’.   
 

   Strategy level Operations level Project level   
Final design criteria Priority Perception Priority Perception Priority Perception Average 

Priority Conclusion  

Customer knowledge inflow (1) 1 (A) 3 (A) 2 (A) 2 (A) 
Modular development frameworks (2) 2 (MB) 3 (MB) 3 (MB) 2,67 (MB) 

Operational alignment (3) 2 (A) 1 (OD) 1 (A) 1,33 (Q) 

Spillover programs (5) 3 (A) 2 (A) 2 (A) 2,33 (A) 

Knowledge structure (6) 2 (MB) 2 (MB) 3 (MB) 2,33 (MB) 

Embedded documentation (7) 1 (A) 1 (A) 2 (OD) 1,33 (Q) 

 
Table 9.1: Validation results of DC-FINAL (X > 2 is orange, 1,5 < X ≤ 2 is light, X ≤ 1,5 is white) 

No mistakes in the general development process (Figure 7.2) were identified by the three local experts. 
From the strategic level, it is expressed that the activities performed during the first three agile stages are 
different each few years. It is also recognized from an operational perspective that developers are not 
effectively receiving customer knowledge, which limits their effectiveness in the product backlog. When 
R&D explores product innovations, the need for flexibility and trial and error is emphasized from product 
backlog until the user story (Figure 8.7). The development processes of these products decides whether 
exploration and exploitation can be fully integrated. Other preferences how to utilize each stage for 
ambidextrous development are presented in Appendix M. 

DC-FINAL2 receives the highest average priority, being perceived as a must-be criteria to scale up 
development. DC-FINAL6 and DC-FINAL5 both receive a similar applicability score, though the absence of 
the improved knowledge structure results in dissatisfaction where the absence of a spillover programs 
does not result in dissatisfaction in the short-term. This is because the firm is currently not yet invested in 
3(+) different market segments simultaneously(Appendix M, PRO14).   
  As can be seen in Table 9.1, the results from the three experts do not differentiate a lot. The largest 
discrepancy is seen in DC-FINAL1, which receives different priority scores from all levels while being 
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labeled as attractive unanimously. The operations level elaborates that a network of customer channels is 
crucial as foundation for exploring new market segments via program ST (OP2). At the strategy level, 
customer input is interpreted more as an additional guideline for inspiration (STR10).   
  Furthermore, DC-FINAL3 and DC-FINAL7 receive the lowest scores with mixed perceptions of the 
tool. Both features relate to improving horizontal awareness, with operational alignment focused on the 
macro level and documentation on the micro level. As such awareness could also be achieved by social 
means, their integration in the tool receives a lower priority. Interesting is that the absence of DC-FINAL3 
causes dissatisfaction at the operations level, while DC-FINAL7 is one-dimensional at the project level.  
 

9.3 Conclusion 
 
Experts from different levels independently conclude that DC-FINAL(1)(2)(5)(6) are perceived as 
attractive or must be features. The strategic level considers spillover programs (DC-FINAL5) as a valuable 
exploration feature to align exploration and exploitation processes in the long-term. From the operational 
perspective, DC-FINAL(1) and (2) are prioritized as these explorative features enable the better 
exploitation of resources if they are standardized. Additionally, the project level considers an effective 
knowledge structure (DC-FINAL6) as a must be for efficient mass product development. The combination 
of these unanimously validated features contribute to both tensions from ambidextrous development. The 
different priorities and perceptions emphasize that ambidexterity is a multi-level construct.      
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10. Conclusion and Discussion 
 
The conclusions of the research are presented in this chapter. Section 10.1 elaborates on the problem 
statement and research objective by answering the three research questions from Section 3.1. Section 
10.2 makes a practical recommendation how to implement the solution design. The research concludes 
with a discussion of its overall contributions and limitations in Section 10.3.   
 

10.1 Conclusion 
 
The research focuses on the productivity dilemma, which targets the alignment of exploitative and 
explorative development processes. This is particularly relevant for SaaS providers, since they operate in a 
dynamic business landscape. Based on the empirical context, the following problem statement was derived:  

• Exploitation and exploration processes are not effectively aligned in the development process,  
limiting the innovative output and growth potential of the firm.   

Ambidexterity combines rigor management principles to dynamic problem-solving. The theoretical lens of 
‘innovation and technology management’ is adopted since technology projects provide the structure for 
SaaS providers to pursue incremental and radical product innovation. To solve the problem statement, a 
solution tool was designed to align their associated paradoxes. This resulted in the following research 
objective:  

• Create an ambidextrous development tool that improves the alignment of exploitative and  
explorative processes within the SaaS development pipeline. 

Based on Van Aken et al. (2012), a research design was constructed to design this solution tool. Deductive 
and inductive reasoning are combined to derive design criteria from both literature and practice. A 
literature review was performed to derive ten DC-LIT by deductive logic to answer RQ1. Subsequently, 
RQ2 is answered via deploying three research instruments in the empirical context by inductive logic. This 
yielded 17 practical design criteria, based on a survey, observational study and nine management 
interviews. In RQ3, all design criteria are triangulated to construct seven DC-FINAL for the solution tool to 
answer RQ3. The conclusions of these research questions are presented below. 

Theory - RQ1: What antecedents, mechanisms and daily practices align ambidextrous processes within 
agile software development?    

The analysis of the framework from Petro et al. (2019) shows that ambidextrous development is dependent 
on four levels and dimensions that are intertwined with one another. Subsequently, the criteria from 
strategic, operations, projects and individual levels are correlated and require to be utilized by a 
complementary approach. Exploitation an exploration at SMEs need to be balanced in one united process 
to prevent process complexity. Criteria describe the dynamic use of various knowledge inflows to improve 
performance and disciplined project management. A supportive context in which senior managers are 
socially integrated helps business units to be aligned. This enables decentralized and agile decision making 
via cross-functional interfaces. This improves mass customization and facilitates incremental process 
innovations. Both are important for SaaS providers since they are active in a dynamic business landscape.  

Practice – RQ2: How is ambidexterity currently achieved in the development process of the SaaS provider? 

These theoretical design criteria are then analyzed in the empirical context by three research instruments. 
The quantitative data from the survey emphasize a social environment in which performance is managed 
through strong relationships between developers and managers. This causes business units to feel aligned 
with each other and aware of the corporate strategy. The intensity of the social structure insinuates a poor 
utilization of structural differentiation, which receives the lowest score by far. Though most relations in the 
structural model are found insignificant (see Appendix E), structural differentiation has a significant and 
negative effect on the performance of cross-functional interfaces. The results show that contextual 
ambidexterity is prioritized over structural ambidexterity in the empirical context.   
  An observational study was performed in six business units to triangulate these findings by 
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qualitative data. In all business units, the intense use of horizontal knowledge flows resulted in frequent 
and organic cross-functional interfaces. These trouble disciplined project management, as a lack of process 
transparency caused development processes to be ineffectively aligned. Via validation questions that 
leveraged the local experiences of the developers, the inefficient resource integration mechanism is the 
major cause for this. This mechanism (LCMS) makes product development complex and error-sensitive. 
Developers are dependent on intensive social capital to align projects and prevent errors. Additionally, 
rework is not supported by the LCMS, causing the exploitation of routine projects to be inefficient.  
  To further triangulate findings and decrease researcher bias of the observations, nine interviews 
were performed with senior and middle managers. What stands out is that the LCMS is not efficiently 
supporting the development of all product variations. This prevents the exploitation of resource integration 
and explains why non-routine projects in particular are not developed effectively. The supportive 
environment and the dynamic use of cross-functional teams mitigate the negative consequences caused by 
the suboptimal support systems. However, since the SaaS provider is recently diversifying its product 
development to new market segments, disciplined project management becomes harder. This new 
emphasis on paradoxical goals and ineffective support systems undermines the efficient alignment of 
business units. Since the problem is explicitly related to resource integration, the solution design focuses 
on designing a tool which facilitates aligning ambidextrous resource integration. 

