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Abstract

Serious gaming is increasing in use by businesses as well increasing in number of studies. However the focus of
serious gaming in literature has been put on the design phase of the game, while businesses and literature both
acknowledge the importance of studying the implementation phase as well. The serious gaming sector does not have
an implementation framework, while other multiple sectors do have implementation frameworks for diverse
innovations. And although those frameworks could also be used for other innovation implementations, serious
gaming as an innovation slightly differs from other innovations. Specific game elements and characteristics could
influence the implementation of serious gaming from an innovational point of view. For future successful serious
gaming implementation outcomes, a serious game implementation framework is needed that could be used to study
the influence of potential barriers and facilitators of the implementation, what could be translated into meaningful
outcomes that could be used in multiple contexts. The goal was to build such a framework by combining innovational
constructs from the CFIR (Consolidated Framework for Implementation Research) with game elements and
characteristics, and to use and test this framework by evaluating the serious game implementation effort at Samen14.
While innovation implementation literature describes eight constructs (source of design, evidence strength and
quality, relative advantage, adaptability, trialibility, complexity, quality of packaging and design, and costs) as
potential barriers or facilitators for innovation implementation, six of those eight constructs are combined with SG
theory. Using a systematic approach based on qualitative content analysis, supported by the SG implementation
framework, the serious game implementation effort was studied on positive and negative influences of the constructs.
The results showed two constructs were positively related to the implementation effort, four constructs were
negatively related to the implementation effort, two game characteristics were negatively related to complexity, and
two game characteristics were negatively related to SG quality and motivational design and one was positively related
to SG quality and motivational design. Based on the results this research concludes the constructs influence the
implementation of serious games due positive and negative influence of game elements: potential users involvement,
perceived usefulness and effectiveness of the game, needs assessment, and game characteristics. Potential user
involvement in development and experimenting is not crucial for a successful implementation. Perceived usefulness
of serious gaming and the game is necessary for a successful implementation. Individual and environmental needs
should be considered in the game for a successful implementation. And game characteristics (e.g. goals and game
reflection of daily businesses) could influence the implementation in a positive or negative way. This research shows
the importance of combining existing innovational constructs with specific game elements and characteristics and the
usefulness of the serious game implementation framework.
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Introduction

Games are not just used for entertainment but are used for
learning objectives as well (Conolly et al., 2012). Clark Abt
describes this phenomenon as Serious Gaming, what he
defined as mainframe computer or pen- and — paper based
games to improve education in and outside of the classroom
(e.g. De Wit, 2011; Sutti et al., 2012). Usually SG is connected
to video games (Sawyer, 2002). However some definitions are
defined without inclusion of video games: SG is designed for
other primary purpose than entertainment (Sutti et al., 2012);
“with the intention of serving learning goals, behavioral goals,
organizational goals and or intervention goals set by its
developers” (Spil et al.,, 2017, p.1). Although SG is an
upcoming phenomenon in practice as well in science
(Laamarti et al., 2014), focus has been mainly on the SG
design phase (Azadegan et al., 2012; Spil et al., 2017). The
diffusion and implementation phases in SG literature are
underexposed. Although implementation of SG in some cases
is found to be (in) effective, SG literature fail to translate this
into meaningful outcomes that could be used across multiple
contexts (Spil et al., 2017). Other sectors, like Healthcare,
were successful in translating adoption/ implementation
influences into implementation frameworks. Those sectors do
not just evaluate summative endpoint needs but also evaluate
implementation effectiveness. Existing implementation
frameworks are based on barriers of multiple levels:
innovation, inner and outer setting, individuals, and the
process (Damschroder et al., 2009). Although SG literature
does not provide much research about implementation, one
study does mention barriers for SG implementation that
corresponds with before mentioned dimensions by
Damschroder and colleagues. Riedel et al. (2013) mentions
organizational, environmental, contextual and individual, and
SG specific dimensions as potential barriers of SG
implementation. This underlines the importance of SG
implementation research by several researchers.

SG could be defined as an innovation: “an innovation is a
product or practice that is new to its developers and/ or to its
potential users” (Klein and Knight, 2005, p.243); a practice or
idea and object and is perceived as new by an individual or
other unit of adoption (Rogers, 1995); “a new product or
service, a new production process technology, a new structure
or administrative system, or a new plan or program pertaining
to organizational members” (Damanpour, 1991, p.556).
Implementation literature provides many different innovation
implementation frameworks e.g.: Interactive Systems
Framework (Wandersman et al., 2008); Quality
Implementation Framework (Meyers et al., 2012); Ecological
Framework (Durlak and Dupre, 2008); Model for
Improvement (Feldstein et al., 2008), Community- bases
Prevention (Stith et al., 2006); Implementation in School-
based Settings (Greenberg et al, 2005); PARIHS (Kitsen,
1998; Kitsen, 2008; Helfrich et al., 2010; Stetler et al., 2011),
Implementation for Healthcare (Cook et al, 2011);
Consolidated Framework for Implementation Research
(Damschroder et al., 2009). These frameworks are based on
different innovations in several sectors. Although
implementation frameworks are developed at different

sectors, it could be used to study innovation implementations
at other sectors as well (Aarons et al., 2011). Several
researchers have investigated the process of innovation
implementation and increased the understanding how it
developed (e.g. Fixsen et al., 2005; Greenhalgh et al., 2004;
Rogers, 2003; Damschroder et al., 2009). The process may be
revisited when studying a new innovation implementation
effort if it may bring new elements to the implementation
process (Meyers et al., 2012). SG is gaining more interest in
the scientific world, but the focus has been mainly on the
design phase and less on diffusion and implementation (Spil
et al, 2017). To get a better understanding on SG
implementation one must identify the barriers and benefits of
the implementation effort (Azadegan et al., 2012). For a better
innovation implementation process understanding it is
important to find out what factors influence innovation
implementation in particular settings, to optimize
implementation efforts in similar settings (Damschroder et al.,
2009). Therefor research should be conducted in different
settings to contribute in the explanation of why an
implementation effort has been successful or a failure at
specific contexts. Current research on this subject has been
mainly held in the Healthcare sector, less focus has been on
other industries, specifically public organizations (Choi and
Chang, 2009). Based on to the definitions of innovations, SG
could be defined as one. While innovation implementation
frameworks from other sectors also could be used for
evaluation of SG implementation. SG differentiates itself from
other innovations by specific game elements and
characteristics. Those game elements and characteristics
could influence the implementation from an innovational
point of view. These reasons are used to combine existing
implementation frameworks with specific SG theory to build a
SG implementation framework. Constructs of several
frameworks are described and used as input for a conceptual
SG implementation Framework. As mentioned before
constructs could influence innovations as well SG
implementations from different dimensions. It is not possible
to evaluate all dimensions at once (Damschroder et al., 2009).
Therefor this research has chosen to study the dimension that
most likely will differ from other implementations, the
innovation SG itself. The question is which and how
innovational constructs could be combined with specific SG
characteristics to establish an implementation framework for
serious games to find out what works where and why?

The conceptual implementation framework for serious games
includes a combination based on innovation implementation
and SG literature. The framework does not provide explicit
hypothesis, but does provide assumptions based on SG theory.
An example may be the shape of the game: a board or
computer game may influence an implementation in positive
or negative sense, the framework does not include it will be of
positive or negative influence but does include the shape of
the game to find out what works where and why. This is the
abstract of an idea from an observable phenomenon; therefor
this research will indicate it as constructs (Ahuja, 2011). The
goal is to offer a conceptual SG implementation framework
that offers a list of constructs for verification what works
where and why. The conceptual framework is used in a case
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study to evaluate a SG implementation effort to study what
has influenced and why it has influenced the implementation
effort. In 2016 a collective entity Sameni4 started in
cooperation with two SG developers, with the development,
and implementation of a serious game for youth care process
reflection and knowledge sharing between municipalities. This
board game should involve fourteen municipalities, which are
involved with youth care. The intention was to implement and
diffuse the game by potential users involvement in the
development process using the Game of Games to implement
the game in all 14 municipalities. Five of the fourteen
municipalities have actually started with the implementation
of the game but all have failed to implement. Since all of the
municipalities have failed to implement the game, all could be
marked as low implementation units. Therefor the conceptual
SG implementation framework is used for implementation
evaluation. The first goal of the evaluation is: how to apply the
conceptual SG implementation framework to identify
contextual influences that explain the outcome of the
implementation effort? With a second goal to describe how to
use the framework, suggest refinements to the framework, and
provide directions for future research. Although the
implementation effort has failed the findings are nonetheless
helpful for future SG implementation efforts. The SG
implementation framework could be used to indicate the SG
implementation context in a particular setting, to evaluate SG
implementation progress, and for explanation of findings in
SG implementation research or to improve SG
implementation.

Overall this research is split into two aims, those aims
together will provide an answer to the overarching research
question, how to identify potential barriers and facilitators of
serious game implementation? The first goal is to develop a
conceptual framework for SG implementations. Therefor this
research will answer the following research question (aim 1):
which and how innovational constructs could be combined
with specific SG characteristics to establish an implementation
framework for serious games to find out what works where
and why? This research questions was answered by the
following sub- questions: what does influence an innovation
implementation, what is the influence of game elements and
characteristics on implementation, how to combine game
elements and characteristics with implementation constructs
from an innovational point of view? This framework is used to
identify contextual influences that explain the implementation
effort outcome at Sameni4, of which results could be used to
refine the conceptual SG implementation framework. The
following research questions will be answered (aim 2): how
and what barriers and facilitators have influenced the serious
game implementation effort at Sameni4? This research
questions was answered by the following sub- questions:
which barriers and facilitators of the serious game
implementation effort could be identified by using the
Conceptual Serious Game Implementation Framework, and
how to use the Conceptual Serious Game Implementation
Framework be used?

