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ABSTRACT
Human-centered design (HCD) is often considered a cen-
tral, largely unquestioned, tenet of good practice for product
design. However, while various manuscripts had been pub-
lished on HCD methods for generic interactive systems, few
discuss HCD method for interdisciplinary projects; specifi-
cally, serious games (designed for a primary purpose other
than pure entertainment). Applying HCD to the design of
a video game, we soon found that there were missing links
in the reviewed methods. Through the development of our
serious game, an educational computer game to prepare first
time parents for childbirth and labor, we propose a new HCD
method We show how iterative design, evaluation, and test-
ing must take into account the interdisciplinary requirements
of creating serious games. It is necessary to receive inputs
from all of the different fields of experts before initiating the
design stages: the thematic experts as well as the game de-
sign experts and learning experts.
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INTRODUCTION
Human-centered design (HCD) and its variations, such as
participatory design, reflective design, and cooperative de-
sign, is an approach to design that attempts to actively in-
volve the end users in the design process to help ensure that
the product designed meets their needs and is usable. Al-
though the practice varies slightly depending on the method
chosen, the approach usually entails users participating dur-
ing several stages of an innovation process: they participate
during the initial exploration and problem definition both
to help define the problem and to focus ideas for solution;
during development, they help evaluate proposed solutions.
HCD, more specifically participatory design, also has the no-
tion that users are experts in their own domains. A continu-
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ous stream of publications reported the success of products
designed using user-centered design (UCD) method, result-
ing in greater buy-in from their target users, making HCD
a central, largely unquestioned, tenet of good practice for
product design.

While various published manuscripts had provided tremen-
dous help for practitioners that plan to adopt the HCD method
when designing traditional computer applications, few re-
ports discussed UCD for non-standard computer applications
such as serious games. Serious games are defined as games
designed for a primary purpose other than pure entertain-
ment, although to be faithful to the idea of games, they still
have to be entertaining, engaging, and fun while serving
their primary purpose (e.g., education, persuasion, and reha-
bilitation). Because of the nature of serious games, they gen-
erally encompass several domains. Generally, the science of
game design is one of the necessary domains, and makes up
the game rules, win conditions, core mechanics, and game
affordances (what the player is allowed to do). The theme
(or themes) of the game compose the bulk of the game’s
contents and these can be from very diverse domains such as
health, education or psychology. The interdisciplinary na-
ture of serious games can be suspected as the main cause of
the lack of proposed UCD method for their system design.

In this paper, we present published manuscripts on HCDs for
general product design as well as for video games. We re-
viewed and attempted to apply various HCDs and when we
developed our serious game, an educational game for first
time parents to prepare them for childbirth and labor [6], and
realized that there were missing links in each of the methods
we tried. Throughout the development process of our seri-
ous game, we discovered these missing links and narrowed
down the stages of the development that worked best in our
serious game project. We present our proposed development
method, with several characteristics that are different from
other methods we reviewed. The most distinctive difference
is that the stages of conceptual design and implementation
are not discrete.

RELEVANT WORK: MODELS OF SYSTEM DESIGN
Since the introduction of ISO 13407 standard for the human-
centered design process [7], various other methods had been
proposed. The following sections describe various HCD meth-
ods that informed our work.

Human-Centered Design
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Figure 1. The ISO 13407 standard for human-centered design

The ISO 13407 standard for the human-centered design pro-
cess defines five stages (see Figure 1) [7].

1. Identify need for human centered design;

2. Specify context of use;

3. Specify requirements;

4. Produce design solutions;

5. Evaluate designs; and finally, depending on the result of
evaluation,

6. The system satisfies specified requirements, indicating that
the design and implementation process is over and the
product can be released.

The phases are meant to be completed in this order. If the
evaluation finds an error in the system or a need for further
development, the designer proceeds back to step 2, specify-
ing again the context of use. This very generic approach is
a starting point for many projects in computing; however, it
has been shown that engineers do not work in this manner.
Designers analyze the design much more often than is sug-
gested by the ISO standard, and move in unpredictable ways
around the graph [5].