Solution – RQ3: How can a development tool simultaneously support short-term exploitation and long-
term exploration at SaaS providers? 

Based on the design criteria from the theoretical and empirical analysis, seven tool features are constructed 
to improve the alignment between exploitative and explorative resource integration. Six of these outlined 
features are positively evaluated by a focus group with middle management. Modular development 
frameworks (DC-FINAL2) in particular was recognized as an efficient feature to exploit development, as it 
decreases the dependency on IT human capital. The integration of customer knowledge (DC-FINAL1) into 
the LCMS was evaluated as most effective exploration feature, since developers are currently not exposed 
to customer knowledge. Knowledge structure (DC-FINAL6) and overview of operational alignment (DC-
FINAL3) were recognized as supportive features to improve the efficiency of development in general. DC-
FINAL4 was deleted from the selection, since managers prefer providing strategic feedback outside the 
scope of technical support systems.       
  Subsequently, six features were detailed via an interactive mock-up of the tool. Three validation 
interviews with local experts evaluated each feature as attractive or a must be. Operational alignment and 
embedded documentation (DC-FINAL7) received a significantly lower priority as their associated 
bottlenecks were recognized to a lesser extent. In contrast, modular development frameworks and 
knowledge structure were unanimously considered as must be criteria. Both criteria are directly related to 
more efficient resource integration, while also supporting improving process transparency of cross-
functional or independent sprints. As exploration oriented features, customer knowledge spillover 
programs were both evaluated as attractive features to support the market diversification.    

10.2 Practical recommendations   
 
As described by Van Aken et al. (2012), the follow-up steps of the design paradigm are the implementation 
and evaluation of the solution tool in the empirical context. This section shares practical recommendations 
how to approach these steps. Since an update for the current resource integration mechanism is in early 
development at the time of writing, some functionalities of the final design features could be picked up by 
R&D. Depending on whether technical requirements can be made complementary to the existing 
infrastructure, derivatives of the final features can be integrated in the redesign. This implementation 
would enable an evaluation how the features are utilized by developers or managers.  
 Both the efficiency of routine development (exploitation) and the effectivity of non-routine 
development (exploration) need to be monitored to evaluate the impact and value from the DC-FINAL. For 
routine projects, A-B tests can be performed by comparing development time of modules. Evaluating the 
impact on non-routine development is less tangible, as projects cannot directly be compared. By performing 
a longitudinal study within the client portfolio, it can be derived via customer satisfaction and adoption 
figures whether latent customer needs are being satisfied in the new market segments.  
Beyond the implementation and evaluation of the tool, the following tasks could also contribute to future 
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research how to improve the solution design:   
 

• Collect critical incidents from managers and developers for a longer duration via participant 
diaries 

• Conduct interviews with the developers to analyze functional requirements that would make 
resource integration less complex 

• Conduct heterogeneous focus groups with entire business units to derive product-specific 
requirements and preferences until saturation of ideas is reached 

• Design variations of the functional prototype to identify how UX/UI elements best facilitate 
recognizing ambidextrous synergies between programs and projects 

• Implement the solution design and analyze the impact on routine development via statistical 
analysis (A-B test) 

• Conduct a longitudinal study in cooperation with strategic partners or clients to analyze the 
customer satisfaction of non-routine development   
 

10.3 Discussion 
 
This qualitative case study characterizes itself by conducting organizational ambidexterity research at a 
SaaS provider. The findings have theoretical and managerial implications, which contribute to the 
discussion how ambidexterity can be contextualized in agile product development. Limitations of the case 
study are presented in Section 10.3.3. 

10.3.1 Theoretical contributions   
Organizational ambidexterity literature has increasingly attracted the attention of academics in various 
disciplines. The applications range from operations and project management to strategy and knowledge 
management (Chandrasekaran et al., 2012, Pellegrinelli et al., 2015, Turner et al., 2015). The majority of 
studies explore the impact of ambidexterity on firm performance, or the influence of specific attributes on 
ambidextrous performance. However, little research has been performed to understand how ambidexterity 
can be enacted upon in the technology and engineering domain (Petro et al., 2019). This research addresses 
this gap by performing an in-depth and qualitative case study that specifically addresses the enactment of 
ambidextrous development in the engineering domain.    
  It is recently argued that projects are an important instrument to contextualize ambidexterity in  
the short-term (Bednarek et al., 2016), with business transformation as long-term goal to re-adjust to 
changing markets. This case study studies a SaaS providing during the window of implementing such long-
term transformation via a market and product exploration. Business transformation appeared particularly 
relevant, since the cloud-based nature of the product enables quick adaptation to emerging customer 
needs. Organizations are known to be more efficient in long-term transformations than markets 
(Birkinshaw & Gupta, 2013), emphasizing the need to adapt. The use of large volumes of customer data, was 
identified as a core driver to enable continuous exploration. This causes the SaaS industry to be highly 
competitive, was recognized as a core driver to switch from sequential development processes to agile 
methodologies (Noreika & Gudas, 2019).  

This case demonstrates how a firm suffering from structural inertia utilizes agile properties to adjust to 
such dynamic market. As core mechanism, product exploration and exploitation are aligned via technology 
spillovers to establish a paradoxical and ambidextrous development strategy (Taylor & Helfat, 2009). The 
efficient re-use and alignment of resources plays a large role for effective mass customization. This creates 
the believe that mass customization is linked to operational efficiency (Kortmann et al., 2016) and 
effectiveness. Projects (or modules) were therefore recognized as the most efficient approach to balance 
short-term product exploitation with long-term market exploration, which confirms the theory 
(Andriopoulos & Lewis, 2009). Agile adaptation to emerging customer needs does require the organization 
to have an adaptable structure itself. The contextualization of ambidexterity therefore connects the 
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theoretical lens of technology management to organizational design theory (Papachroni et al., 2014). 
Important mechanisms to achieve this flexibility are cross-functional teams and contextual alignment. 
Contextual ambidexterity was found more promising to contextualize ambidexterity in the dynamic SaaS 
industry compared to structural ambidexterity.  
  Mechanistic project structures therefore have to incorporate flexible attributes that facilitate 
emergent re-use. Andriopoulos and Lewis (2009) describe that this tension can be managed via a 
combination of integration and differentiation tactics. It is discovered that synergies between these tactics 
are facilitated by a transparent knowledge structure. Via iterative sprints, tensions between development 
efficiency and effectivity are balanced to shorten operational cycles. Dependencies or separations between 
human capital trouble were identified to decrease the efficiency of sprints or independent resource 
navigation. Janssen et al. (2009) previously covered the role of connectedness and senior management 
integration to pursue ambidexterity via cross-functional interfaces. This case extents upon that thought by 
showing evidence of the role that support systems play as integration tactic to deploy decentralized cross-
functional teams as differentiation tactic.  
  Although the intra-firm bias in ambidexterity research is high due to the variability of project 
attributes, SaaS products can generally be developed in small teams because of technical and scalable 
product characteristics (Manford, 2008). This naturally facilitates re-using assets and pursuing technology 
spillovers via product modularity, which creates opportunities for recognizing ambidextrous synergies 
(Taylor & Helfat, 2009). Inadequate support systems is discovered as a limitation for effective product 
exploration. Particularly suboptimal resource integration (organizational capital) constraints effective 
product exploration in the SaaS industry. Consequences include generalist human capital to be less effective 
and social capital to be more important. The findings confirm the interrelated nature of intellectual capital 
from Turner et al. (2014, 2015).   