In the literature review existing innovation implementation
theory is combined with specific game elements and
characteristics that may influence a serious game
implementation. The method section describes how the

conceptual serious game implementation framework is used to
evaluate the implementation effort at Sameni4. The results
section declares the influence of the constructs by the
conceptual serious game implementation framework. Based
on the results a discussion and conclusion is written, while
also the limitations of this research are described.

Literature Review

In this research theories (published models, theories, and
frameworks) are used to describe implementation of
innovations and serious games, in multiple sectors like
healthcare, psychology, and business. The technique of
Wolfswinkel (2013) is used to guide this literature review. A
snowball effect is used to study the determinants of diffusion,
dissemination, and implementation of innovations, starting
with Rogers (2003) and Geenhalgh et al. (2004) for
understanding innovation implementation, and later
Damschroder et al. (2009) for innovation implementation
construct defining. The combination Serious Games AND
Implementation only provided three relevant articles
(Azadegan et al., 2012; Riedel et al., 2013; Spil et al., 2017)
that describes somehow the influences of SG implementation.
SG literature does not provide many implementation studies;
it does provide some research about SG development. Several
game elements and characteristics are studied that could have
influence on the development of SG. Development is part of
the implementation process and therefor, game elements and
characteristics are used to study the implementation from an
innovational point of view. Select SG literature was sought-
after through inclusion of Serious Games AND Characteristics,
what could define what game elements may influence an
implementation from an innovational point of view. From the
literature 46 articles were screened and selected of which 17
are used for background information and 29 are used for
analysis. Of those 29 articles used for analysis are 9 articles
that describe specific characteristics of serious games, while
the other 17 articles describe the implementation process and
its influences. For the literature review in this research two
types of coding processes are used: open- coding and
selective- coding. Open- coding is used to describe the
diffusion and innovation implementation processes what
could be well defined from existing literature. It is used to
identify a set of constructs that are predetermined as
influential on implementation of innovations. Selective coding
is used to refine the constructs identified with open- coding.
Specific SG literature is used to refine found implementation
constructs into new constructs that may influence the
implementation of SG. The literature is presented in the
literature review below, while the combined constructs are
defined in the SG implementation model “figure 3”, and the
codebook based on this model is provided in additional file 1.

Implementation and innovation implementation are widely
used concepts that yet have no consistent definitions in
literature. Both concepts are therefor briefly explained how
they are used in this research. Implementation is part of the
diffusion process as diffusion is overarching implementation.
Several researchers describe the diffusion process, but
probably the most famous ones are Rogers (2003) and
Greenhalgh et al. (2004). Rogers’ (2003) model contains five
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stages “figure 1” that together combines the diffusion of
innovation: 1) Awareness (dissemination: potential users
make acquaintance of an innovation), 2) Persuasion (interest
in innovation), 3) Evaluation/ decision (adoption: decision of
potential users to try the innovation), 4) implementation
(preparation of organization for innovation usage), 5)
institutionalization (routine wuse of the innovation).
Greenhalgh et al. (2004) based their model on Rogers and
colleagues’ model of diffusion and differentiate six categories:
1) innovation, 2) adoption/assimilation process, 3)
communication and influence (diffusion and dissemination),
4) the inner (organizational) context, including antecedents
for innovation in general and readiness for particular
innovations, 5) the outer (inter-organizational) context,
including the impact of environmental variables, policy
incentives and mandates, and inter-organizational norms and
networking, 6) the implementation process. Although overlap
may occur among the stages of diffusion, the implementation
phase follows the adoption phase. Adoption usually starts with
the identification of a need and possible solutions to this need,
this is followed by the decision to adopt a solution and ending
with the actual implementation of the solution (Damanpour
and Schneider, 2006; Holahan et al., 2004; Sawang, 2008).
Klein et al. (2001) state adoption is just the beginning of the
innovation process and is successful when it is used and
accepted, while such decisions are typical managers’ decisions
(Klein and Sorra, 1996). Klein and Knight (2005) gave a small
example of what they mean by adoption: they refer to a
machine used for sporting that is bought but not in constant
use. In their definition the machine is adopted but is not
implemented. For a successful implementation the innovation
needs thus to be in constant use. Literature shows the
importance and influence of the dissemination and adoption
phase on the implementation of innovations.

IDEA INYEMNTION ——# DEVELOPMENT —= ADGETION'DIFFUSION
— Needs/prablems — Design 3 - hain Decigion Procass
- Research - Commercialize Sub-Stages:

) AwarenessKnowledge
FACTORS AFFECTING RATE OF ADOPTION:
*| Innewvation characteristics:
Aelative agvaniage
Compatibility
Complaxity
Trialability
| Obsarvabslity
Type of innovalion decisipn:
oplional. collective. authorily
Communication channels and behavior
change agent's promaotian efforts
| Mature ol social system:
norms and socioeconomic leatures
innovation capacily
percaived needs of gaps

InteresyPersuasion

Insttutionalization

“Figure 1”, Model of Innovation Diffusion, Rogers
(2003)

Innovation implementation has been described in several
ways: as the process after the innovation is noticed, adopted
and handed over to potential users (Kandiri, 2013); “events
and actions that pertain to modifying the innovation,
preparing the organization for its use, trial use, acceptance of
the innovation by the users and continued use of the
innovation until it becomes a routine feature of the

organization” (Damanpour and Schneider, 2006, p.217); a
specified set of activities designed to put into practice an
activity or program of known dimensions (Fixsen et al., 2005);
a process within an organization to gain targeted employees
appropriate and committed to use an innovation, it is the time
needed for potential users to become skillful, consistent and
committed to the use of an innovation (Klein and Sorra, 1996).
In general it can be described as the process after adoption to
make the organization ready for constant use of the
innovation. The phases before implementation are highly
relevant and influential on the implementation phase
(Greenhalgh et al., 2004). Klein et al. (2001) state successful
implementation is dependent on innovation effectiveness
(benefits created by innovation) as well on implementation
effectiveness (innovation implementation and use by potential
users). Although the model in “figure 2” shows a direct
relationship between implementation effectiveness and
innovation effectiveness, successful implementation may not
automatically  occur in  innovation  effectiveness.
Implementation effectiveness is influenced by the
implementation climate. According to Klein and Sorra (1996)
implementation climate is shaped by the experiences and
observations and information and discussions by employees
on organizational implementation policies and practices.
These policies and practices will determine as a
comprehensive and interdependent whole how strong the
implementation climate will be. Better policies and practices
will increase the level of support for implementation by
employees (Sawang, 2008). Policies and practices are shaped
by: institutional factors as financial resources and
management support (Klein et al., 2001); human resources
(Sawang, 2008), individual factors (Jacobs et al., 2015);
collective humans’ perceptions (Holahan et al., 2004);
institutional enabler, learning (Choi and Chang, 2009).
Various factors from user-based point of view have an impact
on innovation implementation. Although these models and
that of Klein and colleagues do not show what and why factors
influence implementation it does give it good overview of the
process and how it is affected.

HManagement o IMplementation
AUP It ol e
Implementatian
/ ol Clveress
Financial Implemsnttion /
rEsSOUPCE —»  policies ard
availabiity procicas

“Figure 2”, Model of Innovation Implementation
Klein, Conn and Sorra (2001)

Unlike models, which usually aim to simplification of a
phenomenon or an aspect of that particular phenomenon,
frameworks indicate a structure, system or plan that contains
multiple descriptive categories; concepts, constructs or
variables, and the relation between these categories, which are
assumed to have influence on a phenomenon (Sabatier, 2007
in Nilsen, 2015). Frameworks show what influences particular
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phenomena but do not provide an explanation (Damschroder
et al., 2009). According to Nilsen (2015) frameworks are like
checklists relevant to different aspects of implementation,
which do not specifically mention the mechanisms of change.
SG literature does not provide a framework that describes
constructs that could influence the implementation; it does
recognize dimensions like the innovation itself may have
certain barriers that could influence the implementation.
Individual perceptions of game elements and characteristics,
organizational involvement, and community involvement will
determine the accomplishment of implementation (e.g. Jabbar
and Felicia, 2015; Damschroder et al., 2009; Greenhalgh et al.,
2004). Aarons et al. (2011) state innovation implementation
frameworks built for a specific sector could be used for other
sectors as well, therefor the constructs described by
Damschroder et al. (2009), which are mainly based on the
theory by Rogers (2003) and Greenghalgh et al. (2004), are
used as basis combined with specific game elements and
characteristics. All characteristics of innovation described by
Rogers (2003) are described in the framework, except for
compatibility. Although this characteristic is used by
Damschroder et al (2009) in the CFIR, it is not defined as a
characteristic from an innovational point of view.

Table 1.