Star Life Cycle
The star life cycle [5] is a well-established HCD design prin-
ciple for interactive systems. Figure 2 shows the stages in the
star method. The phases are as follows.

1. Requirements specification

2. Evaluation

3. Conceptual design and formal design

4. Prototyping

5. Implementation

6. Task analysis and functional analysis

The phases are not meant to be visited in any particular order.
The designer starts at any node and passes through evalua-
tion on the way to any other node. For example, after gath-
ering requirements, the designer evaluates the requirements

Figure 2. The star method of design, with evaluation being the key
central component

prior to generating a formal design. Next, the designer eval-
uates the formal design and generates a prototype.

The star life cycle has two drawbacks for our project in se-
rious games. First, it does not provide the designer with a
clear starting point. On the contrary, it suggests that the de-
signer start with whichever outside node is most appropriate,
with little guidance of what constitutes an appropriate stage.
Although some designers start with task diagrams, other de-
signers may prefer to start with a conceptual design; still
others prefer gathering requirements. This creates a problem
for the designer without sufficient information about the do-
main of the system, as in the case of serious game. It leaves
two questions: Is implementation a valid starting node? Can
prototyping be a first step along the design cycle? Proba-
bly not, as the designer typically does preliminary research,
draws concept art, or defines requirements prior to imple-
menting anything. Second, the star life cycle is a general-
ized design-development paradigm for the human-computer
interface. We soon found that for the design of our serious
game, the model lacks the ability to embed interdisciplinary
and team work effort.

Fullerton’s Method
Fullerton, et al. [3] extend the user-centered system design
to video games, and suggest three phases of design and de-
velopment:

1. Conceptualization;

2. Prototyping; and

3. Play-testing.

The phases are to be completed in this order, but the phases
generate a cycle, with conceptualization following play-testing.
Conceptualization refers to the overall design of the game
and its mechanics. Prototyping involves making low- or
high-fidelity versions of the game and its implementation-
level details. Prototype versions are typically progressively
more detailed versions of the game, incrementally incorpo-
rating features, aesthetic elements (such as graphics and sound),
and game complexity with each version. Finally, play-testing
refers to user interaction with the game. Users play the game
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Figure 3. The method of video game design presented by Fullerton, et
al., and modified by Rankin, et al.

and rate it based on several metrics, including but not lim-
ited to playability, enjoyment, engagement, ease of learning
(for a game with a learning component), and so on. Because
user-centered game design requires frequent interaction with
users, the three phases are often revisited, and hence, the
procedure becomes iterative. Feedback from the users is in-
corporated into the next prototype.

Rankin’s Method
Rankin, et al. propose a modified-Fullerton framework for
serious games, as social interactions, learning, and play are
all involved [10]. The diagram is shown in Figure 3, over-
layed with Fullerton’s proposed method of game design. A
first phase, called observational studies, is added before con-
ceptualization can commence. The four phases according to
Rankin are

1. Observational studies;

2. Conceptualization;

3. Prototyping; and

4. Play-testing.

In the observational studies stage, the game designer defines
a purpose for the game and observes the social situations
in which learning occurs. During conceptualization, the de-
signer formulates the game’s overall mechanic and aesthetic.
The results of prototyping give an early version of the game
and allow the designer to quickly collect a range of user and
expert feedback about the game. The designer can also ad-
minister a pre-test during this phase of design [3, 11]. Fi-
nally, user feedback is collected during play-testing. The
designer administers the post-test, and based on the results,
modifies the specifications for the game in preparation for
returning to the conceptualization phase of design.

Components of Video Game Design for Learning
A design method for video games should be mindful of the
elements of video game design. Dondlinger reports the key
elements for an educational game to be as follows [2].