Considering the research gap how to enact upon ambidextrous development, the critical challenge for SaaS 
providers lies in adopting a sustainable approach to resource integration. A requirement is that 
organizational capital needs to be able to co-evolve with dynamic customer needs. This research makes a 
first attempt in addressing this gap in the SaaS industry by constructing requirements for an ambidextrous 
resource integration mechanism. The taxonomy of Petro et al. (2019) was able to provide a framework for 
exploring these requirements. Modular development frameworks and customer knowledge inflow are 
validated as requirements to align ambidextrous tensions. This translates to mass customization 
capabilities in the SaaS industry. Thus, future studies may choose to uncover what properties contribute to 
platform or product modularity. By designing technical ecosystems of SaaS providers with modularity in 
mind, product exploration can be pursuit without disrupting exploitative development. This case therefore 
contributes to how ambidextrous process alignment can be pursuit in cloud-based product development.  

10.3.2 Managerial contributions   
The managerial contribution is evident by analyzing the organization on multiple levels and dimensions. 
Specific mechanisms are evaluated to construct design criteria that align ambidextrous tensions. The use 
of multiple knowledge inflows and support systems is emphasized to deploy a decentralized and agile 
development process. This is recommended considering the competitive landscape SaaS providers operate 
in.  Additionally, bottlenecks are identified by evaluating how mechanisms perform in the local context. 
Particularly mass customization and structural differentiation are limiting ambidextrous performance.  
This is reflected by the dependency on social capital to contextually align business units.    
  Though a modular development structure is identified as an important characteristic, its adoption 
risks increasing process complexity. Therefore, it is recommended to reduce dependencies between human 
capital by process optimizations. Though SMEs are recommended to balance ambidextrous tensions in one 
process, non-routine development requires to be separated until a degree of standardization is achieved. 
To recognize ambidextrous synergies, the solution design recommends establishing a knowledge inflow 
between developers and R&D. Embedded documentation improves process transparency, which facilitates 
recognizing synergies. Operational alignment between exploitation and exploration is also recognized to 
be facilitated by a uniform knowledge structure, as it enables independent development cycles. 
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10.3.3 Limitations   
Several limitations of the research project are identified. These include both theoretical and practical 
limitations and are motivated here. First and foremost, the conceptual model adopted in this research 
project is centered around the taxonomy of Petro et al. (2019). This taxonomy has been established recently 
and has therefore not been adopted in other research papers. This limits the experience and reliability how 
mechanisms are classified. As the four levels and dimensions are interrelated and therefore not always 
clearly distinguishable, there is a potential bias how findings are classified. This bias increases as the 
classification was performed by a single researcher without cross-validation.    
  Petro et al. (2019) was adopted due to its applicable definition for technology development. This 
definition affected the application of content-specific selection criteria during the sifting process of the 
literature. Some design criteria may have been excluded from the deductive approach if their perceived 
applicability did not directly relate to either of the levels, dimensions or mechanisms.  

A practical limitation for performing the quantitative analysis of the survey is the small size of the firm. The 
minimum sample requirements to perform a PLS-SEM approach were barely satisfied, which resulted in 
mostly non-significant factor loadings. Additionally, the items in the survey are translated to the native 
language (Dutch), which potentially decreases construct reliability of the latent variables. The local sample 
and high intra-firm bias of ambidexterity research further decreases external validity.   
  To reduce researcher bias during the analysis of the interview, data is recommended to code and 
structure by two independent researchers. This was not possible in the context of this Master Thesis. 
 Additionally, the reliability of the data from the participative observations is relatively low since units were 
observed for a time of just two weeks each. This is a short window to draw conclusions from. The ‘fly on the 
wall’ approach ensured observing natural dynamics, but adopting a journaling or diary technique would 
have provided more in-depth data. This was unfortunately not possible due to practical limitation. 
 Additionally, some of the research was executed during a turbulent societal window. This affected 
the natural development process at the firm. During the online monitoring, the reliability of the meeting-
count depends on the cooperation of employees. However, if the meeting-log would be automatically 
generated, the quality of the data would be much higher.  

The final limitation is that theoretical and practical design criteria are formulated to be applicable for a 
wider context to increase external validity. The final design criteria however are formulated specifically for 
the local context to gather in-depth feedback from the validation interviews. The construction of the DC-
FINAL includes researcher bias, but could not be prevented when detailing the solution design for solving 
the problem statement. Subsequently, the validation was done with three local experts. These were 
informed of the concept of ambidexterity throughout the thesis with the aim to increase the validity of their 
feedback outside the local scope. This validation process does not directly engage the developer perspective 
however. A validation methodology that engages several local developers could have confirmed whether 
ambidexterity can be enacted upon via the solution tool. This could not be realized due to time restrictions.  
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Appendices 
 

Appendix A: Senior management team 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A.1.: Electude senior management team (source: https://www.electude.com/management-team) 
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Appendices 
 

Appendix B: COVID-19 measures 
 

 

 

 

 

Figure B.1: Internal mail how to work from home because of the Corona (10-3-2020) 
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Appendices 
 

Appendix C: Steps systematic literature review 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure C.1: Methodology steps based on Kitchenham (2004) 
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Appendices  
Appendix D: Survey design (Dutch) 
The survey splits questions based on 3 classifications. Demographic information can be seen in 
Figure D.1. The questions are elaborated on the following pages. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure D.1: Survey demographics, questions (left) and results (right)   
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Figure D.2: Exploration (A1-A4), Exploitation (A5-A8), Firm performance (A9-A12) and Business unit 
performance (A13-A18, deleted from models) 
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Figure D.3: Exploration (B1-B5), Exploitation (B6-B11), Knowledge inflow top-down (B12-B13) 
Knowledge inflow horizontal (B14-B15, deleted from models), Knowledge inflow bottom-up (B16-B18, 

deleted from models) 
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Figure D.4: Structural differentiation (C1-C6), Cross-functional interfaces (C7-C11) 
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Figure D.5: Senior management social integration (D1-D4), Connectedness (D5-D8, removed from model) 
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Figure D.6: Performance management (E1-E7), Social context (E8-E16) 
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Figure D.7: Decision risk (F1-F4), Strategic flexibility (F5-F10), Mass customization capability (F11-F17) 
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Figure D.8: Disciplined project management (G1-G4), Alignment (G5-G7), Adaptability (G8-G10) 
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Figure D.9: Knowledge sources (H1-H6), Knowledge phases (H7-H10, deleted from models) 
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Figure D.10: Workflow satisfaction and resource integration (see Appendix G for answers) 
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Appendices  
Appendix E: Partial Least Squares analysis 
 
E.1 Partial Least Squares   
Based on the literature review from Chapter 4, a survey is designed to analyze the structural model from 
Figure 4.1 by the PLS-SEM method. The PLS-SEM method was selected to predict the relations between 
the latent variables in the structural model. Three reflective models with different construct reliabilities 
were constructed to explore the data, based on the conceptual model from Figure 4.1.  
  Covariance-based approaches to SEM are designed to validate theory, but could not be applied due 
to the small sample size. In contrast to CB-SEM, PLS-SEM can estimate research models using small samples 
in research that typically examines the firm level (Peng & Lai., 2012). The sample size recommendations 
from Cohen (1992) are adopted to satisfy the minimum sample-size conditions for PLS (see Table E.1). The 
primary objective is to maximize explained variance in the dependent constructs and to evaluate the data 
quality on the basis of measurement model characteristics (Hair et al., 2011).  