Innovation Characteristics

- Innovation Source

- Evidence Strength and Quality
- Relative Advantage

- Adaptability

- Trialibility

- Complexity

- Design Quality

- Cost

“Table 1”, CFIR dimension Innovation, Damschroder
et al. (2009)

Use of the game will depend on potential users engagement
(Jabbar and Felicia, 2015). They note enjoyment and
motivation could reach engagement for potential users
sustainment. According to Connolly et al. (2012) engagement
is related to game elements and players’ attributes. Game
elements could include game characteristics (e.g. Garris et al.,
2002; Lucas and Sherry, 2004); and the type of the game (Lee
et al, 2007). Although SG literature does not provide
constructs that could influence the implementation, it does
highlight the importance of potential user involvement in
game development to access baseline knowledge and skills,
and perceived game usefulness (e.g. Watson and Fang, 2012;
Spil et al., 2017), what could influence the source of design,
evidence strength and quality, adaptability and trialibility.
While game characteristics such as challenge, rules and goals
(e.g. Garris et al., 2002; Tsekleves et al., 2016), could
influence complexity and the quality of packaging and design.

An overview of constructs that could influence SG
implementation is provided in “figure 3”. Influences of those
innovational constructs on innovation implementation and

their relation with game specific characteristics are explained
in more detail per construct. “Figure 3” provides an overview
of all the constructs from the SG implementation framework.
Based on the CFIR the constructs are combined with game
elements characteristics.

Figure 3.

Serious Games Implementation Framework

1. Source of Serious Game Design Individual
perception of involvement potential users in Serious
Game development. 4B, D, E.F

2. Evidence Strength and Quality the perception of
stakeholders if serious games will work in the
current setting using motivational game elements. #
F

3. Relative Advantage the extent to which this
particular innovation is perceived better than other
innovations/ methods. 4 B.C

4. Adaptability degree to which the game meets the
individuals’ knowledge and skills, organizational
needs, and community needs. 4 B:D:EF,G

5. Trialibility degree to which potential users were
allowed to participate in testing and experimenting
with the game for feedback purpose. 4B G F. H

6. Complexity perceived difficulty of the game and
it’s implementation by specific game characteristics.
Specific game characteristics: goals and rules,
characters, multiplatform, transference, and
challenge. 4 B.C. F. G, H

7. Serious Game Quality and Motivational
Design individual perceptions how design and
packaging fit users and organizations, and how
motivational design is conceived by specific game
characteristics.

Specific game characteristics: fantasy, rules and
goals, challenge, characters, playing platform,
transference (game results), physical (reflection work
field). & F. G H

8. Costs include investment, supply, and opportunity
costs related to the development and
implementation of the game. &1

“Figure 3”, SG Implementation Framework

The letters behind the constructs define by what literature the
construct is based on.

Construct based on Implementation Literature e.g.:
A: Damschroder et al. (2009) :2:3:4,5.6,7,8

B: Greenhalgh et al. (2004) :3:4.5:6

C: Rogers (2003) 356

D: Fixsen et al. (2005) -4

E: Stith et al. (2006) -4

Construct combined with SG Literature e.g.:
F: Jabbar and Felicia (2015) 24,5 6,7
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G: Wilson et al. (2009) 46,7
H: Tsekleves et al. (2016) 56.7:8

Source of SG Design

This is defined as the individual perception an innovation is
developed within or outside the organization (Damschroder et
al.,, 2009; Greenhalgh et al., 2004). Participation in game
development should involve all the individuals related to the
game (Spil et al., 2017; Jabbar and Felicia, 2015; Garris et al.,
2002). The idea is to assess the need of all of those who are
involved with an innovation to consider the perspective and
elements of potential users (Stith et al., 2006; Feldstein et al.,
2008; Damschroder et al., 2009; Greenhalgh et al., 2004;
Fixsen et al.,, 2005). Whether or not potential users were
involved in the development it may be a barrier of facilitator
on SG implementation.

Evidence strength and quality

Damschroder et al. (2009) defined this as the perception of
stakeholders on quality and validity of evidence supporting
required outcomes of the innovation. In other words this
includes the perception of stakeholders if an innovation will
work in the current setting of the organization. The perceived
usefulness of SG will require the presence of motivational
elements such as goals in game goals and intervention goals
(Jabbar and Felicia, 2015). Motivational elements refer to how
SG has influence on a players’ thoughts, actions, and reactions
on gameplay and learning. A way to influence the users'
perception of desired outcomes is to translate all the
information required to make SG easy to understand, this is
the so-called Prevention Synthesis and Translation System
(Wandersman et al., 2008). How and what evidence of
strength and quality of SG is provided at potential users may
be barriers or facilitators for SG implementation.

Relative Advantage

Rogers (2003) defined this construct as the level to which an
innovation is perceived being better than the idea it
supersedes. This definition is used by multiple authors in the
implementation science (e.g. Damschroder et al., 2009; Cook
et al., 2009; Greenhalgh et al., 2004; Feldstein et al., 2008;
Durlak and Dupre., 2008). For example, Damschroder et al.
(2009) defined relative advantage as stakeholders' perception
of the advantage of implementing the innovation compared to
other innovations. This comparison includes the innovation
with existing innovations in the organization and innovations
not used in the organization. Another construct from Rogers
(2003) has merged into this construct by Damschroder et al
(2009); observability. Observability is described as clearly
visible benefits of the innovation (Rogers, 2003). But when
measuring both relative advantage and observability, both will
be too tight to separate from another (Damschroder et al.,
2009). Therefor Damschroder et al (2009) have placed
observability under relative advantage, although both are
acknowledged. Perception of stakeholders if SG supersedes
other methods that share the same purpose, may be a barrier
or facilitator for SG implementation.

Adaptability

Adaptability defines the degree to which an innovation could
meet individual, organizational, and on community needs
(Greenhalgh et al., 2004; Fixsen et al.,, 2005; Stith et al.,
2006; Durlak and Dupre, 2008; Damschroder et al., 2009). As
they share the same core Stith et al. (2006) refer to
adaptability as community fit: fit between the needs of
potential users and its environment. Adaptability relies on the
core components (elements that cannot be missed in the
innovation) versus adaptable periphery (adaptable elements,
structures, and systems required to make use of the
innovation in the organization) of the innovation (Greenhalgh
et al., 2004; Fixsen et al., 2005; Damschroder et al., 2009).
Jabbar and Felicia (2015) state involvement of potential users
of SG is important for adaptation in game development
process. Game development should consider baseline
knowledge and skills of potential users of SG to meet
individual needs (Wilson, 2009). Modification to individual
and environmental needs may lead to a stronger
implementation  (Durlak and Dupre, 2008). SG
implementation may require individual and environmental
(organization and community) needs what may be barriers or
facilitators for SG implementation.

Trialability

This construct defines the degree to which potential users
were allowed to test and experiment with the innovation
(Rogers, 2003; Greenhalgh et al., 2004). Testing and
experimenting with the innovation by potential users,
supports adoption of the innovation (Feldstein et al., 2008).
Jabbar and Felicia (2015) argue the importance of potential
users involvement in the process, while testing and
experimenting with the game, potential users could provide
feedback for problem solving. Testing and experimenting with
the game is essential for potential users to explore the game
and how this fits learning principles (Tsekleves et al., 2016).
Based on this exploration, potential users could provide
feedback and assess control, what is considered to be
motivational (Wilson, 2009). Potential user involvement in
testing and experimenting with the game may be a barrier or
facilitator for SG implementation.

Complexity

The complexity of an innovation is defined as the degree to
which an innovation is perceived difficult to be used (Rogers,
2003; Greenhalgh et al., 2004). According to Damschroder et
al. (2009), complexity of an innovation could include difficulty
of the innovation itself (duration, scope, radicalness,
disruptiveness, centrality, and intricacy) as well as the number
of steps to implement the innovation. The complexity of an
innovation could be determined by estimation (number of
steps for usage and implementation of an innovation) and
wideness (number of choices when making decisions)
(Kochevar et al., 2006). The perceived level of difficulty of SG
is related to the quality and design of SG (Mildner, 2015). A
game will lose interest when perceived too difficult (Wilson,
2009; Mildner, 2015). A clear game design is essential for
motivating potential users to use SG (Mildner, 2015). Specific
SG elements perceived as difficult on SG implementation
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could be reflected by; goals and rules (Garris et al., 2002;
Wilson, 2009; Charsky et al., 2010; Jabbar and Felicia, 2015);
characters (Charsky et al., 2010; Mildner, 2015);
multiplatform (Owen, 2004; Tsekeleves et al, 2016);
transference (Tsekleves et al, 2016), and challenge (Garris et
al., 2002; Jabbar and Felicia, 2015; Wilson, 2009). The
elements of challenge in games lie in its tasks and activities
(Charsky et al., 2010). The characteristics of challenge
describe the problems that demand the players' ability
(Mildner, 2015). On the other hand, the characteristics of SG
may cause complexity when implementing. All games have
their story in a specific setting and with specific characters
(Charsky et al., 2010), on a chosen playing platform (Owen,
2004; Tsekleves et al., 2016). Both players needed as
character and the chosen platform may cause difficulties in
bringing them together at the time and place needed.
Transference determines the transfer of generated data using
SG to the “real world”, learned processes and tasks will be
executed (Wilson, 2009; Tsekleves et al., 2016). Specific game
elements may influence SG implementation by making the
game more difficult to play or/ and by making it harder to
implement the game, what may cause barriers or facilitators
for SG implementation.