1. Edutainment vs. educational games

2. Motivation

3. Narrative context

Figure 4. Learning hierarchies

4. Goals and rules

5. Interactivity and multisensory cues

The main difference between edutainment and an educational
game is the where the game’s mechanics lie on the repetition—
abstraction continuum. Games in the edutainment category
stress memorization and repetition. Educational games al-
low the player some free will and choice; they encourage
thought, and hope to engage players on a deeper level of
learning. Further, Dondlinger reports that there are three hi-
erarchies for learning: skills, deduction, and abstract think-
ing. These are shown graphically in Figure 4. Skills can
be learned by rote memorization, and regurgitated upon re-
quest. An example is the multiplication table or state capi-
tals. Deduction and hypothesis testing is a learning outcome
in which players can form hypotheses as a result of play-
ing the game. More complicated game-play is required, as
players must be given the ability both to make decisions and
to make mistakes. For example, a game that teaches electro-
magnetism through simulation may teach players about elec-
tromagnetism in a physics class. Finally, the deepest level is
abstract thinking. In this learning outcome, the player can
apply skills and methods learned in-game to situations out-
side of the game.

Next, the designer must consider the motivation for play.
What will keep the player interested in playing? The player
must be given just enough praise to be interested in playing
further, but not too much to make the game seem to easy. In
other words, the challenge level of the game must be appro-
priate to the audience, and the feedback appropriate to the
challenge level.

The narrative context refers to the story. What is the setting
of the game? What is its history? The game should be telling
a tale to entertain and engage the player, as if it were an in-
teractive book, complete with details about the environment.
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The goals and rules of the game include the game’s affor-
dances (what the player is allowed to do in the game world)
as well as game rules, scoring, win and loss conditions, and
other game mechanics elements.

Finally, interactivity and multisensory cues refers to inter-
face design and player feedback. The game designer con-
siders the input and output devices as well as the sensory
stimuli both to the game and to the player.

APPLICATION OF RANKIN’S METHOD
In making a serious game to teach women and their part-
ners about the stages of labor, the physiological changes of
cervical dilation, and different ways to help a woman in la-
bor, originally we applied Rankin’s model to our design and
development cycle.

Observational Studies
According to Rankin, observational studies is a phase of
the design cycle in which the designer conducts background
work prior to formulating a game concept. The designer ob-
serves people playing video games and the social interac-
tions that emerge. During this stage, it is crucial to take note
of the social aspects of playing video games as well as the
methods of learning.

Because The Prepared Partner, a birth partner training game,
was very specialized, it was difficult to find people play-
ing such a game to observe. We had to replace observa-
tional studies by thoroughly researching the subject area of
labor and childbirth. More specifically, we extracted themes
from texts designed to prepare expectant parents for labor
and childbirth. These themes included, but were not limited
to, the progression of labor (stages of labor), ways to induce
relaxation during labor, reducing anxiety and fear, and other
natural ways to handle the discomfort and pain associated
with labor

In addition, to gain an insight into preparation methods for
childbirth and to gauge interest in a childbirth video game,
we had to conduct an online survey. A convenience sample
of 120 participants, both male and female, was used. Par-
ticipants had given birth to at least one baby, or had partici-
pated as a support person in their partner’s birth experience.
We found that 4% of participants claim to have prepared
for childbirth by playing video games. However, we know
that no video game preparation methods were in existence
at the time of the survey; hence, we conclude that results
from these preparations were negligible. We found that 5%
of participants would have liked to prepare for childbirth by
playing a video game, and would do so if they could go back
in time and prepare for their first child again. Only 3% of
participants would recommend such a method of prepara-
tion to their friends. The results of the survey suggested that
a niche market could develop for a childbirth-themed video
game focused on educating the birth partner.