 

 

 

 

 

 

 

Table E.1: Sample size recommendation in PLS-SEM for a statistical power of 80% (Cohen, 1992) 

E.2 Reliability and validity    
The score of each influence factor, being a latent variable of the structural model, is computed via multiple 
survey-items from standardized measurement scales. Reversed items are corrected for when preparing the 
dataset in SPSS. Path coefficients are estimated with a path method and a bootstrapping procedure with 
replacement (500 resamples) to determine the estimated standard errors and the significance of the 
parameter estimates (Chin, 1998). SmartPLS is used as software to apply the PLS-SEM method. With a 
sample size of n=37, a significance level of 10% is established for constructs that have a minimum R2 of 
0.50 and no more than five arrows pointing into the latent variable (Table E.1).  
  The quality of the measurement model is analyzed by means of individual item reliabilities, 
convergent validity of measures associated with individual constructs, and discriminant validity (Peng & 
Lai, 2012). To examine the convergent validity of the measurement constructs, Cronbach Alpha (CA) and 
composite reliability (CR) are computed (see Table E.3-E.5). Because Cronbach Alpha and average valance 
extracted (AVE) are sensitive to the amount of items in the scale, some items that cause measurement 
concerns are removed to improve model fit (see Appendix D). After model inspection, the latent variables 
should exceed the threshold of 0.7 to indicate acceptable to excellent reliability of the measurement scales 
(Tavakol & Dennick, 2011).  

E.3 Measurement models   
Three model variations are constructed based on the reliability and validity scores of the latent variables. 
Model 1 is the most reliable and least complex model (R2 > 0.50, P = 0.1), obeying the sample size 
recommendations and arrow criteria. Model 2 (R2 > 0.50, P = 0.1) is less reliable as it includes latent 
variables below the sample size recommendations (12<N<33). Model 3 has 8 arrows pointing into one 
latent construct (R2 > 0.75, P = 0.1) and has the lowest convergent validity due to the inclusion of one 
variable below the CA threshold. Model 3 is used as reference for the main text, shown in Figure E.1. 
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As absolute measure for model fit, the SRMR is calculated to provide additional insight in the quality of the 
measurement models (see Table E.2). This allows assessing the average magnitude of the discrepancies 
between observed and expected correlations as an absolute measure of (model) fit. The SRMR is defined as 
the difference between the observed correlation and the model implied correlation matrix, a value below 
0.1 indicates good model fit (Henseler et al., 2014). If the SRMR is lower in the saturated model than in the 
estimated model, it means that there are undefined paths between latent variables that cause the estimated 
model to underperform from its potential.    
  The Normed Fit Index (NFI) is a fit measure that computes the Chi-Square value of the proposed 
model and comparing it against a meaningful benchmark. The Chi-Square value in itself does not provide 
sufficient information to judge model fit. However, as the NFI represents an incremental fit measure that 
does not penalize model complexity, it is not recommended by literature to use as model fit estimator. As 
SmartPLS does not focus on computing model fit indices, only the SRMR can be used for all three models.  

 

Table E.2: Model fit indices computed via SmartPLS 

Though the model fit indices are limited in their application for PLS-SEM, the results from Table E.2 show 
that the estimated SRMR is insufficient in all models. Therefore, the accuracy of the models are not 
significant. Despite this, some qualitative findings resulting from this analysis are presented in Chapter 5. 
The three model variations and their reliability and validity scores are presented on the next pages. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure E.1: Results of structural equation modeling analysis from Model 3  –  path loading (p-value)  
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Figure E.2: Results of PLS-SEM model 1:  
max. 5 arrows pointing at a construct (min. R2 = 0.5), inclusion of latent variables with sample N = 37 

 

                                 

 

 

Table E.3: Results of PLS-SEM model 1: Construct reliability and validity   
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Model E.1: Results of PLS-SEM model 1: SmartPLS3 construction  
(R2 value in blue dots, regression weights on arrows) 
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Figure E.3: Results of PLS-SEM model 2:  
max. 5 arrows pointing at a construct (min. R2 = 0.5), inclusion of latent variables with sample 12 < N < 37 

  

 

 

Table E.4: Results of PLS-SEM model 2: Construct reliability and validity   
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Model E.2: Results of PLS-SEM model 2: SmartPLS3 construction 
(R2 value in blue dots, regression weights on arrows) 
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Figure E.4: Results of PLS-SEM model 3:  
max. 8 arrows pointing at a construct (min. R2 = 0.75), inclusion of latent variables with sample 12<N<37 

 

 

 

 

 

 

 

 

 

 
Table E.5: Results of PLS-SEM model 3: Construct reliability and validity   
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Model E.3: Results of PLS-SEM model 3: SmartPLS3 construction 
(R2 value in blue dots, regression weights on arrows) 
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Appendices  
Appendix F: Demographic survey boxplots 
As elaboration of the absolute variable scores, several boxplots are created that differentiate findings based 
on the specific demographics. The blue boxplots show the output from each variable per position in the 
firm. The colored boxplots below them also distinguish the employment duration. Note that the small 
sample sizes of the demographics do not ensure reliable conclusions by themselves. 

 

 
Figure F.1: Boxplots of Ambidextrous development (average of second-order constructs Exploration and 

Exploitation)  
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Figure F.2: Boxplots of Contextual Ambidexterity (average of second-order constructs Alignment and 

Adaptability)  
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Figure F.3: Boxplots of Cross Functional Interfaces  
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Figure F.4: Boxplots of Decision Risk (only included in Model 3)  



Master Thesis  80 
 

 
 

 
Figure F.5: Boxplots of Disciplined Project Management (only included in Model 3)  
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Figure F.6: Boxplots of Firm Performance  
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Figure F.7: Boxplots of Knowledge Sources (not included in Model 1)  
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Figure F.8: Boxplots of Managerial Orientation (average of second order constructs Explorative 

Orientation and Exploitative Orientation)  
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Figure F.9: Boxplots of Mass Customization Capability (not included in Model 1)  
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Figure F.10 Boxplots of Performance Management  
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Figure F.11: Boxplots of SMT Social Integration  
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Figure F.12: Boxplots of Social Context  
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Figure F.13: Boxplots of Strategic Flexibility (not included in Model 1)  
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Figure F.14: Boxplots of Structural Differentiation (only included in Model 3)  
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Figure F.15: Boxplots of Top-Down Knowledge 
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Appendices  
Appendix G: Open bottleneck responses (survey) 
 
The three last questions from the survey ask for development-bottlenecks experienced by the participants. 
These questions are optional and decrease the researcher bias. Results are summarized in Figure 6.2. 

Q1: Zou je opvallend goede/slechte ervaringen binnen het LCMS kort kunnen toelichten? 

Senior management team (SMT): 

SMT1 *lastig overzicht te houden op nieuwe content ontwikkeling 

SMT2 *Mijn ervaringen met het LCMS zijn positief. Er zijn veel wensen. maar wat het kan doet het goed 
en werkt tot nu toe exact voor waar we het voor willen gebruiken. De afhankelijkheid die we hebben van 
IT is echter erg groot. Het LMS is wat mij betreft een belangrijkere tool gezien dat het portaal is waar onze 
klanten mee te maken hebben. Dit wordt onvoldoende gerealiseerd binnen de muren en er wordt 
onvoldoende intuïtief gemaakt. Dit gezegd hebbende zie ik het afgelopen jaar wel veranderingen die me 
optimistisch stemmen.  
 
Middle management team (MMT): 

MMT1 *Het LCMS is complex maar flexibel. Vanwege complexiteit is snel ontwikkelen van content nog 
niet mogelijk. Gelukkig komt hier verandering in. 