SG Quality and Motivational Design

Damschroder et al. (2009) described this construct as
innovational design quality and packaging. As they used the
definition of Klein et al. (2001) they defined it as the perceived
eminence how the innovation is interconnected, introduced
and should fit the organization. In other words, it defines how
individuals perceive the design as qualitative. The design of a
game may determine the level of engagement (Jabbar and
Felicia, 2015). Innovational characteristics may influence the
individuals’ motivation and joyfulness to play the game, which
will determine the degree of engagement (Garris et al., 2002;
Wilson, 2009; Charsky et al., 2010; Jabbar and Felicia, 2015).
According to Jabbar and Felicia (2015), a game must be
playful (cause excitement) and attractive (draw players'
physical attention) in order to engage potential players. Eleven
elements from literature are described a game should meet for
SG design. 1) Fantasy represents an imaginary world with
analogies for real-world processes (Garris et al., 2002; Owen,
2004; Wilson, 2009; Charsky et al., 2010; Mildner, 2015). 2)
Rules and goals are guidelines how to play SG (Garris et al.,
2002; Wilson, 2009); Charsky et al., 2010; Jabbar and Felicia,
2015). 3) Sensory stimuli reflect the temporary acceptance of
another reality (Garris et al., 2002; Wilson, 2009). 4)
Challenge in SG is determined by perceived difficulty of
players to reach SG goals (Garris et al., 2002; Jabbar and
Felicia, 2015); (Wilson, 2009; Tsekleves et al., 2016). 5)
Mystery involves the search for new information of unknown
settings (Garris et al., 2002; Wilson, 2009). 6) Control gives
the users authority playing the game (Garris et al., 2002;
Wilson, 2009). 7) Characters in SG determine from what
perspectives the game is played (Charsky et al., 2010; Mildner,
2015). 8) The playing platform of SG will determine in what
setting the game is played (Owen, 2004; Tsekleves et al.,
2016). 9) Conflict represents the problems SG is solving
(Wilson, 2009). 10) Physical determines how these problems
reflect the "real world" (Wilson, 2009). 11) Transference or

psychological determines the content learned with SG used in
the "real world" (Wilson, 2009; Tsekleves et al., 2016). The
mentioned characteristics intent to give SG structure, increase
motivation, and generate fun for engagement (Mildner, 2015;
Jabbar and Felicia, 2015). If the design of SG does not satisfy
potential users, perceived usefulness as well as the attitude
toward using is lowered (Mildner, 2015). Game elements may
influence SG implementation by design quality and packaging
and/ or by influencing the level of engagement what may
cause barriers or facilitators for SG implementation.

Costs

This includes all the costs related to the innovation and the
implementation of the innovation (Damschroder et al., 2009).
Costs could include: investment, supply, and opportunity
costs. According to Tsekleves et al. (2016) investment costs or
production costs relate to game development, and supply costs
include promotion and distribution what refer to the effort
spread the game through various channels. They state due
limited budgets often the focus is on learning and not
necessarily on the part that motivates players. Costs of SG as
well its implementation may be barriers or facilitators for SG
implementation.

Method

To further develop the idea of an SG implementation
framework this research has a conducted a case study to
further test and develop the framework for SG
implementation. This exploratory case study is combined with
qualitative direct content analysis, what will give the
opportunity to explore and describe the collective perspective
of what SG characteristics may have influence on an
implementation effort (Yin, 2003); to investigate the
dynamics of SG implementation at Sameni4 (Eisenhardt,
1989); while using a coding scheme derived from theory for
direct content analysis (Hsieh, 2005); for building a SG
implementation framework. The case study is used as an
additional source on theoretical insights displayed in the
conceptual framework in “figure 3”. The results of the case
study are used to refine the conceptual SG implementation
framework. The implementation effort however has not been
successful; therefor for empirical reasons this case study
should also be a sort of an evaluation for better SG
implementation. “Mistakes, obviously, show us what needs
improving. Without mistakes, how would we know what we
had to work on?”, (McWilliams, 1994). The case study
combined with direct content analysis is suited for exploring
knowledge in depth leading to a new conceptual theoretical
framework or theory (Hsieh, 2005). The framework build
from theory might not be the same afterwards (Hartley,
2004). Existing theory helped to focus on the research
question by leading to an initial coding scheme, what makes
the study deductive in nature. The main strength of this
approach is that it could extend and support the conceptual
SG implementation framework (Hsieh, 2005).

A Dutch public entity was chosen to evaluate a SG
implementation effort. Public organizations are interesting as
they are forced to innovate for change implementation under
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the watch of a public opinion. Studying SG implementation in
public organizations fulfills the need of more implementation
research in this sector (Choi and Chang, 2009); while it also
addresses the need of SG implementation research (e.g.
Azadegan et al., 2012; Riedel et al., 2013; Spil et al., 2017).

Setting

This research was carried out in a network organization Regio
Twente that directs a voluntarily corporation between all the
fourteen municipalities: Samen14. Sameni4 was created for
cooperation in youth care between fourteen municipalities for
better youth care in the region. Within Sameni4: new youth
care policies are being prepared; municipal managers vote
how to use the Social Domain; and civil servants as policy staff
members share experiences on performance and
administrative matters. Sameni4 core business’ are: contract
management; client “Veilig Thuis Twente”; and monitoring
and reflection (Sameni4). Together the fourteen
municipalities take care of approximately 13.000 children
(CBS, 2016). There are no exact numbers of how many civil
servants are involved with youth care, but Sameni4 invites
around 45 of them for a meeting every month, what is just a
fraction of the total number involved (Sameni4). As
mentioned before reflection is one of Sameni4 core
businesses. Since usual consultations did not work, they came
up with the idea to create a serious game for reflection. The
game involves multiple civil servants from different
municipalities to reflect on targets set during development.
After a selection procedure two game developers from Saxion/
UTwente were contracted for leading SG development. After
being officially and administratively accepted, managers of the
municipalities appointed one or two civil servants per
municipality to join SG development. After a first meeting five
municipalities were left for the development process. Deputies
from the municipalities that did join the development (N=5),
contractors (N=2), and the game developers (N=2) were asked
for research participation. A total of N=9 interviews were
conducted.

Sameni4 was regarded as appropriate for data collection since
it could provide information answering the research question
as it was assured civil servants and others that joined the
implementation effort would tell their individual perception
on the influence of SG characteristics on the implementation
effort for a collective perception. The persons that were
interviewed have been part of the implementation effort from
different directions and are therefor suited to share their
experiences from different angles that give a collective point of
view on SG implementation.

Sampling

After being introduced with the subject and goal of the
research through pitches and the Sameni4 newspaper, civil
servants that were personally involved with the
implementation of SG were invited through Sameni4 to
participate in the research process. Through an email
potential participants were extendedly informed about the
purpose of the research. Those who agreed were contacted for

planning a personal interview. The persons who agreed on
interview participation are a perfect reflection of those
involved with the implementation. Developers, contractors,
managers, and executors have joined for research
participation. The individual perception combined provides a
collective perception on the influence of constructs defined in
the conceptual SG implementation framework. The collective
perception on SG implementation could be the input for
framework refinement.

Data collection

A semi- structured interview “additional file 1” was chosen for
data collection. The interviews lasted approximately between
30 and 60 minutes and were audiotaped and transcribed
verbatim. The interview questions were based on the
conceptual SG implementation framework provided in “figure
3”. After some introducing questions, open- ended questions
were asked about their perspective on what characteristics of
the game had influence on the implementation effort of SG.
Probes were used to identify individual perception on
predetermined categories at Complexity and SG Quality and
Design to define which specific SG characteristics could have
had influence on the implementation effort (Hsieh, 2005). The
questions and analysis is focused on innovational (SG)
characteristics only. This provides a step in the direction of
refining the conceptual implementation framework for SG.
The focus of this study is purely on innovation since the
innovation itself (SG) differentiates itself from other
innovations by specific game elements and characteristics that
may have influence on an implementation effort.

Data analysis and coding process

The analysis is approached by a direct content analysis for
validation and extension of the theoretical framework shown
in “figure 3”. A codebook “additional file 2” was developed for
qualitative content analysis (Hsieh, 2005). The codebook
facilitated a systematic identification of qualitative data for
pattern analysis apparent from data and theoretical concepts.
Based on existing theory and research, key constructs were
used for building constructs with inclusion criteria for coding.
For a more trustworthiness analysis and no bias in the
identification of relevant text, data was highlighted and
appointed to a construct, followed by coding the highlighted
using predetermined codes (Miles and Huberman, 1994;
Hsieh, 2005). Any text left without categorization is given a
new category or subcategory. In this way the research is
mainly deductive but also inductively of kind. This is chosen
because of the exploratory nature of this research. After
coding, a memo per interviewee was developed with
supporting quotes per construct according to the theoretical
framework or by a new construct inductively raised from the
data. After coding all the transcripts the researcher continued
to code per construct for case memo completion. New
transcripts were used to confirm previously written
information about the construct, reject written information, or
add new information to the construct. The ratings of the
constructs are listed in a matrix for all the parties involved in
“table 2” in “additional file 3”. An overall rated effect is
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provided at the results for overall measurement of the effect
on the SG implementation effort. The overall rating of the
construct is assumed qualitatively correlated as SG
characteristic influencing the implementation effort. Probes
were used to determine what specific game characteristics
could have influence on SG Complexity and SG Quality and
Design for implementation. An overall rating is given to these
constructs for influence on the implementation effort. Probes
within the constructs are rated on the same criteria as the
constructs listed in “table 2” in “additional file 3”.

Results

All the civil servants (N= 12) of the local governments, which
have participated in SG implementation, were invited for an
interview to give their individual perception of what
characteristics of SG had influence on the failed
implementation effort. Not all the civil servants of the local
governments had interest in participation, which left 60%
(N=7) of the civil servants. Besides these potential users, the
game developers (N=2) both have participated, and two
official contractors have participated, which gives a total of
N=9 interviewees. For privacy reasons the interviewees are
referred to as X:1-9. “Table 3” shows the individual perception
if the construct had influence on the implementation effort in
positive or negative way. The results of Complexity and SG
Quality and Motivational Design in “table 3” show the usual
measurement by Damschroder et al. (2009), while their
relation to specific game characteristics is measured in “table
4” and “table 5”.

