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Abstract 
 

We are witnessing a mad rush to pour educational content into games in an ad hoc manner in 
hopes that players are motivated to learn simply because the content is housed inside a game. A 
failure to base serious game design on well-established learning theories as proposed by well-
respected educators like Robert Gagne and James Keller, increases the risk of the game failing to 
meet its intended educational goals, yielding a player base who is entertained but who have not 
acquired new skills or knowledge. Well-developed video games certainly engage players, but 
games designated as educational are not always based on sound educational principles and 
theories, thereby potentially losing power as an educational tool.  We contend that if content 
learning is to take place as a result of playing serious games, a new design paradigm design must 
be developed. We also contend that educational effectiveness needs to be integrated as a goal 
from the start of the design process and that sound educational practices need to be formally 
incorporated into all serious games. 
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Introduction 

 
Serious games have become an educational trend. While we agree with James 

Gee (2004) that learning always takes place in well-constructed games, we contend that if 
content learning is to take place as a result of playing serious games, a new design 
paradigm design must be developed. We also contend that educational effectiveness 
needs to be integrated as a goal from the start of the design process and that sound 
educational practices need to be formally incorporated into all serious games. This paper 
presents concepts associated with the cognitive domain. Future research will address the 
other two.  
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We are witnessing a mad rush to pour educational content into games or to use 

games in the classroom in an inappropriate manner and in an ad hoc manner in hopes that 
players are motivated to learn simply because the content is housed inside a game. A 
failure to base serious game design on well-established and practical instructional 
theories as proposed by well-respected educators like Robert Gagne and James Keller 
increases the risk of the game failing to meet its intended educational goals, yielding a 
player base who is entertained but who has not acquired new skills or knowledge. Well-
developed video games certainly engage players, but games designated as educational are 
not always based on sound educational principles and theories, thereby potentially losing 
power as an educational tool.  A formal design paradigm that embraces both sound 
educational and good game design principles is needed. 

 
The purpose of this paper is to call for a systematic implementation of well-

established and appropriate instructional principles into the design of serious games, 
ensuring that the conceptual framework for developing content, curriculum, and best 
practices are embedded at a fundamental level and with educational soundness as the 
underlying skeletal lynchpin. Such a paradigm allows an easier assessment and 
verification of educational effectiveness and should provide a common ground for game 
designers and educators to collaborate, to allow game designers to more effectively add 
educational content to games and, conversely, to allow educators to more effectively 
incorporate games into their curricula. 
 
Which Theory to Put into Practice 
 

Deciding on which educational or instructional theories to follow is complicated. 
There may be as many educational theories as there are learners. While certain aspects of 
how today’s digital students learn have changed, the basic approaches to learning have 
not –especially for those things that students need to retain: acquisition of literacy, meta-
learning principles like basic numeric manipulation, science, social interaction, 
information mining, and communication, etc. After an extensive search through the 
literature, we have found three theories that appear to most closely align with generally 
accepted game design principles: Keller’s, ARCS Motivational Model, Gagne’s Events of 
Instruction, and Bloom’s Taxonomy. In this paper, we will review all three and analyze 
them against current game design ‘best practices’ in an attempt to codify and cross-
reference the best of both into a unique design rubric specifically conceived for serious 
games. 

  
Educational research builds the foundation for the development of sound 

instructional strategies. Similarly, each new game that is intended to be educational 
should be based on learning theory and educational research in order to enhance learning. 
The use of instructional theories has been shown to enhance learning, increase motivation 
and student achievement. Which theory you use depends on what you want to teach, how 
you want to teach it, and whom you are teaching. The latter is very important because the 
way today's students learn is different and the way they want to learn is atypical to 
traditional thinking. The question is how do we make the leap between the learning 
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theory and serious games in order to increase the efficacy of the medium and to empower 
students who are motivated by different means and who learn differently.?   

Robert Gagne, a psychologist, educator, and instructional theorist is known for his 
contributions in the area of cognition and many classify his theory as instructional theory. 
Instructional theory looks to understand under what conditions learning outcomes and 
performance can be gained for learning to take place. Gagne was very influential in the 
development and design of instructional systems design, and materials and training 
initiatives.  