MMT2 *Niet altijd inzichtelijk wat de consequenties zijn van een schijnbaar kleine (onschuldige) 
aanpassing. Denk aan aanpassing niveau , status, tekstuele wijzigingen etc....... 
Het LCMS vormt de ruggengraat van onze producten. Fouten door onzorgvuldig handelen 
(kopiëren/wissen, aanpassingen ) zijn niet eenvoudig te corrigeren. 

Development employees (DE): 

Authors 

DEA1 *In kopiëren van tekst. Spelling controle. Redactie controle met verbeteringen. ETS; Vertalen van 
ondertitels.  

DEA2 *Soms een bug waardoor je als auteur niet vooruit kunt totdat Hans het heeft opgelost. Dit is circa 
5x voorgekomen in 2 jaar tijd.  

DEA3 *- Na debuggen verschijnen verschillende lettertypes/grootten/regelafstanden in beeld. 
- Nummering en bullets door elkaar gebruiken gaat bijna niet. 

DEA4 *Kan gebruiksvriendelijker. Filtering (zoeken) van modules, het opslaan van work in progress (en 
ook ongedaan maken van...) kan beter, kopieren <> plakken met minder tussenstappen. 

DEA5 *In opmerkingenveld staat info voor scripter, grafisch vormgever en auteurnotes bij metingen aan 
hardware waarop antwoordranges worden bepaald. Dat is zou voor mij best gesplitst mogen worden. 

Scripters 

DES1 *Weinig mogelijkheden to reusability 

DES2 *-Na een stijle en lange leercurve kan je best effectief werken met het LCMS. Daarbij moet ik zeggen 
dat je niet alle tricks (van het LCMS) kunt onthouden. 
 
Het rechten systeem vindt ik niet handig. Als scripter kan ik de status van een les niet altijd aanpassen. 
Ik snap de gedachtegang maar de processen lopen dan niet altijd synchroon met de gedachtegang die is 
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gebruikt bij het ontwikkelen van het rechten systeem. 
 
Terug komend op mijn eerste punt. Er zijn veel "tricks" die je moet/kunt toepassen in het LCMS die je in 
het begin niet weet. Die "tricks" zouden in een ideale wereld niet nodig moeten zijn. 
 
Technisch puntje: coderen in de huidige graphic editor is inefficiënt. 

DES3 *Heel weinig documentatie voor code libraries binnen het LCMS, en UI/UX van het LCMS zelf is niet 
intuitief: geen terugknop of onduidelijk wat bepaalde knoppen moeten doen. 

DES4 *Het lcms shiet tekort aan gebruiksvriendelijkheid, het werkt, maar lang niet altijd hoe je zou 
verwachten 

Designers 

DED1 *Vaak moet ik mij opnieuw aanmelden wanneer ik via nieuw tabblad het LCMS in wil (bijv. om 
comments te schrijven voor visuals). Ik zou het liefst aangemeld willen blijven tot ik de PC afsluit / 
wanneer de gemiddelde werkdag voorbij is. 

DED2 *Het is makkelijk om te leren als je net nieuw bent. Iedereen werkt ermee dus voor iedereen is het 
gelijk. Sommige onderdelen zijn aan vernieuwing toe maar hier wordt volgens mij aan gewerkt. 
Gebruiksvriendlijkheid mag wel een aandachtspuntje krijgen 

DED3 *Goed: online en offline is overzichtelijk aan elkaar gekoppeld. Onhandig: Sco nummers worden 
niet overal gehanteerd in de mappenstructuur waardoor bijbehorende content niet altijd gemakkelijk te 
vinden is 

DED4 *zoekfunctie, kan niet op enter drukken na het intypen van een sco nummer 

Support 

DEsup1 *ik denk dat de HMI interface veroudert is en een opfrisbeurt kan gebruiken. verder heb ik voor 
veel lastige eigenschappen van het LCMS  een work arround gevonden.  

DEsup2 *Minder: foutmeldingen bij boek licentie (info is nooit ingevuld), daardoor niet mogelijk om van 
bugfix naar beta te zetten. 

Q2: Wat zou er beter of makkelijker kunnen om je werkproces te verbeteren of 
veraangenamen (LCMS en daarbuiten)? 

Senior management team (SMT): 

SMT3 *status van modulen handiger rangschikken 

SMT4 *Voor Classroom maken gebruiken we veel content verschillende keren waarbij dit eigenlijk 
copieen zijn van het orgineel. Dit is erg bewerkelijk en niet te onderhouden op de lange termijn. Gelukkig 
zijn we hier mee bezig aan de kan van de nieuwe pipeline. Dat beloofd wat! 

Middle management team (MMT): 

MMT3 *Vereenvoudigen toevoegen interactiviteit (animatie, hot spot)zonder tussenkomst van een 
scripter. Kopiëren of importeren van tekst is een extra inefficiënte stap. Denk aan auteurswerk. 
Het plaatsen van goede formules (LaTeX) is tijdrovend 

 
Development employees (DE): 

Authors 

DEA6 *Verbeteren van status beheer.  
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DEA7 *Functionaliteiten: 1. zoek en vervang woord. 2. goede spellingscheck. 3. mogelijkheid om als 
auteur eenvouding een grafisch (niet definitief) voorbeeld in te laden bij een vraag. Hierdoor krijg je als 
auteur beter zicht op hetgeen je aan het ontwikkelen bent voordat de les grafisch onder handen wordt 
genomen. Dit zou bijdragen aan de effecientie.  

DEA8 *Spellingschecker toevoegen aan LCMS 

DEA9 *Ik ben over het algemeen heel tevreden over de workflow. Aub, niet meer processen 
implementeren waar een bedrijf stug en inflexibel van wordt. Het huidige (eenvoudige) proces binnen HV 
is fundering voor vrijheid, flexibiliteit en creativiteit.  
De opstart van een nieuw project zou alleen iets gestroomlijnder kunnen. 

DEA10 *1) zoeken in leerdoelen mogelijk maken, nu worden de eerste x vermeldingen getoond. 2) 
herkenbare namen of afkortingen gebruiken in bv hotspots ipv nummers. 

Scripters 

DES5 *repeterende handelingen automatiseren. Rolverdeling aanpassen 

DES6 *Scripten in IDE naar keuze met de functie om code automatisch te syncen met het LCMS. 
 
Volledige requirements moeten duidelijk zijn voordat de scripter aan de slag gaat (ideale wereld). 

DES7 *Opdrachtgever moet duidelijke requirements aanleveren, en er moet aan meer documentatie en 
kennisdeling gedaan worden. Ook zou het nuttig zijn als er een officiele QA/QC department komt. Tot slot 
ben ik voor het werken in multidisciplinaire teams, terwijl er op dit moment meer sprake is van 'silo 
mentality'. 

Designers 

DED5 *Het zou fijn zijn als er per functie een aparte comment field in de module pagina komt. Momenteel 
is er één comment field, daar schrijft de auteur toelichtingen. Maar ook ik als Designer zou graag apart 
field willen om de filenames van de visuals toe te lichten. 

DED6 *Een betere afstemming binnen het bedrijf breed en per afdeling over huisstijl- elementen, Een 
databank met afbeeldingen, nu wordt er veel dubbel gemaakt omdat we zowel binnen teams als teams 
onder elkaar niet op de hoogte zijn van wat er gemaakt wordt.  

DED7 *betere zoekfunctie 

Support 

DEsup3 *Vraag me gerust de lijst is te lang voor hier. [Name] 

DEsup4 *Algemene uitleg over systemen zoals het LCMS en clickup, tips and tricks om het werk mogelijk 
te kunnen verbeteren. 

Q3: Is er nog iets anders wat je graag wil toelichten over het werken met het LCMS of over 
de vragen van de survey? 