Of the 8 SG implementation constructs assessed, 5 constructs
clearly differentiate themselves with a positive or negative
influence on the implementation effort as shown in “table 3”.
While complexity of SG is influenced by 2 game characteristics
in a positive and negative sense, quality of packaging and
motivational design is influenced by 3 game characteristics in
a positive and negative way. The following section briefly
describes how the mentioned constructs have influenced the
SG implementation effort.

e

Adaptabi | -1 | 2 | -2 | -1 | -1 | -1 | -1 | -1 | O

lity

Trialibili | +1 | +1 | +1 | +1 | +1 | +1 | 41 | +1 | +1

ty

Complex | o 0 0] 0 0 0 0] o] 0]

ity

SG -1 | M| o | +1 | -1 | +1| 0 | +1 | +1
Quality
and
Motivati
onal
Design

Costs 0 0 0 0 0 0 0 -1 0

Table 3.

Serious Gaming Construct Rating

X | X [ X 1 X [ X | X | X | X | X
1 |2 |3 |4 |5 |6 |7 |8

=]

Sourceof | +1 | -2 | +1 | +2 | 41 | +1 | +1 | +1 | +1
SG
Design

Evidence | -1 | -2 | -2 | -1 -1 -1 | 2| 1 0
Strength
and

Quality

Relative 1| -1 |2 |+2|+1 | M| 1 o | +1
Advantag

“Table 3”, constructs ratings based on coding
Source of SG Design

Overall the interviewees agreed the source of SG design as
cooperation between the developers had a positive influence
on the implementation effort. According to the interviewees
(N=9) SG is a creation of cooperation between the developers
of the local governments and the game developers. Starting
with the game of games, both parties could deliver their own
expertise in the designing process, what is described in prior
research as need assessment of those involved and should
contribute to a positive implementation (e.g. Greenhalgh et
al., 2004; Damschroder et al., 2009; Jabbar and Felicia,
2015). The developers of the local governments brought in the
knowledge and the expertise from youth care from different
views, while the game developers delivered SG concepts and
translated youth care knowledge in the game. In common this
cooperation between potential users and game developers is
seen positive: “it was good we could deliver youth care
content, while they have implemented it in the game”, (X:1).
Representiveness of potential users was named as another
reason the source of SG design was assumed as positive on the
implementation effort: “this wide source of knowledge is
better for the development”, (X:3). One exception described
the different views by officials as confusing: “ it made it even
more unclear what the goal and target group should be”,
(X:2). While the civil servants of the local governments felt
they were totally part of the Source of SG Design, on the other
hand it was unclear for the civil servants who gave the actual
assignment for SG development: “my manager ordered me to
participate”, (X:7). Important issues like the goals (game and
intervention goals) and the target groups were unknown and
were left over to the civil servants of the local government for
game development. Two interviewees could tell how the
assignment was created. Before an assignment will be
accepted it will be send to all the local governments, “which
have all accepted the assignment”, (X:5). Contacts from local
governments were assigned to deliver names for development
participation. These contacts were also sent a description of
the goal and the assignment. This was unknown by the civil
servants who have participated in the development of the
game.
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Evidence of Strength and Quality

Overall the interviewees had a negative view on evidence of
strength and quality of SG on the implementation effort.
According to the interviewees this has resulted in low
participation in game development and a failed
implementation of the innovation. Some interviewees
reproach lack of support and information about the evidence
of strength and quality before the development process and
after the development process for using the game as cause of
the negative influence on the implementation effort. Almost
all the interviewees (N=7) agreed no support was created for
game development and game usage: “the goal and effect of the
game were unknown to all the local governments”, (X:4).
While supporting materials should influence the individual
perception if an innovation will work in a certain setting
(Damschroder et al., 2009). Potential users that were involved
with SG development required information about SG
effectiveness, goals and target group before development
while they also mentioned potential users who were not
involved with SG development also require evidence of
strength and quality of SG.

Relative Advantage

The interviewees had a mixed view on the effect of relative
advantage on the SG implementation effort. A part (N=2) of
the interviewees that saw the game as a negative influence,
had a feeling an innovation was needed for youth care process
reflection and SG could contribute to this, but not in its
current shape: “the overall feeling for knowledge sharing was
present” (X:1); “I have a need for knowledge sharing and think
SG could provide this but not in the game’s current shape”,
(X:2). Another part (N=2) indicated an innovation such as SG
was not considered necessary for youth care process
reflection: “ it is unnecessary to share knowledge with this
game, there are several other ways to do so”, (X:3). Both the
shape of the game and the advantage compared to other
methods are mentioned as negative influence on the
implementation effort. What in reverse order, corresponds
with the theory of Rogers (2003), in which the relative
advantage of the game is not recognized; as a result it
negatively influenced the implementation effort. A total of five
interviewees mentioned they had the feeling an innovation
like SG was needed for youth care process reflection. While of
those interviewees three did think the game also had a relative
advantage to other methods and was mentioned as a positive
influence on the implementation effort. According to these
interviewees the game is a creative innovation that helps the
users to reflect on youth care processes in a structured way.
Overall relative advantage tends to have a more negative
influence on the implementation effort.

Adaptability

Adaptability had, in the overall view of the interviewees, a
negative influence on the implementation effort, while it had
an aspect with a positive influence. A positive influence was
created due the fact potential users were involved during the
development process (Greenhalgh et al., 2004; Fixsen et al.,

2005; Stith et al., 2006; Durlak and Dupre, 2008;
Damschroder et al., 2009); and through adaption to a certain
level of baseline skills and knowledge of potential users during
the development process (Wilson, 2009; Jabbar and Felicia,
2015). Several reasons were given why adaptability had a
negative influence on the implementation effort, but two were
mentioned most frequently. Some of the interviewees (N=3)
mentioned the target group of the game was unknown, what
made it impossible to know if it was adapted to that group.
Interviewees (N=4) have also mentioned the absence of
multiple municipalities made it impossible to know if it was
adapted to that group. Both reasons had a negative influence
on the implementation effort. Other reasons were like e.g.
themes are obsolete, and both goals of the game and the
intervention goals were unknown to participants in the
development process.

Trialibility

Trialibility had a positive influence on the implementation
effort. Two representatives as potential users from each
municipality were allowed to test and experiment with the
game for feedback purpose. The interviewees (N=9) agree the
game has been tested during the development process, which
they (N=6) also mentioned allowed them to deliver feedback
that is processed in the game. “During the development we
have tested and experimented with the game upon which
feedback is processed in the game”, (X:1). “I think using
potential users during the development is positive for the
result, the game is then more focused on the skills and
knowledge of potential users”, (X:8). While all the
interviewees (N=9) also mentioned other potential users were
allowed to deliver feedback during a test session of the game.
Although some interviewees (N=5) mentioned it is unknown
what has happened with the feedback from this session: “we
were asked to fill out an evaluation form after which we don’t
know if anything has happened with it. One interviewee has
mentioned the extent to which should be tested and
experimented: “in my opinion it should not be about just the
game, but also what to do with the results”, (X:4).

Complexity

Complexity of SG is divided into two segments: conceived
difficulty of playing the game measured in “table 3” (Mildner,
2015; Jabbar and Felicia, 2015); and conceived difficulty of
game implementation by game characteristics measured in
“table 4” (Kochevar, 2006). All the interviewees (N=9)
describe the game as non- difficult and it is easy to learn how
to play the game. But the overall view of the interviewees tells
certain game characteristics did make the implementation
harder. A majority (N=6) thinks the goal makes it complicated
to get it played: “the goal is unclear, this rejects people from
playing the game”, (X:5). Besides some of the interviewees
think the characters (N=4) and the playing platform (N=3)
makes it complicated to bring people together to get it played.
Although a majority mentioned playing the game is not that
complex, also a majority (N=7) thinks the game is too complex
to play without a game leader: “I don’t think you can play the
game when you were not part of the development process, a
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game leader is necessary for playing”, (X:7); “the game could
also be played by potential users which were not a part of the
development but not without a game leader”, (X:9).

Table 4.
Complexity Construct Rating

and themes in the game are recognizable”, (X:4). Transference
seems to be a distinguishing factor on motivational design
with a negative influence on the implementation effort. Five
interviewees describe the fact it is unknown how to use the
game results as demotivating: “how to use game results in
practice is missed”, (X:5).