Gagne's instructional theory has three major components. First, was based on a 
taxonomy or classification of learning outcomes (Driscoll, 2005). He recognized that 
learners must go through a hierarchy of skills from simple to complex and identified five 
areas of learning outcomes he felt were crucial to successful learning; they are cognitive 
strategies, verbal information, intellectual skills, motor skills, and attitudes. Second, he 
proposes that particular internal and external conditions must be met for achieving these 
learning outcomes. As we know, there are many different types of learning. These 
different types of learning require a variety of conditions that are appropriately matched 
to the particular learner and can effectively bring about the outcome of learning. In others 
words instructional strategies must be matched to the instructional conditions in a game-
like fashion. Third, he developed the Nine Events of Instruction, which serve as a guide 
for developing and delivering a unit or units of instruction.  

Gagne’s Events of Instruction 

In his book, The Conditions of Learning, Robert Gagne (1985) identified nine 
mental conditions for learning (events of instruction). Gagne sought to understand what 
processes were necessary for individuals to internalize what is being taught. We believed 
that Gagne’s skill-building hierarchies fit very well into the increasing level of challenge 
model already followed in successful serious game design and that they easily lend 
themselves to become the basis for standard practice. As an educational psychologist for 
the Air Force, Gagne began to develop some of the concepts for his comprehensive 
learning theory while training military personnel. He incorporated characteristics of both 
behavior modification theories and practices into performance education. He continued to 
research and develop models for training and to create instructional systems and designs 
for simulations. Through this research Gagne developed three principles that he 
considered essential for successful instruction:  

1. providing instruction on the set of component tasks that build toward a final 
task,  

2. ensuring that each component task is mastered, and  
3. sequencing the component tasks to ensure optimal transfer to the final task 

(Shelly, Cashman, Gunter, & Gunter, 2006).  

For example, a teacher must teach phonics – the basic form of literacy or alphabet 
recognition in order for students to then read words. Only after students learn to interpret 
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or read words, can they then learn to read a sentence, and then two sentences, and then a 
paragraph, and so on.  

This process reflects a hierarchy of components. Careful preparation must take 
place so that learning is optimal and instruction can be broken down into meticulously 
designed lessons. Gagne believed that a variety of internal and external conditions must 
be present for learning to occur and he also believed that learning results in observable 
behavior. The internal conditions can be described as situations that include attention, 
motivation, and recall. The external conditions are the factors surrounding a person, such 
as timing and place. The observable behavior is the result of the internal process of 
learning. As per Gagne there are nine events that stimulate the processes required for 
learning to take place and be effective. According to Gagne’s theory, employing these 
sequenced steps would assure that the learner mastered the desired content and learning 
objectives. Gagne’s framework has been modified for a variety of educational settings; 
however, this instructional theory has not gone without controversy on the ways to 
implement. The adaptation of Gagne into the development of educational software was a 
perfect fit in the 80s and 90s when multimedia authoring software programs when 
products like Linkway, HyperStudio, and HyperCard were just evolving. We feel in the 
development and design of serious games this framework would also be a perfect fit. 
Listed below are the Nine Events of Instructions Gagne believed all instructional 
strategies and lessons should include: 

Nine Events Of Instruction 
1.  Gain the learners attention 6.  Elicit performance 
2.  Inform the learners of the objectives 7.  Provide feedback 
3.  Stimulate recall of prior learning 8.  Assess performance 
4. Present stimulus or lesson 9. Enhance retention and transfer 
5. Provide learning guidance and 
instruction 

 

 
Figure 1.  Gagne's Nine Events of Instruction 
 

Following this research, Benjamin Bloom (1956; Krathwohl, Bloom & Bertram, 
1973) also an educational psychologist, conducted research in student learning. Bloom 
and other psychologists sought to classify learning behaviors to understand better how 
knowledge is gained. Bloom classified learning into three domains: cognitive, affective, 
and psychomotor. Bloom defined the cognitive domain as a student’s intellectual level --
that is, what a student knows and how they organize ideas, opinions, and thoughts. Bloom 
explained the affective domain as a student’s emotions, interests, attitude, attention, and 
awareness. Lastly, he categorized the psychomotor domain as one that includes a 
student’s motor skills and physical abilities. All of these domains can overlap in learning 
activities and are integrated throughout learning experiences. 
 