As between 50% and 80% of expectant parents attend child-
birth preparation classes [9, 1] we attended such a class at
the local birth center to better understand how parents pre-

Figure 5. Mothers and their partners attending a childbirth prepara-
tion class

Figure 6. Doulas-in-training attending classes

pare in real life, such as getting into and out of certain posi-
tions during different stages of labor, learning ways to deal
with the minor discomfort of squeezing a handful of ice, and
attending the birth center tour. Figure 5 shows a photograph
of expectant mothers and their birth partners attending an
organized childbirth preparation class in a hospital 1

Next, we realized that we needed to understand childbirth
preparation from a health professional point of view. For
this, we attended a class for women as professional birth
partners, called doulas. This class aims to prepare women
for their new role as doula, and covered information such
as different ways to support the woman and her partner and
helping the new mother initiate breastfeeding. Figure 6 shows
a photograph of birth doulas in training.

Finally, our hands-on background domain research culmi-
nated with the firsthand experience of labor and childbirth.
Additionally, we assisted another woman in the delivery of
her child in the role of birth doula. We used many of the nat-
ural comfort techniques and non-pharmacological pain relief
options that we studied. Figure 7 shows a doula helping the
mother through a contraction [8].

After this background research, we felt comfortable begin-

1Photograph courtesy of Milford Regional Medical Center. Ac-
cessed September 24, 2010.

4



Figure 7. A birth doula helps a mother and her partner deliver a child.

ning to conceptualize the video game, and felt confident in
our knowledge of the most common techniques that expec-
tant parents should know prior to labor.

Conceptualization
Both Fullerton and Rankin agree: conceptualization drives
the design-development cycle. The conceptualization phase
creates outputs of game tasks that the designer can corre-
late to learning outcomes during analysis; a rough idea of
the game mechanics or specifications; and the set of require-
ments for the next prototype game or game version.

When we reached the conceptualization phase, we found that
something was lacking: feedback from domain profession-
als. We contacted midwives and childbirth educators for
their comments on the general idea of The Prepared Part-
ner before design and implementation of the project began.
These childbirth experts expressed excitement about such a
product, but also concern about the sensitivity of the topic.
This concern drove our decision to use abstract forms rather
than realistic graphics in our game.

We applied Dondlinger’s list of design elements in creat-
ing video games [2]. Making sure we were staying in the
educational games domain, we created an abstract concept
(that is, the narrative context): the player was to simulate
a birth partner, applying natural ways to help a woman in
labor through the pain and discomfort associated with con-
tractions. The motivational elements were the same as the
goals of the game; namely, the woman’s well-being, player’s
score, and whether the woman ultimately delivered naturally
or assisted by a doctor (i.e., by Caesarean section). The in-
teraction modes were the various elements in the room (such
as the light, the window, the bath tub), and by interacting
with them, change the environment for the woman and sug-
gest natural coping mechanisms for her. At the time of initial
design, multisensory cues were not designed nor developed,
although multimedia sensory stimuli were added later as a
result of user testing and feedback.

Prototyping

Figure 8. The concept for The Prepared Partner: a birth partner train-
ing game. This was later changed drastically.

The next phase of design and development is prototyping.
However, on our first pass through the design-development
cycle, we were not prepared for prototyping directly after
conceptualization. The transition did not work because again
we required more feedback prior to implementing our de-
signs, more specifically from game players. We presented
the concept, along with a mock-up of the game’s interface,
to a panel of nationally-ranked competitive video game play-
ers. The feedback we received made us re-visit our entire
design and change the fundamental structure driving our de-
sign.

After prototyping, we evaluated the system, and progressed
back to conceptualization without play-testing, indicating that
the transition suggested by Rankin did not work with our
system. In this instance, we removed the environmental ele-
ments in the hospital room, and changed the presentation of
the suggestions for the laboring woman.

We created four major prototypes, explained in detail in an-
other paper [6]. For reference, Figure 8 shows a snapshot
of our first design mock-up; results of iterative prototyping
are shown in Figures 9–11; and Figure 12 shows the final
version of our system. In Figure 12, the laboring character,
named Amanda, is eating a sandwich in active labor. Her
energy level is increasing dramatically as she eats. Other
options available to the player are visualization, still touch,
and get in large tub — that is, the player can help Amanda
with visualization; the player can place hands on Amanda in
a reassuring way; and the player can help Amanda get in a
large tub. The actions are not guaranteed to have a positive
effect: effect rates were gleaned from medical literature and
incorporated as a random error.