X (X (X 1 X X X XXX
1 (2 |3 |4 |5 |6 |7 |8 |9

Goal -1 | -2 | -1 -1 | -1 | +1] 0 -1 | +1

Table 5.
SG Quality and Motivational Design Construct Rating
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“Table 4”, Complexity construct rating based on
coding

SG Quality and Motivational Design

This construct contains an overall measurement of the
attractiveness of the innovation and materials used provided
in “table 3” (Damschroder et al., 2009), and a measurement of
specific SG design characteristics for motivational purpose
measured in “table 5” (Garris et al., 2002; Wilson, 2009;
Charsky et al., 2010; Jabbar and Felicia, 2015). The
attractiveness of the innovation and used materials seems to
have no influence on the implementation failure. The
interviewees have a different view on the attractiveness, as
some describe it as a basic game that influenced the
implementation effort in a negative sense (N=3), others
describe it as a basic game with no influence on the
implementation effort (N=4). Theory by Garris et al., 2002;
Wilson, 2009; Charsky et al., 2010; Jabbar and Felicia, 2015;
Mildner, 2015; Tsekleves et al., 2016, mention several game
characteristics that the design of a game should poses for
motivation of which the results are shown in “table 5”. Some
of the game characteristics have positive or negative influence
on motivational design what could influence the
implementation effort. Goal (game and intervention goal) is a
distinguishing factor of motivational design that had a
negative influence on the implementation effort. The
interviewees (N=6) agree the goal of the game is unclear, what
makes it less motivational to play the game. Physical is a
distinguishing factor on motivational design with a positive
influence on the implementation effort. Almost all the
interviewees (N=8) describe the game as a perfect reflection of
the real world what motivates to play the game: “the game is
motivating because aspects of Sameni4, target group, goals,

Control o|lM|-1| M| M| o o) o) o)
Characte -1 o) 0 M| -1| M| o | +1| +1
rs

Playing 1| 1| -1 |+2 | M| o | 0| +1| +1
Platform

Physical +2 [ 42 | +1 | +2 | 41 | M | +1 | +1 | +1

Transfer -1l 1| -1 | M|-1|M]|-1 o) 0
ence

“Table 5”, SG Quality and Motivational Design
construct rating based on coding

Costs

Although different types of costs could influence SG
implementation and SG itself (Damschroder et al., 20009;
Tsekleves et al., 2016), the costs did not influence the
implementation effort. No factors from an innovational point
of view were mentioned that had influence on the
implementation effort. Some of the interviewees did mention
the costs of time investment for engagement, but this is
defined in another construct (Damschroder et al., 2009). One
exception mentioned no reservation of costs for
implementation as a potentially negative influence on the
implementation effort: “perhaps we should have costs
accounted for the implementation”, (X:8).

Discussion

Innovation implementation frameworks could be used to
complement process theories by guiding the planning,
organization, and schedule by listing specific constructs that
includes potential barriers or facilitators in several domains:
innovation, inner and outer setting, individuals, and process
(Grol et al., 2003; Damschroder et al.,, 2009). As SG is a
relatively new concept in literature, an implementation
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framework for such innovations, although required, does not
exist (Azadegan et al., 2012; Riedel et al., 2013; Spil et al.,
2017). An implementation framework specifically for SG
implementation is built that distinguishes itself by game
elements and characteristics. SG literature does not provide
specific constructs for SG implementation but does provide
similar domains that could influence SG implementation
(Riedel et al., 2013). As this research is exploratory in nature
the domain SG- specific (domain: innovation) is marked as an
innovation and combined with innovation implementation
theory. Constructs derived from those theories are used as
input for a conceptual SG implementation framework. While
innovation implementation literature describes eight
constructs (source of design, evidence strength and quality,
relative advantage, adaptability, trialibility, complexity,
quality of packaging and design, and costs) as potential
barriers or facilitators for innovations, six of those eight
constructs could be combined with SG theory. SG
development requires involvement of potential users (Garris
et al., 2002; Jabbar and Felicia, 2015; Spil et al., 2017), what
could form a potential barrier or facilitator for Source of
Design. The perceived usefulness of SG by potential users
requires the presence of motivational elements such as goals
(intervention and game goals) (Jabbar and Felicia, 2015),
what could form potential barriers or facilitators. SG should
be adapted to potential users’ needs, what requires potential
user involvement in the development process (Jabbar and
Felicia, 2015). Both adaptation to needs and involvement in
development could form potential barriers or facilitators.
Involvement of potential users in testing and experimenting
with the game for feedback purpose (Wilson, 2009; Jabbar
and Felicia, 2015; Tsekleves et al, 2016), could form potential
barriers or facilitators for Trialibility. Specific game
characteristics: goals, rules, characters, playing platform,
game results, challenge, and game leader could lead to
potential barriers or facilitators of conceived Complexity in
gameplay as well in game implementation. Similar and other
game characteristics: goals, rules, challenge, mysterious,
control, characters, playing platform, physical, and
transference may lead to potential barriers or facilitators for
SG Quality and Motivational Design. Two constructs, Relative
Advantage and Costs, do not specifically relate to game
elements or characteristics but may form barriers or
facilitators for SG implementation as well. Both constructs are
assumed not to differ in concept from other innovations.
Future research may indicate game characteristics related to
relative advantage and costs.

Eight constructs are used as input of a conceptual SG
implementation framework. The framework could be used for
evaluation of SG implementations in multiple contexts. It
could be used to identify potential barriers and facilitators of
the implementation, it could be used to study what factors
have influenced the implementation and how it has influenced
the implementation, and it could be used to better understand
SG implementation in a specific context and translate it to
different contexts (Damschroder et al, 2009). Validity and
usefulness of such a framework depends on the constructs
that show equal results in similar studies, results could be
compared between studies, and if the framework will
stimulate theory development (Kitsen et al., 2008).

A conceptual SG implementation framework has its
limitations as the individual researcher decides what to use in
the framework, what could result in individual bias as well
ongoing bias. Individual bias refers to concepts used in the
framework based on the experience and knowledge of an
individual. Ongoing bias is the result when some concepts are
given prominence while others are ignored. This research has
made use of existing innovation implementation frameworks
from other sectors to use in the SG sector (Aarons et al, 2011),
complemented with available SG theory on game elements
and characteristics. This research has only studied the
dimension SG- specific (innovation), while other dimensions
are not studied in this research, because it is assumed the
game as an innovation will most likely differ from other
innovations. More research is needed to study the impact of
game elements and characteristics on other dimensions,
mentioned by Riedel et al., (2013), as well.

Evaluation SG Implementation Sameni4 and
Framework Refinements

This research has applied the conceptual SG implementation
framework to identify barriers and facilitators to measure
what and how SG- specific constructs have affected the
implementation of serious gaming at Samen14. The results are
used to obtain a better understanding of SG implementation.
Future research and future implementation could make use of
this research for SG implementation improvement. Since all
14 municipalities have failed to implement the game, this
research could not make a comparison between high and low
municipalities, as all municipalities are marked as low
implementation facilities. The constructs are rated as positive
or negative influence on the implementation effort. Using a
systematic approach based on qualitative content analysis,
supported by the SG implementation framework, two
constructs were positively related to the implementation
effort, four constructs were negatively related to the
implementation effort, two game characteristics were
negatively related to complexity, and two game characteristics
were negatively related to SG quality and motivational design
and one was positively related to SG quality and motivational
design.

The results suggest potential user involvement due being part
of design, and part of testing and experimenting, has a
positive influence on SG implementation. Both source of
design and trialibility were experienced as positive on the
implementation effort at Sameni4. This corresponds with SG
theory that describes the positive influence of potential user
involvement in development, and testing and experimenting
(e.g. Garris et al., 2002; Jabbar and Felicia, 2015). But those
theories also describe the involvement of potential users in
such processes should assure a positive implementation of the
game. Influence of potential user participation in
development/ implementation may be questioned as the
results show a positive experience with potential user
involvement on a failed implementation effort. The results of
this research are inconsistent with SG literature and might
indicate potential user participation in development, and
testing and experimenting may not be a crucial factor for a
successful SG implementation. More research is needed to
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study the affect of potential user involvement in development,
and testing and experimenting for SG implementation.

Klein et al. (2001) state an implementation will be less
effective when the decision to adopt and implement an
innovation is made with little input of potential users in
development. Although potential users were totally part of the
development process, the decision to adopt and implement
came from managers while game development was placed in
the hands of potential users. The game developers and
potential users did not receive additional information for
game development like goals and target group of the game.
Since Source of Design as in potential user involvement was
experienced as positive for game implementation, and the
source of the decision to adopt and implement the game as
negative on game implementation, this research suggests a
new construct that is at least applicable for this study: Source
of Creation. It means the way the decision was made to adopt
and implement SG at an organization. This may had influence
due the fact the decision to adopt and implement was made by
managers from multiple municipalities in the name of
Sameni14, which had no authority to obligate potential users to
make use of the game. Usually authoritative decisions are
positively associated with implementation (Greenhalgh et al.,
2004). The organizational settings at Sameni4 causes
managers have no authority for game use obligation. Although
other scenarios are possible, authority most likely had the
most influence, as not all potential users from municipalities
showed up during the first development session and even less
during the following sessions. Future research should declare
if there is difference in SG implementations when adoption
decisions are made with and without authority. Based on the
results, this research suggests involving potential users in the
decision to adopt/ implement SG.

The results indicate a lack of motivational elements in the
sense of perceived usefulness of the game has a negative
influence on SG implementation. Both evidence of strength
and quality, and relative advantage had a negative influence
on the implementation effort at Samen1i4. Potential users were
not convinced by effectiveness of the game or SG effectiveness
in common. This could have been caused by a lack of
information sharing before adoption/ implementation about
the effectiveness of the game as well effectiveness of SG in
common, what may have also influenced potential users not to
join the development sessions. Though effectiveness could be
shared in multiple ways (Kitson et al., 2008), potential users
could experience both game and SG effectiveness due
involvement in development and implementation, it still was
experienced as negative on the implementation effort. Usually
relative advantage of an innovation must be recognized by all
of those involved for better implementation (Greenhalgh et al.,
2004). The perceived effectiveness and efficiency by those
involved will most likely declare the implementation outcome
(Rogers, 2003). Although managers did see advantage in the
effectiveness and efficiency of SG potential users did not, what
could declare the failed implementation effort. Based on these
findings this research suggests future SG adoption/
implementation to share game and SG effectiveness before
adoption for potential users’ perception on effectiveness. This
could also influence the decision (with or without potential
user involvement), to adopt/ implement SG.