Bloom was determined to develop a practical means for classifying curriculum 
goals and learning objectives. Many educators continue to develop curriculum goals, 
learning objectives, and specific learning activities with these three domains in mind. 
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Educators are responsible for planning curriculum activities that support what students 
already should know (anchored instruction) and what they should learn (extending the 
learning experience). Educators create their instructional methods based on state 
standards, learning objectives and learning theories. Teachers often organize skills they 
want students to acquire using a scaffolding effect from simple to complex. Within the 
cognitive domain, Bloom identified six levels that can be used to acquire knowledge 
about a topic. The levels move from simple to complex and are designed to increase a 
student’s comprehension. These levels commonly are referred to as Bloom’s Taxonomy 
(see Figure 2).  

 
Competency Skills 
Knowledge Learner can recall information. 
Comprehension Learner can explain and predict. 
Application Learner can solve problems and use 

information. 
Analysis Learner can see patterns or concepts and 

organizational structure may be 
understood. 

Synthesis Leaner can build a structure, put parts 
together to form a whole, with emphasis on 
creating a new meaning or structure. 

Evaluation Learner can compare and make judgments 
about the value of ideas or materials. 

 
Figure 2.  Bloom’s Taxonomy 

 
Many teachers may not realize they are creating instructional lessons and plans 

that only challenge students usually only range within the first two levels. For instance, if 
students are learning about computers and then are asked to name only the parts and 
describe what they do, the activity has stayed in the Knowledge and Comprehension 
levels. If students are asked to propose how computers have changed their lives, the 
assignment has moved to the Analysis level.  

 
The taxonomy provides a useful structure in which to categorize learning and 

strategize learning, since educators will characteristically develop questions and lessons 
with particular level in mind. If the content, questions, and levels of inquiry can be 
developed using terminology this allows the designer to create the appropriate strategies 
then the game designer and educator can create a new paradigm in game design that 
could benefit instructional theory. 
 

Blooms Taxonomy has been linked to mastery learning, which is defined as a 
model for learning in which students continue to gain information and knowledge, 
working through activities, content or teacher instruction only after they have mastered 
the content of the previous lessons, activities, and/or modules, etc. These concepts are 
supported by Bloom's Taxonomy. Bloom demonstrated through his research that all 
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students can learn a subject given sufficient time and motivation. The critical ingredient 
is changing instructional methods so students can master the content. 

 
 Keller’s ARCS Model 
 

One of the shortcomings of many instructional theories is that they begin with an 
assumption that the learner is already generally ready to learn and/or is already motivated 
to learn a specific content. Motivation is a necessary but insufficient condition needed to 
ensure that learners actually learn something. Even the most sophisticated instructional 
program will fail if students are not motivated. Without a desire to learn, retention, let 
alone any other level of learning, is unlikely to occur. Instructional designers must strive 
to motivate learners so that they learn new skills and transfer them to newly acquired 
knowledge (that is Gagne’s ninth event of instruction: enhance retention and transfer).  

 
James Keller, another educational psychologist who was a contemporary and 

colleague of Robert Gagne at Florida State University devised a motivational model 
based on a synthesis of existing research on psychological motivation (Keller, 1983; 
1998; Keller & Kopp, 1987). His ARCS model relies on four foundational categories that 
are to be applied when designing instructional activities. ARCS is an acronym that 
represents these four classes: Attention, Relevance, Confidence/Challenge, and 
Satisfaction/Success.  

 
• Attention.  The first aspect relates to gaining and keeping the learner's attention. 

Strategies include initiating the instructional event with some sort of sensory 
stimuli, through an inquiry arousal (i.e., a series of thought provoking questions), 
and/or variability (such as varying the kinds of media or inquiry-based activities 
used).  Much debate about motivation and attention throughout the twentieth 
century (Gunter & Kenny, 2005, Kenny & Gunter, 2005; Yerkes & Dodson, 
1908; Kenny, 2002) surrounded the concept of arousal and its relationship to 
limited capacities (Zillman, 1991; 2000) and cognitive load (Sweller, 1999). 

 
• Relevance.  Simply put, learners need to be able to understand implicitly how the 

activity relates to their current situation, and/or to them personally. This is the 
first step in most instructional design models that rely on an understanding of 
learner attributes as a part of the analysis process.  

 
• Confidence/Challenge.  This fundamentally paves the way for learners to feel that 

it is worth it to put forth a good faith effort into participating in the activity. This 
cuts both ways. The activity cannot be perceived as either too hard or too easy. If 
learners believe they are, somehow, incapable of achieving the objectives or that 
they will be wasting their time because it will take too long, or, conversely, that 
the challenge is beneath them, their motivation will most assuredly decrease. 