Senior management team (SMT): 

SMT5 *Benieuwd naar de resultaten, sluit goed aan bij de ontwikkeling rondom het nieuwe LCMS 

Middle management team (MMT): 

MMT4 *Dergelijke onderzoek is denk ik uitermate geschikt om verandering (en de perceptie daarvan) als 
gevolg van innovatie te meten.  Een juiste inzet draagt bij tot de borging van kwaliteit en geeft antwoord 
op de vraag : doen we de goede dingen? En wat levert dat op?  
 
Had persoonlijke moeite met de bewoording belonen/straffen. Het zijn twee uitersten. Dit geldt ook voor 
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bijv. vraag F13 welke gaat over de investering versus de opbrengsten.  Dit is zeer afhankelijk van het 
product. De afweging voor een type product en de levensduur van  dat product is één meetwaarde. Wil je 
voor de muziek uit lopen en een benchmark neerzetten, dan ontkom je niet aan ontwikkelkosten. De 
levensduur van het product is dan wel veel langer. 

Development employees (DE): 

Authors 

DEA11 *Afspraken tussen classroom en hardware/online voor wat betreft stijl/inhoud/standaarden, 
zodat er een eenduidig gebruik van deze komt. 

DEA12 *Verbeterpunten binnen development-team: meer aanmoediging en ruimte voor ontwikkeling, 
meer reguliere kennisdelings-momenten, meer aandacht voor spellingscheck (er staan erg veel 
spelfouten in de teksten en dit wordt onvoldoende gecontroleerd), meer aandacht voor de afgeleverde 
kwaliteit--> GEDEGEN REVIEWEN VAN ELKAARS WERK VERPLICHT STELLEN! maar tegenlijkertijd de 
auteur vrij laten om de feedback te verwerken of niet. 

DEA13 *Sommige vragen zijn voor mij niet relevant of kan ik niet weten. 

DEA14 *Ik mis vooral een "save" geschiedenis. Zodat ik zaken vóór het saven terug kan halen. 

Scripters 

DES8 *Vragen soms lastig te beantwoorden omdat ze niet helemaal aansluiten bij de beleving van enkele 
werknemers. 

Designers 

DED8 *Een aantal vragen kon ik niet zo veel over zeggen, daar heb ik maar neutraal ingevuld. 

Support 

DEsup5 *leuke survey ben benieuwd naar je conclusies en aanbevelingen. 
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Appendices  
Appendix H: Digital platform communication 
 
The sudden adoption of RocketChat enabled monitoring the online communication structure from 
development. Results are summarized in Figure H.4, notable findings are used as physical evidence in 
Section 6.2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure H.1: Amount of chatgroups and messages send within 
development on 26-3-2020 (left) 

 

 

 

 

 

 

 

 

Figure H.2: Amount of chatgroups and messages send within development on 26-5-2020 (right) 



Master Thesis  96 
 

 

Figure H.3: Experiment description and communication across development (22-3-2020) 

 

 

 

 

 

 

 

 

 

 

 

 
Figure H.4: Results online monitoring 
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Appendices  
Appendix I: Interview guideline 
 
The interviews with senior development members are individual and semi-structured. Questions focus on 
identifying the design criteria ([DC]) in the product development process from a strategic point of view, which 
are linked to the coding protocol (Appendix J). Based on the answers from the participant, questions are slightly 
altered or asked or in a different order. This guideline is shared two days in advance to make participants aware 
of the rough contents.  
 
Interview guide SMT – CEO, CDO, CTO      Date:   
          Length:   
Opening (3 minutes):  
Introduce topic, create expectation, describe ambidexterity as basic concept  
 
Strategy level (20 minutes):  
• What is the vision/mission of the firm?             [DC-INT1] 
• By what strategy do you intent to realize this vision?           [DC-INT1] 
• What is your role/job in realizing this vision?            [DC-LIT10] 
• What products does the firm currently provide and want to provide in the near future?       [DC-LIT2] 
• What external knowledge sources are important (and in what stages)?         [DC-LIT1]  
• How efficient is the firm in changing its direction to produce new products?         [DC-LIT3] 
• How and with whom is decided what products to develop?           [DC-INT4] 
• What competencies do employees ideally have in the firm (MMT and DE)?         [DC-INT3] 
• How do units learn new competencies or knowledge?           [DC-LIT9] 
• How do you directly engage with and motivate your employees?          [DC-LIT10] 
 
Operations level (20 minutes):  
• Describe the process/stages from business idea to product launch. Flexible/evolving?        [DC-LIT1] 
• Describe the hierarchical layers and functional groups within development         [DC-LIT8] 
• How are these layers connected socially and structurally?           [DC-LIT5] 
• Describe the support systems that are provided to employees          [DC-LIT8] 
• Describe the social environment and how does this impact the workflow?                        [DC-LIT4] 
• How do these processes differentiate in new product development/innovation?        [DC-LIT1] 
 
Project level (20 minutes):  
• What support systems are central to project execution?           [DC-INT5] 
• On a general level, how effective/efficient are these systems to align business units?        [DC-LIT7] 
• How is decided what gets released and what has to be redone? Are (pre-)tests performed?       [DC-LIT6] 
• How is newly added product value communicated in the firm and to (prospect) customers?       [DC-LIT9] 
• How are customers or other external parties involved in development? (Loose vs Tight coupling)    [DC-INT4] 
• On a detail level, how could resource integration be improved?          [DC-INT6] 
 
Individual level (5 minutes):  
• On a general level, how satisfied are you with the current development process? Is this affected by Covid-19?  
• What problems and bottlenecks occur more frequently at individual developers? 
• What processes work particularly well?               
 
Closing (3 minutes): 
• Are there any other topics you want to add or think are relevant for the middle management interviews? 
              
Thank the participant for the invested time   
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After the SMT interviews are performed, a round of six middle management interviews is conducted. Questions 
target the DC from an operational and project perspective. Complementing handouts are used to facilitate 
discussions of different levels (see next page). This guide is given to participants two days in advance. 
 
Interview guide MMT – UnitHW, UnitLV, UnitHV, UnitCL, UnitST, UnitRD 

Date:   
Introduction (3 minutes)         Length:   
• What is your role within the firm?  
• Describe the work you do for this business unit?  
 
Strategy level (15 minutes)  
 
External knowledge (knowledge)  
• What external knowledge sources are important (and in what stages)?    [DC-LIT1]  
• How do you absorb knowledge from the market?       [DC-LIT1]  
• How is knowledge generated by working for/with clients?      [DC-INT4]  
• How is decided what projects or programs to pursuit by your unit?     [DC-INT2]  
• How is decided which clients to approach? How do you interact with clients?    [DC-INT3]  
 
Product design (technology)  
• (How) well can your unit keep up with changing/new customer demands?    [DC-LIT3]  
• (How) does the modularity of the products affect development?     [DC-LIT3]  
• How is (senior) management involved for realizing the goals of your unit?   [DC-LIT10]  
• What would your business unit need from the firm to improve development?   [DC-LIT2]  
 
Operations level (10 minutes)                       (use sketch 1)  
 
• Describe the workflow for your business unit. Unique/different how?    [DC-LIT7]  
• How is development from your unit aligned with/dependent on other units?    [DC-LIT7]  
• How are business units structurally designed?       [DC-LIT5]  
 
Project level (15 minutes)                       (use sketch 2) 
                          
Management processes (OC)  
• What processes and systems are used to improve development in your business unit?   [DC-INT5]  
• How do you keep track of performance in your unit? Between other units?    [DC-LIT6]  
• How do you manage the timeline of the overall workflow? Clickup?     [DC-LIT2]  
 