The results suggest not meeting individual needs of potential
users and environmental needs, will have negative influence
on a SG implementation effort. The game did not meet all
individual and environmental needs, what has resulted in a
negative influence of adaptability on the implementation
effort. SG requires involvement of potential users during the
development process (Jabbar and Felicia, 2015), for better
skill and knowledge adaptation (Wilson, 2009). Potential
users were involved with game development what was
experienced positively, but due the fact not all municipalities
were involved in development made it feel like it was not
adapted to all individual needs. Beside individual needs,
adaptability also includes environmental needs (Damschroder
et al, 2009). Those environmental needs that includes
organizational and community needs, were unknown during
game development, although game developers and potential
users required them. These findings show it is important to
involve at least a delegation of all potential users during game
development, while environmental needs should be shared
with game developers and potential users when they are
supposed to process those needs in the game. The adaptability
of the game in this research is based on the needs processed in
the game, usually it also contains the possibility to adapt the
game to personal wishes to use it in a different way. This
research could not measure this, because the game is/ was not
in use by any municipality, future research should study this
phenomenon as well.

Based on the results this research indicates game elements
and characteristics could influence the implementation in a
positive or negative way due Complexity, and SG Quality and
Motivational Design. Unclear plans in the sense of unclear
goals have both negatively influenced the complexity as well
motivational design. This corresponds with existing theory,
unclear plans make it harder for implementation, while clear
plans make the implementation easier (Klein et al., 2001;
Gustafson et al., 2006), while bad quality of (motivational)
design will cause dissatisfaction and negative use of the game
(e.g. Jabbar and Felicia, 2015; Klein et al., 2001). Another
game characteristic, game leader is perceived necessary for
both complexity of the game as well implementation of the
game. A game leader should organize game sessions for
routenization and should lead players during game sessions
and be a helping guide. Like goals of the game, how to use
game results in practice was unknown to potential players. As
discussed unclear plans will make the implementation harder
(Klein et al., 2001; Gustafson et al., 2006). One game
characteristic had a positive influence on motivational design:
physical. It includes how the game represents the daily
businesses of game players. Although it is not a crucial factor
for a successful implementation it is recommended, as it will
probably increase the motivation to play.

This research has shown with the use of the conceptual SG
Implementation Framework it is possible to discover
(potential) barriers and facilitators. This research has studied
the influence of game elements and characteristics on SG
implementation. Game elements like potential user
involvement in development, and testing and experimenting,
motivational elements, potential user needs, and game
characteristics are game features. These game elements could
influence a SG implementation in either positive or negative
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way due presence or un presence of the characteristics when
implementing the game. Because this research has shown the
influence of these elements on SG implementation, this
research has proven it differentiates itself from other
innovation implementation efforts. The call for a SG
implementation framework by e.g. Riedel et al. (2013) has
been proved rightfully. The conceptual SG Implementation
framework has proven itself to be able to study potential
barriers and facilitators of SG implementation and how and
why those barriers and facilitators could influence the
implementation. Based on the codebook and rating criteria,
data was easily to code and rate. Although there is one
exception in this research. The construct source of SG design
has been split into source of SG design and source of SG
creation, due confusion in coding both constructs and the
influence of the decision to adopt and implement SG under
source of SG design. As they were closely related and thus
more challenging to code, this research has provided a specific
example to clarify the distinction between these constructs.
This also shows that the more deductive SG Implementation
Framework is also open for inductive coding.

The ratings of the constructs were first assigned to
stakeholders before being compared across all cases to
identify constructs with a positive or negative influence on SG
implementation. The presence or un presence of those
constructs during a SG implementation will most likely
declare the success or failure of the attempt. This approach
has increased the generalizability of the results based on a
small sample size, although more research is required to study
the influence of potential barriers and facilitators of SG
implementation.

The findings of this research could be used to build a sort of
warehouse for findings to compare and examine relationships
among SG characteristics. The SG implementation framework
could be used at other SG implementation studies as well for
data analysis. Organizations could make use of the findings for
predictive purposes. The findings could help the organizations
to focus on specific constructs for control.

Limitations

Lack of an SG implementation framework has forced the
researcher to built one based on existing implementation
frameworks added with specific game elements/
characteristics. Using this framework may have caused a bias
when studying data. A researcher will most likely find more
information that confirms his theory (Hsieh, 2005). Although
this research has based the interview questions on that of
Damschroder et al. (2009) and without prepositioning a
construct, there is always a possibility questions directed
participants to a certain answer. The data from the interviews
was coded although directed by a codebook, by one person,
this could have led to bias in coding. The CFIR of
Damschroder et al. (2009) and others (e.g. Riedel et al., 2013)
describe besides innovational characteristics other domains
(e.g. Inner Setting, Individuals, Process) as influencing as
well. Although the process is evaluated from an innovational
perspective it does not shed light how it interacts with other
domains as well. Although different kind of servants who were

involved with the SG implementation effort were interviewed,
it provides only data from one SG implementation effort. The
specific setting and negative SG implementation effort may
make not all the results as representative for other SG
implementation efforts.

Conclusion

This research has shed light on barriers and facilitators that
have influenced the implementation of SG at Sameni4 in a
positive or negative way, using a conceptual SG
implementation framework. Potential user involvement in
development, and testing and experimenting were in both
positively experienced at this context. Although this is
experienced positively, participation of potential users in
those processes is not crucial for a successful SG
implementation. While these constructs were tested positively,
other constructs had a negative influence on the
implementation effort. This is the first research that has
created a new construct that sheds light on the influence of the
decision to adopt and implement SG: source of creation. The
influence of authority due this constructs, was crucial in this
context to let potential users join development and let make
use of the game. Both evidence of strength and quality, and
relative advantage had a negative influence due the fact of
unknown effectiveness of SG, indicating perceived usefulness
by potential users of SG in common and game specific is
necessary for successful SG implementation. The game in this
context is not adapted to all individual and environmental
needs, what had a negative influence on implementation.
Designating all the needs should be processed in the game for
successful SG implementation. Finally this research has
studied the influence of game characteristics on the
implementation through complexity and SG quality and
motivational design. Five game characteristics have influenced
the implementation. As a result studying SG implementation
and the influence of game elements and characteristics on this
phenomenon seems to be of major importance, and should
not just valid as background information.

The findings are useful for future SG implementation efforts,
as it shed light on were to focus on from a SG- specific point of
view. This research has showed constructs from other
implementation frameworks based on other innovations that
could be used to evaluate SG implementation. This research
has made it possible to combine those constructs with SG
theory for a conceptual SG implementation framework. The
results have shown the significance of adding those game
elements and characteristics. The conceptual framework was
helpful for guiding and coding data from an innovational point
of view. As studying all dimensions will be to broad and will
limit the research, this research has focused on the innovation
domain, what has led to better insights and refinements on the
conceptual SG implementation framework. For future SG
implementations and research this paper presents a SG
implementation framework to code and rate qualitative data,
which could be used for SG implementation comparison.
Hopefully the framework will be used, refined, and expanded
for full SG implementations.
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Appendix

1. Interview
Doel

Zoals u wellicht weet is het doel van het onderzoek naar de
implementatie van Serious Gaming, om erachter te komen
welke innovatie (serious games) karakteristieken van invloed
zijn op de implementatie, om zodoende de implementatie van
het huidige spel en als pre- implementatie plan voor
toekomstige innovaties te evalueren. Ik zou graag uw rol en
ervaringen willen weten in het gebruik van SG tot nu toe. Uw
inbreng helpt mij de implementatie en de variatie van SG te
evalueren in en tussen organisaties. Ik zou er graag achter
willen komen welke factoren (zowel positief als negatief)
invloed hebben op het adopteren en implementeren van SG,
zodat er wellicht een opzet kan worden gemaakt richting de
implementatie van het huidige spel of eventuele toekomstige
innovaties.

Het interview zal worden opgenomen om een zo accuraat
mogelijk beeld te creéren van uw inbreng. De geluidsopname
zal vertrouwelijk blijven en zal worden verwijderd wanneer
het geanalyseerd is. Niemand binnen uw gemeente of binnen
de Regio Twente zal toegang krijgen tot uw antwoorden,

eveneens zullen geen persoonlijke namen worden genoemd
noch die van de gemeente.

Voor de vertrouwelijkheid zal het helpen u zich te onthouden
van specifiecke namen tijdens het beantwoorden van de
vragen.

- Heeft u nog vragen?

1. Introductie
Het interview betreft vragen met een open einde, aarzel niet
om uw gedachten te delen waarvan u denkt dat dit van belang
is bij het onderwerp. Als het mogelijk is zou u voorbeelden
kunnen noemen.

De eerste vraag betreft een algemene introductie van uzelf.
Zou u uw rol kunnen beschrijven binnen uw organisatie?

Voordat we zo op de details ingaan van serious game
karakteristieken, zou u mij eerst kunnen vertellen over de
ontwikkeling en implementatie van het spel?

Denk aan:
Begin / eind

2. Innovatie (SG)
Hier zou ik er graag achter willen komen hoe het spel is
ontwikkeld en hoe de factoren van het spel de implementatie
(zouden kunnen ) beinvloeden.