 
• Satisfaction/Success.  Learners must attain some type of satisfaction or reward 

from the learning experience.  Attribution Theory (Weiner, 1974; 1980; 1986) 
contends that learners must also be able to attribute successful completion of the 
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activity from their own efforts. To be sure judging success is a subjective 
evaluation.  This can be as simple as being happily entertained or enjoying a sense 
of achievement or accomplishment. Attribution also plays a role.  Bandura (1971; 
1986) referred to this as self-efficacy –people’s beliefs about their own 
capabilities to produce the intended effect. Being self-assured as to one’s 
accomplishments is directly tied to whether the learner can attribute that success 
to one’s own efforts and their ability to find their newly learned skills can be 
applied in other areas. Satisfaction can also be promoted through external rewards 
in the form of a passing grade, a high score relative to others, or a reaction by 
another person or mediated agent.  
 
Keller never intended for his model to stand apart as a separate system for 

instructional design, but one that would be incorporated in accordance with instructional 
models and history such as Gagne's events of instruction (Gagne, 1985; 1987; 1992).  
Therefore, making a cross-reference to Gagne a fairly straight-forward task (see Figure 3 
below).  

 
Keller’s model attempted to fill a glaring hole in that reduced the efficacy of most 

educational theories.  That is to say, that while a learner may generally be motivated 
towards learning, there is no assurance that a person is motivated to learn what the 
specific instructional activity is proposing.  Further, instructional designers cannot 
assume they understand the learners’ motivation. To analyze needs, the designer should 
understand how to encourage students to come to the same conclusions as to the values, 
interests, motivation, and content as set by the learning objectives of a particular lesson. 
Over the years, many follow-on strategies have been developed to turn Keller’s model 
into practice. 
 

Dempsey and Johnson (2004) proposed a rubric to use when applying the ARCS 
model to a rubric for selecting and analyzing games they were developing. Their chart 
(see Figure 3) adds practical application to the theoretical foundations proposed by 
Keller: 
 
 
Major Category Sub-category Instructional Questions 

Attention Perceptual Arousal         
 
 
Inquiry Arousal             
 
 
Variability  

1. What can I do to capture their 
interest? 
 
2. How can I stimulate an attitude 
of inquiry? 
 
3. How can I maintain their 
attention? 

Relevance Goal Orientation           
 
 
Motive Matching  

1. How can I best meet my learner's 
needs? (Do I know their needs?) 
 
2. How and when can I provide my 
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Familiarity  

learners with appropriate choices, 
responsibilities and influences? 
 
3. How can I tie the instruction to 
the learners' experiences? 

Confidence/ 
Challenge 

Learning Requirements       
 
 
Success  Opportunities 
 
 
Personal Control 
 

1. How can I assist in building a 
positive expectation for success? 
 
2. How will the learning experience 
support or enhance the students' 
beliefs in their competence? 
 
3. How will the learners clearly 
know their success is based upon 
their efforts and abilities? 

Satisfaction/ 
Success 

Natural Consequences 
 
 
 
Positive Consequences 
 
 
Equity 

1. How can I provide meaningful 
opportunities for learners to use 
their newly-acquired 
knowledge/skill? 
 
2. What will provide reinforcement 
to the learners' successes? 
 
3. How can I assist the students in 
anchoring a positive feeling about 
their accomplishments? 

 
Figure 3.  Major Categories and Subcategories of Keller's ARCS Model  

    (Dempsey & Johnson, 2004) 
 

Karoulis & Dmetriadis (2004) discussed certain aspects of and proposed the 
adherence to the ARCS model that need to be included in any educational activity. Most 
of these can be correlated directly into serious game design and can serve as a measurable 
and objective design and development checklist for serious game developers. These 
features are referred to as representations in the literature and provide practical 
applications and implementations of Keller’s theoretical construct (Ainsworth & 
VanLabeke, 2004; Cordova & Lepper, 1996; Malone, 1980; Van der Meij & de Jong, 
2004). Among them are:  
 