Usability Play-Testing
The phase of usability play-testing is an evaluation phase in-
volving users — players of the game. In a typical usability
play-test, participants are recruited to play the game, most
likely in a laboratory environment, and assess the interface.
For a serious game, the participants look for ways in which
the interface succeeds or fails to deliver affordances to the
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Figure 12. The final version of The Prepared Partner

Figure 9. The Prepared Partner: First working prototype of the game Figure 10. The Prepared Partner: Second prototype of the game
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Figure 11. The Prepared Partner: Third prototype of the game

player in a timely and intuitive manner. The goal of usability
play-testing is to gather information about how to make the
game interface better. It is also helpful in pinpointing fail-
ures in the game mechanic, and hinting towards solutions.

Because our project goal was the learning assessment, the
usability play-testing phase did not account for the majority
of our system evaluations. We obtained feedback about our
system’s design decisions, implementation details, research
focus, and general playability of the game through more in-
formal means. We demonstrated storyboards, concept art,
and early prototypes several times to game design experts,
casual video gamers, new mothers, HCI experts, and a learn-
ing assessment specialist, both formally in a lecture setting
and informally mid-implementation. These methods of eval-
uation, which were not strictly play-testing, were of utmost
importance to us in generating the final system.

Throughout the design-development cycle, we revisited and
tuned the mechanics of the labor process. We ran simu-
lations of the game and checked its accuracy in terms of
the durations of each stage of labor, the relative contraction
strength of the character in labor, and the effectiveness of
relative power of each of the actions. Actions were added
and deleted as ideas were presented or gleaned from various
sources. Our main sources for actions were Simkin’s works,
detailing natural coping mechanisms and their effects on la-
bor [12, 13, 14], though we also collaborated with childbirth
professionals and members of the local childbirth commu-
nity, including doulas, midwives, and certified childbirth ed-
ucators.

For example, in early prototypes of The Prepared Partner, we
included a “send home” action. Using this action indicated
to the character that she should go home and wait for labor to
become more intense. Doctors advise their patients to labor
at home until 4-1-1: contractions at least four minutes apart,
each contraction at least one minute in duration, and this pat-
tern to be repeated for at least one hour. If a woman arrives
at the hospital or birth center and she is not in active labor,
it is possible for her to be sent home. In fact, early arrival at
the hospital is correlated with an increased risk of interven-
tions during labor. We included the “send home” action to
teach the player that going home is not only acceptable, it is

sometimes appropriate. Childbirth professionals applauded
the inclusion of the “send home” action. However, in later
iterations of the game, we removed the action because feed-
back from both games experts and pilot participants showed
it interrupted game flow and contributed to player confusion.

We also found a missing link: in later iterations of our de-
sign, we implemented and verified incremental changes with-
out passing back through conceptualization. Especially when
fine-tuning the mechanics of the speed of labor and the player’s
effect on the woman’s cervical dilation, we made several it-
erations of tweaks, sought feedback, and made more tweaks.
We did not have to re-conceptualize the design on these oc-
casions.

THE STAR METHOD FOR SERIOUS GAMES
When we applied Rankin’s method to our serious game, we
found several inconsistencies with our procedure.

1. The observational studies node should encompass other
forms of research, including literature search, interview,
and other methods. It should be re-entrant — that is, the
designer must be allowed to perform more research even
after design and development are under way.

2. There is a missing link between conceptualization and the
evaluation node noted above. The concept should be eval-
uated by domain experts. The evaluation does not need
to be thorough, but some evaluation as far as scope and
subject matter is beneficial to the project.

3. Usability play-testing does not encompass different feed-
back methods. It should be more generic to allow for for-
mal and informal feedback and evaluation with users and
experts.