Cooperative development (SC)  
• What are relevant social values/capital within your business unit?     [DC-INT5]  
• How do employees between business units work together? Organic/managed?   [DC-LIT8]  
• How do employees within your business unit work together?     [DC-LIT4]  
• How is feedback used when work is reviewed/completed?     [DC-LIT9]  
 
Knowledge expertise (HC)  
• What are the core activities for development employees in your unit? Design/Script?   [DC-INT5]  
• How are assets shared within your business unit and the firm? Cloud/Vetgans?   [DC-INT6]  
• How are assets integrated for product development? LCMS?     [DC-INT6]  
• How do you receive/send information for increasing awareness in the firm?    [DC-LIT9] 
 
Individual level (10 minutes)        (use table 1)  
• What are the non-routine goals of employees in your unit?      [DC-INT1]  
• How effective can employees contribute to the development process in your unit?  [DC-LIT2]  
• How efficient can employees contribute to the development process in your unit?  [DC-LIT2]  
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Figure I.1: Operation arrows and ambidextrous levels (Petro et al., 2019) 

 

 

 

 

 

 

 

 

 
Figure I.2: Intellectual capital and intersections (Turner & Lee-Kelley., 2013) 

 

 

 

 

 

 

 
Table I.1: Ambidexterity tool for output and processes (Turner et al., 2014) 
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Appendices  
Appendix J: Interview coding protocol 

Table J.1: Interview quotes - Strategy level 
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Table J.2: Interview quotes - Operations level 
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Table J.3: Interview quotes - Project level 
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Table J.4: Interview quotes - Individual level 
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Appendices  
Appendix K: Focus group guideline 
The questioning route of the focus group is presented below. The focus group is executed with Dutch 
participants. The questioning route is constructed in English to keep the report and the quotes (Appendix 
M) in the same language.  

1. Introduction (10 minutes) 

The participants are welcomed in the focus group and an update of the business unit interviews is given. 
7 design features are presented to the participants to identify which ones are attractive to include in the 
solution tool. The features are summarized below with help of the infographic sheet that is handed out: 

• Customer knowledge inflow (1) 
Sales- and marketing employees can create ticket ‘requests’ to communicate customer knowledge 
directly to development. This feature aims to explore latent customer needs. 

• Modular development frameworks (2) 
Knowledge workers can select product and question templates from a modular library to increase 
their productivity. The goal is to decrease their dependency on IT expertise.  

• Operational alignment (3) 
Employees have a dynamic overview that shows how content is balanced between products and 
production stage. This feature allows employees to quickly recognize what topics/products need to 
be prioritized.   

• Strategic performance feedback (4) 
Developers receive customer feedback when deployed modules are successful. Internal performance 
measurements and customer validation communicate strategic standards across development. 

• Spillover programs (5) 
Knowledge workers use parameters to nest content over different products and customer segments. 
This feature allows conceptual program directions in an early stage to identify spillover 
opportunities.  

• Knowledge structure (6) 
Content-specific parameters are adopted to create advanced navigation options to retrieve modules. 
This feature enables effective navigation through the knowledge base.   

• Embedded documentation (7) 
A documentation window is added within the module interface to communicate early bottlenecks or 
user story ideas. This feature allows knowledge workers to share decision points effectively.  
 
1.1 Which of the mentioned features do you consider as valuable for your business unit(s)? 

Goal:  Identify overlapping values 
Action:  Check boxes with numbers 1-3 and optionally elaborate in (diagnose sheet) 
 

2. Elaboration (45 minutes) 

The relation between features is described via an infographic, which is handed out to each participant as 
diagnose sheet. This sheet is used to motivate each feature by elaborating on their related problem 
causes. 

2.1 To what extent are the problems related to feature (1) - (7) recognized in product development 
in your business units?  

Goal:  Verify problem causes and solution preferences between units  
Action: Write catchwords (diagnose sheet) 
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3. Solution (30 minutes) 

The current development process at the firm is explained to the participants (Figure 7.2). This process is 
summarized in 6 agile steps. Each step is split in an exploitative and explorative component on the solution 
sheet to identify recommendations for both routine and non-routine tasks: 

• Business need (1) 
The data needed for understanding the industry needs, customer problems and organizational 
strategy. The business need explains which/how solutions are provided to customers. 

• Product backlog (2) 
A list of features and requirements that the solution program should have once deployable or 
completed. Features are described from a functional point of view, not a technical view.  

• Sprint backlog (3) 
A list of technical features that are or can be selected for a development sprint.  

• User stories (4) 
The detailed requirements are worked on by the development team via use-case scenarios, so both IT 
and business representatives understand how a problem is solved 

• Development sprint (5) 
A sprint is a time frame with a list of features approved by business and IT representatives. Sprints 
provide a method for constantly developing small parts of a solution while receiving feedback via 
rapid cycles. A sprint typically has a design, build, test, review and launch stage. 

• Demonstration (6) 
A demonstration or presentation of the solution conducted to all relevant stakeholders, including a 
strategic feedback loop that decides whether development is closed or has to be repeated. 

 
3.1 How or in which stages could efficiency be exploited better?  

Goal:  Identify efficiency improvement  
Action: Mark categories or write catchwords (solution sheet) 
 

3.2 How or in which stages could effectivity be explored better?  
Goal:  Identify effectivity improvements 
Action: Mark categories or write catchwords (solution sheet) 
 

4. Ending (5 minutes) 

Based on the output from the discussions and the diagnose sheets and solution sheets, a brief summary is 
made of the catchwords written down by the moderator on the whiteboard. 

4.1 Does this summary accurately represent the conclusions of today’s focus group? 
Goal:  Validate conclusions 
Action: Add/remove catchwords (solution sheet) 
 

5. Final remarks (5 minutes) 

Based on the discussions that were held, participants get the chance to bring related aspects and issues to 
the surface that were not discussed before. 

5.1 Are there any related issues, thoughts or subjects that have not been discussed? 
Goal:  Address related issues  
Action: Add optional catchwords (solution sheet) 
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Appendices  
Appendix L: Focus group handouts 
 
During the focus group, the following handouts were used to provide support to participants of the 
discussions. These include an infographic sheet, a diagnose sheet and an agile sheet. 

  
 

 

 

 

 

 

 

 

 

 

 

Figure L.1: Infographic sheet visualizing how the feature suggestions relate to each other 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure L.2: Infographic sheet as brainstorm tool (participant example) 
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Figure L.3: General development process – current LCMS 
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Figure L.4: Diagnose sheet (summary by moderator, Q4.1) 

 

 

Figure L.5: Solution sheet (summary by moderator, Q4.1) 
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Figure L.6: Diagnose sheet (Q1.1 & Q2.1 by MMT1, R&D) 

 

 

 

Figure L.7: Solution sheet (Q3 by MMT1, R&D) 
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Figure L.8: Diagnose sheet (Q1.1 & Q2.1 by MMT2, EduOnline) 

 

 

Figure L.9: Solution sheet (Q3 by MMT2, EduOnline) 
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Figure L.10: Diagnose sheet (Q1.1 & Q2.1 by MMT3, EduBlend) 

 

 

Figure L.11: Solution sheet (Q3 by MMT3, EduBlend) 



Master Thesis  124 
 

 

Figure L.12: Diagnose sheet (Q1.1 & Q2.1 by MMT4, Hardware) 

 

 

 

Figure L.13: Solution sheet (Q3 by MMT4, Hardware) 

  



Master Thesis  125 
 

Appendices  
Appendix M: Focus group/Validation coding protocol 

Table M.1: Focus group and validation interview quotes - Strategic level 
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Table M.2: Focus group and validation interview quotes - Operations level 
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Table M.3: Focus group and validation interview quotes - Project level 

 



Master Thesis  128 
 

Table M.4: Focus group and validation interview quotes - Individual level 
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Table M.5: Focus group and validation interview quotes –Agile recommendations for exploitation 
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Table M.6: Focus group and validation interview quotes –Agile recommendations for exploration 
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Appendices  
Appendix N: Validation interview guideline 
The questioning route of the validation interview is displayed below. The validation interview is executed 
in the Netherlands with Dutch participants. The questioning route is English to keep all research 
instruments of the report in one language. English quotes are presented in Appendix M. 