• Arousing one’s curiosity and interest 
• A perception that accomplishing something is personally important 
• Being able to relate the activity to a highly desired goal 
• Expecting to be ultimately successful 
• The compatibility to anticipated goals  
• Content/concepts are easy to understand  
• Opportunity to create something personal 
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• Layered/scaffolded challenges  
• Challenging the imagination by creating a fantasy (extrinsic & intrinsic) 
• Timely and accurate feedback (formative & summative) 
• Perceived ability to control one’s own destiny  
• Pattern recognition (cognitive modeling) 
• The perception of freedom 
• Establishing a reward system  
• Relating and applying the activity to the learner’s real world context 
• Fidelity in graphics design 

 
It would seem that the correct and appropriate manipulation of any of the above attributes 
can lead to an enhanced motivation on the part of the learner for the educational activity. 
 

Harlow (2004) classified two broad motivational categories that have been 
applied to instructional activities that also correlate to serious game design: process and 
reward. Process comprises the actual participation in any activity, such as the enjoying 
the interaction and the interface with the media, enjoying the increasing level of 
expertise, the immersion and suspending the disbelief, and taking pleasure in the 
mechanics of interacting with that content, and any other feeling of satisfaction or success 
the participant gains from the process of interacting. The reward may be intrinsic or 
extrinsic. Reward can be applied at the completion of participation and sets the stage for 
further engagement.  

 
RETAIN: A Design Model for Serious Games 
 

Game design can be defined as the formal methods for the specification and 
planning of content and features for video games.  The goal of these methods is to 
maintain intellectual control of the elements of the development process that lead to an 
immersive and entertaining game (e.g. to create a roadmap that describes the 
implementation). 

 
Many assume that incorporating educational content into a video game will 

produce an automatic success, both in terms of achieving a fun game, and in terms of 
meeting educational goals.  More to the point, many educators claim that a video game 
can provide the motivation required for learning simply because it is a video game.  This 
is a new instance of the same error that Keller set out to correct.  Restating in terms of 
video games, while players may generally be motivated towards playing video games, 
there is no assurance that that they are motivated to learn what the game is proposing to 
teach.  Further, it is a mistake to assume that all video games are motivating and fun. 

 
In the game industry, a conservative estimate of the odds of any particular game 

design getting a green light for development and release are one in a thousand.  The 
implication is that the other nine hundred and ninety nine games are found lacking in the 
attributes that lead to a successful game.  While it is true that the metrics for success in 
the game industry are monetary, these metrics are a reflection of the game's motivational 
power to engage players.  In other words, only one in one thousand game designs are 
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motivating and of those that are found to be motivating, many still wither on the vine.   
Therefore, the assumption that a game will succeed due to its innate nature is fallacious. 

 
Similarly, many game designers and educators alike assume that learning always 

occurs in successful games.  This may be true at a vacuous level, but one must ask: What 
is the relevance of learning that orcs have 37 hit points more than hobgoblins?  What is 
the relevance of learning how to defeat uber sub-boss number 17 in the big fight scene?  
More to the point, one must question how relevant, targeted learning may be included in 
video games without interfering with the game's entertaining content. 

 
James Gee (1999) suggests that thirty-six meta-learning principles are found in all 

games (serious or otherwise).  Similar to Kiefaber’s (1998) arguments that gaming is 
inherently social, Gee proposes that playing games can be closely linked with building 
relationships and social hierarchies.  Games are really social activities to the extent that 
the game itself often becomes secondary to the social experience.  When asked, most 
gamers will tell you that the main enjoyment they gain out of playing a game is the 
ability to become immersed in a world that they have a hand in creating, providing a 
sense of self-control and self-determination.  

 
The idea that interacting with media is inherently a social activity is not new.  In 

the mid 1990s, Reeves and Nast (1996) developed a series of research-based propositions 
to support notions of the social aspects of interacting with new media.  If interfacing with 
computers and other media can be likened to interacting with people, then it follows that 
developing an instructional design basis for games can be likened to designing 
instructional activities for learners.  The problem centers on deciding which learning 
theory to follow, as there certainly are as many theories around as there are learners. 

 
Serious game design, then, is the formal methods for the specification and 

planning of both educational and fun content and features that support both the gameplay 
and educational goals of the game for serious video games.  The goal of serious game 
design is similar in nature to that of entertainment games, but is more complex, in that not 
only must one maintain intellectual control of the design elements that lead to a fun and 
engaging game, but one must also plan instructional elements that lead to a fun, 
engaging, and educational game experience.  To be sure, instructional strategies and 
learning theories must be included in these formal methods. 