4. There is a missing link between usability play-testing and
prototyping.

We propose a modification of Rankin’s method which takes
into account the need for constant collaboration across dif-
ferent fields, common in the design of serious games. In
the following subsections, we describe each of the stages or
phases of the collaborative method we propose. The phases
in our model are as follows, and are shown in Figure 13.

• Research

• Validation

• Design

• Implementation

In the following sections, we discuss each phase in greater
detail.

Research
Research is the entry point for designing a serious game. No
design can occur before preliminary research has been con-
ducted. The amount of background research depends on the
designer’s familiarity with the game’s subject matter. De-
signers that have extensive experience with the domain of
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Figure 13. The validation phase is crucial in moving between research, design, and implementation.

the game need not pore over texts for inspiration and ini-
tial game concepts. On the other hand, limited exposure to
the subject material may be an indication that more research
is needed before a concept is presented to a panel or focus
group for feedback and evaluation.

In the research phase of the design-development cycle, the
designer performs ethnographic or observational studies, as
Rankin suggests [10]. The designer observes people per-
forming a task, and looks for ways to make the task eas-
ier, better, more fun, more efficient, or more educational.
Next, the designer conducts a literature search, noting other
technologies and research similar to the one under design
or scrutiny. Market research is conducted for a comparative
analysis of other games with similar features. These fea-
tures can and should be used in the design of the serious
game, as repeating current trends in games makes them eas-
ier for players to learn. Research conducted must be wide in
variety and diverse in scope. The idea of the serious game
takes shape, or becomes better defined as a result of the re-
search. After initial research has been conducted, the de-
signer should proceed to the general feedback phase, and
seek advice from experts in the domain or domains of the
game.

Domain, game-related, and education-related research must
be conducted both prior to undertaking the project and along
the way to completion of the project. When the phase is

entered at a subsequent time in the design-implementation
cycle, we call this continuing research. Continuing research
includes further literature search, domain research, and ob-
servations, and also data analysis from the evaluation and
feedback phase. Continuing research on the part of the game
designer as a result of user and expert feedback strength-
ens the game’s credentials as a learning aid, can add to the
believability or immersion of the game, and can affect the
learning or persuasion outcomes of the game.

Validation
Validation is the core component of the design process. The
purpose of the validation phase is for the designer to ver-
ify the game design, including its concept, mechanics, user
interface, story, and other game-specific, domain-specific,
education-specific, and interface-specific functions. Types
of evaluation that can be performed on a system range from
quick thought experiments, surveys, focus groups, panels,
interviews, demonstrations, and studies involving pre-test
and post-test data, commonly used to measure learning in
a game. Heuristic evaluations are inexpensive ways to sim-
ulate player interaction with the system. Each method has
pros and cons, and has particular applicability at certain stage
of the design process. Experts in either the domain or do-
mains of the game, as well as experts in the field of game de-
sign, education, and learning assessment, if applicable, are
invaluable in making the game successful. Success can be
measured in terms of matching the game concepts and me-
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chanics to the real world, introducing enjoyable game play
to keep players motivated to continue playing, and noting
whether learning is occurring during game-play. Rankin,
et al., and Fullerton, et al., name this stage usability play-
testing, which we feel does not take into account the differ-
ent ways in which the designer can receive feedback about
the system and its design. Hence, we named this phase vali-
dation, because users, both casual and expert, do more than
simply play the game.

Design
The purpose of the design phase is for the game designer
to generate requirements. The designer can brainstorm the
game elements such as motivation and concept; narrative
context and story; the goals and rules of the game, includ-
ing game mechanics; and the user interface, including the
feedback and modes of interactivity. These design relics can
be evaluated in the validation phase prior to implementation.
Both Rankin, et al., and Fullerton, et al., call this stage con-
ceptualization, because in this stage the game concept and
surrounding implementation details emerges. However, we
feel that conceptualization is a subset of design: that is, de-
sign embraces much more than just conceptualization.