Source of SG Design

1. Wie heeft het spel ontwikkeld?
a.  Wat is jouw mening over deze personen/
persoon?
b. Hoe is het spel ontwikkeld? (Ontwikkeling
tot stand gekomen?)
2.  Waarom is het spel geimplementeerd/ zou het
geimplementeerd moeten worden?
a. Wie heeft besloten om het spel te
ontwikkelen?
b. Hoe is de beslissing tot stand gekomen om
het spel te ontwikkelen en te gebruiken?
3. Wie heeft besloten tot het maken van het spel?

Evidence Strength and Quality

1. Hoe denk je over de game om best practices te
delen?
2. Welke informatie is bij jou bekend of de game
(serious gaming) wel of niet werkt?
a. Welke informatie is bekend door eigen
onderzoek?
b. Op welke wijze heeft deze kennis je
zienswijze op serious gaming veranderd?
3. Hoe denken invloedrijke stakeholders over het spel/
serioius gaming?
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4. Welk ondersteunend bewijs over de effectiviteit van
SG is nodig om mensen over te halen SG te
gebruiken?

Relative Advantage

1. Had je ten tijde van de ontwikkeling het gevoel dat
er iets moest gebeuren?
a. Had je het gevoel dat dit spel aan die
verandering zou kunnen bijdragen? Hoe?
b. Welke andere middelen werden gebruikt
om beleid te ontwikkelen?
2. Hoe vergelijk je het spel met andere vergelijkbare
programma’s/ middelen in je organisatie?
a. Welke voordelen heeft het spel t.0.v. van
vergelijkbare programma’s?
b. Welke nadelen heeft het spel t.o.v. van
vergelijkbare programma’s?
3. Hoe is het spel vergeleken met alternatieven
waarover je wellicht hebt nagedacht of die je kent?
a. Welke voordelen heeft het spel t.0.v. van
deze alternatieven?
b. Welke nadelen heeft het spel t.o.v. van deze
alternatieven?
4. Iser een innovatie die mensen liever
geimplementeerd zien?
a. Kun je deze innovatie beschrijven?
b. Waarom zou deze de voorkeur krijgen?

Adaptability

1. Is het spel aangepast aan de kennis en skills van
(potenti€le) gebruikers?

a. Wat zou volgens jou veranderd moeten
worden aan het spel?

b. Heb je het gevoel dingen mogen aan te
passen voor de implementatie van het spel?
Waarom wel/ waarom niet?

2. Wie maakt het besluit of er eventuele veranderingen
gemaakt moeten worden om het spel werkbaar te
maken?

a. Hoe zijn de (potenti€le) gebruikers in dit
besluit betrokken?

b. Hoe weet je of het verantwoord en
toegestaan is om veranderingen te maken?

3. Zijn er onderdelen van het spel die niet gebruikt
zouden moeten worden?

a. Welke?

Trialability

1. Hoe zijn (potentiéle) gebruikers betrokken geweest/
worden betrokken in het testen en experimenteren
met het spel?

a.  Watis er gebeurd met de verworven
feedback hiervan?

2. Iser een pilot test geweest voordat het op grote
schaal is geimplementeerd? Of gaat dit nog
gebeuren?

a. Is het mogelijk zo’n test uit te voeren?
i. Waarom wel of waarom niet?
ii. Zou het helpen om zo’n test uit te
voeren? (waarom wel/ niet?)

Complexity

1. Hoe ingewikkeld is het spel om te spelen?

2. Hoeveel tijd bent u kwijt om het spel te spelen?
Waar ligt dit aan?

3. In welk opzicht maakt de vorm het spel
ingewikkeld? Ik heb hier een aantal elementen welke
in spellen aanwezig kunnen zijn. Zou u uw mening
willen geven per element of en hoe dit aanwezig is
in het spel, en hoe dit invloed kan hebben op de
implementatie/ gebruik. De elementen: doelen,
regels, spelfiguranten, speelplatform/
communicatieplatform, gebruik van spelresultaten in
praktijk, en de uitdaging tijdens het spelen van het
spel)

4. Hoe ingewikkeld is het om het spel te
implementeren? 6 componenten die ik noem, noem
per component wat jij denkt dat er ingewikkeld aan
is

SG Design and Quality and Engagement

1. Welke elementen van het spel worden opgevat als
motiverend?

a. Ik heb hier een aantal elementen welke in
spellen aanwezig kunnen zijn. Zou u uw
mening willen geven per element of en hoe
dit aanwezig is in het spel, en hoe dit
invloed kan hebben op de implementatie/
gebruik. De elementen: fantasie, regels en
doelen, beleving tijdens het spelen,
uitdaging spel, mysterieus, controle,
spelfiguranten, speelplatform, spelreflectie
t.o.v. praktijk, gebruik van spelresultaten in
praktijk.

2. Hoe denk jij over de kwaliteit van ondersteunende
materialen, en de aantrekkelijkheid materialen van
het spel om te spelen?

3. Hoe denk jij over de kwaliteit van ondersteunde
materialen, en de aantrekkelijkheid van materialen
om het spel te implementeren/ gebruiken?

4. Welke ondersteuning wordt geboden tijdens het
spelen van het spel en tijdens de implementatie van
het spel?
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5. Op welke wijze hebben materialen die benodigd zijn
voor het spel, effect op de implementatie?

Costs

1. Welke kosten zullen nodig zijn/ waren nodig voor
het implementeren van het spel?

2. Heeft de hoogte van de ontwikkelingskosten invloed
op de vorm van het spel?

3. Heeft de hoogte van de ontwikkelingskosten invloed
op de implementatie?

4. Welke andere kosten zijn of worden nodig geacht
voor het implementeren van het spel?

Algemene vragen

1. Hoe succesvol vind je serious gaming tot nu toe?
Zou je het aanraden om nog met serious gaming
door te gaan voor beleidsontwikkeling? Waarom
wel/ niet?

3. Zou je anderen het gebruik van serioug gaming
aanraden? Waarom wel/ niet?

4. Wat zou je aanraden bij het opnieuw ontwikkelen/
implementeren van serious gaming?

2. Codebook

Inclusion criteria: Statements about whether Serious Gaming/
the game is perceived better than other innovations/
alternatives used and not used in the organization.

4. Adaptability degree to which the game meets the
individuals’ knowledge and skills, organizational needs, and
community needs.

Inclusion criteria: Includes statements about the (in) ability of
Serious Gaming/ the game to adapt to the needs of multiple
objectives  (individually, organizationally, community).
Statements about improvements mentioned, which are not
possible to adapt to this. And statements about core
components (elements that cannot be missed) and adaptable
periphery (adaptable elements to make use of the innovation).
Adapted to skills and knowledge of potential users.

Serious Games Implementation Framework Codebook

1. Source of Serious Game Design Individual perception of
involvement potential users in Serious Game development.

Inclusion criteria: Include statements about whether the
feeing the game is internally or externally developed.
Statements about participating objectives in the development
of the game and the needs of those objectives processed in the
game.

5. Trialibility degree to which potential users were allowed
to test and experiment with the game for feedback purpose.

Inclusion criteria: Statements about testing and experimenting
with the game by potential users for potentially problem
solving. And statements about pilot testing the game and if it
is possible to do a pilot test.

2. Evidence Strength and Quality the perception of
stakeholders if serious games will work in the current setting.

Inclusion criteria: Include statements about the strength and
quality if Serious Gaming/ the game will work in the current
setting. And statements about the perceived usefulness of
Serious Gaming/ the game based on supporting materials.

6. Complexity perceived difficulty of the game and it’s
implementation by specific game characteristics.

Inclusion criteria: Statements about whether potential users
feel Serious Gaming is complex to use and implement based
on game characteristics. Perceived complexity
implementation by specific game characteristics: goals and
rules, characters, multiplatform, transference, and challenge.

3. Relative Advantage the extent to which this particular
innovation is perceived better than other innovations/
methods.

7. Serious Game Quality and Design and Engagement
individual perception how design and packaging fit the users
and organizations for engagement, and motivational design
by specific game characteristics.

Inclusion criteria: Statements about the quality and packaging
of the game. It concerns statements about the playfulness
(excitement) and attractiveness of the game. Motivational
Design is formed by the following game characteristics:
fantasy, rules and goals, challenge, characters, playing
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platform, transference (game results). construct.

8. Costs include investment, supply, and opportunity costs
related to the development and implementation of the game.

Inclusion criteria: Statements related to the costs for
development and implementation of the game.

3. Construct Rating

Table 2.
Rating Criteria

+2 This indicates a construct had a positive
influence on the implementation effort. The
interviewee at least gave one reason or
example why the construct had a positive
influence.

+1 This indicates a construct had a positive
influence on the implementation effort
without concrete mentioned reasons or
examples by the interviewee; and/ or the
construct had mixed effect on the
implementation effort with an overall positive
effect.

0 A construct has no positive nor negative
influence if: there is no evidence for a positive
or negative effect on the implementation
effort; or positive and negative influences on
the implementation effort balance each other
out.

-1 This indicates a construct had a negative
influence on the implementation effort
without concrete mentioned reasons or
examples by the interviewee; the construct
had mixed effect on the implementation effort
with an overall negative effect; and/ or the
construct is rated weakly negative by absence
of the construct.

-2 This indicates a construct had a negative
influence on the implementation effort. The
interviewee at least gave one reason or
example why the construct had a negative
influence; and/ or the construct is rated
negatively by the absence of the construct.

Missing The construct is rated as missing when: the
interviewee is not asked about the influence
of the construct on the implementation effort;
and/ or the interviewee’s response does not
correspond the intended code of the

T. Borgerink, Master Thesis Business Administration, University of Twente 20