 
As Rouse (2001) states, there are as many methods for producing a game design 

as there are game designers.  However, these methods derive from the fundamental 
principles that are ubiquitous to games: suspension of disbelief, increasing dramatic 
tension, semiotics, system theory, software engineering, interactivity, engagement, and 
choice design.  These strategies also describe the fundamental principles required to 
support an educational game, however, the methods based on these principles require an 
expanded focus. 

 
In order to create a powerful game, one must define the game's (or designer's) 

focus, that is, the essence of what the game is about (Rouse, 2001), at the beginning of 
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the game design process.  For a serious game, this need does not diminish.  The focus 
frames the game's semiotics and provides the context for the design.  For serious games, 
however, this designer's focus is necessary but insufficient.  In addition to the designer's 
focus, a didactic focus is required for serious game design.  To wit, one must know the 
semiotics and context for the entertainment the game is to provide and the semiotics and 
context for the education the game is to provide. 

 
Salen & Zimmerman (2004), define play as the navigation of a suite of choices 

(i.e. decisions), where each decision leads to an action that has a discernable outcome and 
therefore game design boils down to the process of creating a set of critical choices that 
reinforce the focus of the game and the communicate to the player how to advance the 
game.  This visualization goes to the root of designing interaction. 

 
The Multivalent Model of Interactivity establishes four modes of interactivity as 

related to games (Salen & Zimmerman, 2004).  These modes are: Cognitive Interactivity 
(the psychological, emotional, and intellectual engagement of the player), Functional 
Interactivity (the structural interactions with material components of the system), Explicit 
Interactivity (participation with designed choices), and Beyond-the-Object Interactivity, 
(the participation in the culture of the game outside the direct experience of gameplay).  
While many entertainment games are successful targeting only the functional, explicit, 
and beyond-the-object modes of interactivity, serious game also require designs that 
support cognitive interactivity  

 
In instructional design, the application of an instructional strategy as described by 

researchers like Gagne, Keller, and Bloom supports cognitive interactivity.  Therefore, in 
serious game design, an application of an instructional strategy will enable cognitive 
interactivity as well. 

 
The Relevance Engagement Translation Assimilation Immersion Naturalization 

(RETAIN) model for serious game design is an apposite use of Gagne's Events of 
Instruction, Keller's ARCS model and Bloom's scaffolding principle.  Given the fact that 
Gagne's Nine Events were the result of work performed while studying simulation as a 
tool of education, it follows that the events have a natural application in video game 
structure.  Keller's ARCS model can be similarly adapted to design of game events or 
encounters.  Bloom's scaffolding principle can be applied to enhance retention and 
transfer in the game context. 

 
A subset of the Events of Instruction already occurs in game design.  It does not 

appear that an entertainment-based game analog exists for event three (stimulate recall) 
or event nine (retention and transfer) that keeps the spirit of Gagne's work.  The other 
seven events have common game element complements as described in Figure 4.  As 
with the set of fundamental principles of game design described above, some of these 
common game elements require and expanded focus in serious game design, but the 
similarity between the instructional models and the game elements, is a strong argument 
for the adoption of these three strategies in serious games.    
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Gagne's Nine Events Keller's ARCS Model Common Game Elements 
Gain Attention Scenario exposition 
Inform of Objectives  

Attention 
Problem Setup 

Stimulate Recall No existing game analog 
Present Stimulus / Lesson 

Relevance 
Offer Challenge / Choice 

Provide Learner Guidance Provide Direction 
Elicit Performance 

Confidence / Challenge 
Elicit Action / Decision 

Provide Feedback Discernable Outcome 
Assess Performance Success / Failure screens 
Retention and Transfer 

Satisfaction / Success 

No existing game analog 

 
Figure 4. Gagne's Events of Instruction, Keller's ARCS Model, common game design 
elements. 
 

A mapping to Keller's ARCS model is more complete on its face, but to capture 
the spirit of Keller's model as a model of motivation for learning, some expansion of 
existing elements must occur.  In an entertainment-based video game, attention can be 
gained via traditional game elements (e.g. a dramatic hook, increasing tension, cutscenes, 
music, etc.).  While this is also true of serious games, the scenario exposition and 
problem setup must be expanded to include the pedagogic elements required for the 
lesson. 