Implementation
As a result of the expert and user feedback in the validation
phase, the designer is well-positioned to implement all or
some of the design, or to make incremental changes to the
game with results of the domain research. In early stages of
the project, the designer can produce a storyboard, mock-up,
or another visual aid for use during validation. Low-fidelity
prototypes in paper, low-fidelity prototypes in the medium
of the game, game mock-ups, high-fidelity prototypes in the
medium of the game, and implemented game features are
frequently produced in this phase. The output of this phase
is offered again for evaluation in the validation phase.

Non-discreteness
The phases of video game design mentioned above (research,
validation, design, and implementation) are not discrete stages.
They are not mutually exclusive: it is not only possible, but
likely that a designer is simultaneously validating while im-
plementing, designing and validating, or even researching,
designing, and implementing — all while validating. We
found that designers may be engaged in more than one phase
at a time. For example, while considering the game me-
chanic, the designer may simultaneously validate the me-
chanic, by thought experiment and informal cognitive walk-
through, making minor adjustments to the design. A lit-
tle later, when the design has taken form, a prototype may
be created, and again, the designer may evaluate his or her
own design through several small changes or iterations be-
fore presenting it to someone else for validation.

CONCLUSION
In this paper, we presented a schedule of thorough and inter-
disciplinary evaluation and feedback throughout the design
and development cycle. In illustrating our contribution, we
presented The Prepared Partner, a video game about child-
birth. The game describes about 50 natural ways to help

a woman in labor, and allows the player to explore these
different options by trying them on the simulated woman
in labor. Designers of educational games should be aware
that the design-development cycle needs to accommodate
ample time and opportunity for interdisciplinary collabora-
tion. Initial prototyping, refinement of the concept, contin-
ued prototyping, feature implementation, the final prototype,
and the final system are outputs or products of the design-
implementation process, but they are incomplete without in-
termediate feedback from all disciplines at all stages. Do-
main literature search, background research, and intermedi-
ate feedback, both formal and informal, are critical in mak-
ing an educational game.

When designing serious games, it is imperative to iteratively
re-evaluate, with experts and casual users from all fields, and
re-design the system to suit demands.

We found that Rankin’s model did not account for the in-
terdisciplinary nature of designing serious games. Feedback
from users, during the play-testing phase, is insufficient, as
experts both from the game domain and from game design
must be consulted throughout the process of creating a seri-
ous game. Rankin’s method does not address the educational
component in designing a game for learning. We proposed a
modification of Rankin’s iterative framework that takes into
account the interdisciplinary requirements of creating seri-
ous games, and the need for small, incremental changes to
system design verified against users, experts, or literature.
Evaluation and feedback (formal or informal) is a key ele-
ment between every point of the framework. We apply the
framework to the iterative design, development, and testing
of The Prepared Partner: a childbirth training game. This
iterative process of feedback between the two fields of child-
birth experts and video games experts was key in making the
game successful as a learning tool. The phases in our model
are as follows, and are shown in Figure 13.

• Research

• Validation

• Design

• Implementation

The core concepts are

• Validation is key in moving between research, design, and
implementation, and

• The phases of the model are non-discrete.

In other words, both formal and informal evaluation and
feedback from experts and users is mandatory for continuing
design and development, and continuing research is essential
as the general feedback and user evaluation phase generates
questions for the designer. Each phase is meant to be re-
entrant; that is, each phase can, and should, be entered more
than once in the course of designing a serious game. A de-
signer of the system may be taking inspiration from any of
the phases of research, validation, design, and implementa-
tion simultaneously.
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FUTURE WORK
Future work on The Prepared Partner includes further im-
proving the game, adding levels, changing the game me-
chanics for better pace, and allowing the user an increased
action selection ability. We plan to conduct another study
with these changes. We are recruiting more men to play
The Prepared Partner, as literature indicates that birth part-
ners and expectant fathers require more support in labor and
childbirth than was previously assumed [4]. Finally, we plan
on applying our method to other serious games.
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