1. Welcome (2 minutes) 

The local experts are welcomed in the validation interview and is informed about the subjects of interest 
and solution design that is presented as tool demonstration.  

1.1 Present the contents of the interview. 
Goal:  Clarify interview goals 
Action:  Verify whether the protocol is understood 
 

2. Demographics (2 minutes) 

The local experts are asked about their involvement in content development and their relation to the local 
resource integration mechanism (LCMS). 

2.1 Can you describe your role in product development and elaborate your thoughts on the current 
LCMS design?  

Goal:  Identify the user-perspective of the involved experts on the LCMS design 
Action: Verify to which level (strategic, operations, project) the expert best relates 
 

3. Tell a story (10 minutes) 

The sketch of the overall development process at the firm is shown to establish the context and verify 
whether there are any misconceptions or mistakes present (Figure 7.2, Appendix O). The sketch is 
explained per agile development step, with arrows linking the technical/social interfaces together and 
activity nodes elaborating the specific tasks in between. 

• Business need (1) 
The data needed for understanding the industry needs, customer problems and organizational 
strategy. The business need explains which/how solutions are provided to customers. 

• Product backlog (2) 
A list of features and requirements that the solution program should have once deployable or 
completed. Features are described from a functional point of view, not a technical view.  

• Sprint backlog (3) 
A list of technical features that are or can be selected for a development sprint.  

• User stories (4) 
The detailed requirements are worked on by the development team via use-case scenarios, so both IT 
and business representatives understand how a problem is solved 

• Development sprint (5) 
A sprint is a time frame with a list of features approved by business and IT representatives. Sprints 
provide a method for constantly developing small parts of a solution while receiving feedback via 
rapid cycles. A sprint typically has a design, build, test, review and launch stage. 

• Demonstration (6) 
A demonstration or presentation of the solution conducted to all relevant stakeholders, including a 
strategic feedback loop that decides whether development is closed or has to be repeated. 

 
3.1 To what extent do you agree with this representation of the development process?  

Goal:  Identify accuracy of the interpreted development process  
Action: Cross/Add arrows, interfaces and/or nodes in sketch if needed 
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4. Problem ranking (10 minutes) 

After the development context is explained by means of the sketch, six bottlenecks are discussed. Each 
bottleneck is linked to a design feature, which is discussed in Section 6. The experts rate on a scale of 1-3 
how important solving the bottleneck is. If a bottleneck is not recognized at all, a 0 is entered. 

• Customer knowledge inflow (1) 
Processes that gather market information and knowledge value from the customer portfolio are not 
standardized/utilized sufficiently to use as foundation for new product development. 

• Modular development frameworks (2) 
The resource integration system (LCMS) limits efficient co-creation and multi-disciplinary teamwork 
between developers, causing task dependency and a lack of progress awareness. 

• Operational alignment (3) 
The workflow system (ClickUp) uses different labels in each business unit that cause process 
complexity. Information overload/misconceptions trouble horizontal awareness of priorities. 

• Spillover programs (5) 
Inconsistent development times of non-routine modules and superficial time indications in the 
workflow system (ClickUp) frequently cause process changes and a lack of progress reliability. 

• Knowledge structure (6) 
Content assets and knowledge information is stored differently by business units, causing individual 
difficulties in content awareness and knowledge sharing in the organization. 

• Embedded documentation (7) 
The absence of documentation routines in decision-making and knowledge brokering cost time via 
revised decisions, content rework and increased meeting frequencies. 

 
4.1 On a scale of 0-3, to what extend do you recognize each bottleneck within the development 

context of the firm? 
Goal:  Identify and prioritize bottlenecks 
Action: Write number in scorecard and transcribe comments in protocol (Appendix M) 
 

5. Demonstration (15 minutes) 

A new general development process (Figure 8.7, Appendix O) is presented to show the boundary 
conditions and assumptions required for the solution design. After the largest changes are explained, the 
tool is presented as interactive demonstration via the following link:  
https://projects.invisionapp.com/share/5AXIG74G6X3#/screens/419811504 
 
The expert interacts freely interact through the demonstration to get a feeling how the tool works. After a 
few minutes of open-ended exploration, the researcher guides the expert through the prototype while 
elaborating on the included features. 

• Customer knowledge inflow (1) 
Sales- and marketing employees can create ticket ‘requests’ to communicate knowledge information 
derived from customer interactions. This feature allows exploring latent customer needs beyond the 
markets segments that are currently targeted . 

• Modular development frameworks (2) 
Knowledge workers can select product and question templates from a modular library to increase 
their productivity and decrease their dependency on IT expertise. This feature allows exploiting 
routine development and improves multi-disciplinary teamwork. 

• Operational alignment (3) 
Employees have a dynamic overview that shows what content is requested, being developed, 
requiring feedback and completed. This feature allows employees to quickly recognize how products 
are composed by content, and what topics/products need to be prioritized.   

• Spillover programs (5) 

https://projects.invisionapp.com/share/5AXIG74G6X3#/screens/419811504
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Knowledge workers use parameters to nest content over different products and customer segments. 
This feature allows management to add conceptual program directions to enable developers to 
identify where spillover opportunities may be located.  

• Knowledge structure (6) 
Content-specific parameters are adopted to unlock advanced navigation options to retrieve modules. 
This feature enables effective navigation through the knowledge base and provides quick awareness 
of the status and user story.   

• Embedded documentation (7) 
A documentation window with module-specific parameters is added in the development interface to 
communicate bottlenecks or user story ideas. This feature allows knowledge workers to clarify 
content bottlenecks or suggestions within the module itself.  
 

6. Wrapping up (5 minutes) 

After the full scope of the tool is covered, the participant is asked to rate all features based on the Kano 
model. The five answer categories are shortly explained before each feature is evaluated. 

• Must be requirement (M) 
The feature is required in the tool. Presence does not lead to additional satisfaction, but absence 
causes dissatisfaction. 

• Attractive requirement (A) 
The feature is not missed when it is absent, but its presence results in customer delight. 

• One-dimensional (O) 
The feature is expected to be present. Presence relates to high satisfaction, and absence relates to low 
satisfaction. 

• Indifferent result (I) 
The presence or absence of the feature does not relate to satisfaction or dissatisfaction 

• Reverse (R) 
The feature is expected not to be present. Absence relates to high satisfaction, presence to low 
satisfaction. 
 
6.1 By using one of the answering options from the Kano model presented in Section 5, how would 

you rate the inclusion of the suggested tool features in the solution design? 
Goal:  Gather feedback on features and validate usefulness  
Action: Write down abbreviations of the answers in scorecard 
 

6.2 Do you have additional feedback on the presented features? 
Goal:  Identify whether the feature value is not desired or not recognized by its design   
Action: Transcribe answers in protocol (Appendix M) 

 

 

 

 

 

  



Master Thesis  134 
 

Appendices  
Appendix O: Validation interview handouts 
 
The following three figures are used as handouts to support different steps from the validation interview 
procedure. Each figure is used in one particular step to facilitate the discussions for collecting more reliable 
data.    
 
Step 3: 

 

Figure O.1: General development process – current LCMS 

 

Step 5:  

 

Figure O.2: General development process – new LCMS 
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Step 6:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure O.3: Kano model (Madzik et al., 2019) 
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