 
A distinction of the relevance category of Keller’s model that is often lost in 

translation is that the activity must be relevant to the learner and be relevant to previous 
instructional events.  Continuity of information flow is a critical part of Gagne’s events of 
instruction.  A serious game design must take into consideration both of these concepts, 
especially as it relates to providing relevance to previously learned concepts from 
previous attempts to play the game. 

 
The challenge provided by a video game must be attainable, just as in Keller's 

ARCS model.  In fact, given player's expectations (Rouse, 2001) and the concept of 
meaningful play as defined by Salen and Zimmerman (2004), it is arguable that there is 
no difference between the requirements of the Challenge category of the ARCS model, 
Gagne's Events Five and Six, and the tenets of game design.  Therefore assimilation of 
these principles into serious game design is unnecessary -- they are already there. 

 
The same argument may be extended to the Success category of the ARCS model 

with the exception that any player failures in the pedagogic realm must include 
attribution to the player and assistance in overcoming the shortfall.  That is to say, the 
player should not believe he was unable to succeed in a given didactic task merely 
because the game 'cheated' or otherwise blocked his success. As attribution is definitely a 
necessary prerequisite for eventual success and confidence, self-efficacy (Bandura, 1971: 
1986) plays a very important role.  
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Gagne's Nine Events of Instruction are traditionally used to describe an individual 
lesson, but these events can be used to describe a curriculum as a whole.  When used to 
describe a curriculum, the presentation of the lesson event can be expanded to include 
multiple lessons, each described by the nine events.  In this manner, Gagne's Events of 
Instruction can be used to describe both a successful game and individual units of 
gameplay (i.e. the game as a whole and the levels that compose the game).  Thus a formal 
structure for serious game design emerges: 

1. Game Focus / Hook - describe the essence of the game and provide an entry point 
for gameplay. 

2. Didactic Focus - define the subject matter to be taught during gameplay and 
provide an entry point for instruction 

3. Provide references to beyond-the-object reference sources which inform the 
pedagogic content development for the game 

4. Game Progression (via units of gameplay – levels, modes, etc.) - define the game 
units as described below 

5. Define the critical path for gameplay and didactic resolution 
6. Define pedagogic elements to be used 
7. Describe how formative feedback will be distributed during each unit of 

gameplay. 
8. Describe how summative feedback will be distributed during each unit of 

gameplay (per individual lesson) and at the conclusion of gameplay (per the 
curriculum as a whole) 

9. Describe how replay will be encouraging to assist in retention and to remediate 
shortcomings. 

 
Similarly, a formal structure of game unit design in serious games: 
 

1. Scenario Exposition (Unit focus) - describe the essence of the game unit and how 
it is important to the game progression. 

2. Didactic Exposition (Lesson focus) - describe the essence of the lesson and how it 
is important to the curriculum progression. 

3. Describe the use backleading, cutscenes, and flashbacks to bring to mind previous 
game unit's and lessons, and the use of scaffolding to reinforce retention and 
transfer of previous lessons to future learning experiences. 

4. Develop the Scenario's Crisis - describe the critical path from the start of the unit 
to the crisis and describe the resolution of the crisis.  Include both gameplay 
elements and didactic elements and evaluate their fit to one another. 

5. Provide direction necessary for the resolution of the game unit and the lesson 
6. Elicit decisions / Create actions - describe how decision making will be elicited 

during gameplay and how these choices will instruct and advance the game. 
7. Provide discernable outcomes to each decision and action that support both the 

didactic and designer's focus. 
8. Provide a summary of performance at the end of the game unit that includes 

proper attribution for shortfalls and successes.  Include descriptions of how 
remediation will be implemented for failed tasks. 



Formal design paradigm-14 

9. Describe the use of scaffolding in subsequent game units to reinforce the lessons 
offered in this game unit. 

 
Additionally, Gagne's Events of Instruction and Keller's ARCS model can and 

should be used in a proactive manner to create game encounters or game events within 
serious games.  Salen & Zimmerman (2004) speak of creating designed choices for the 
player on the game's critical path.  The act of creating designed choices resolves into five 
steps: 

1. Knowing the state of the game at the outset of the choice 
2. Determining how the choice will be communicated to the player 
3. Extrapolating how the player will arrive at his choice 
4. Determining what the consequences of the decision will be 
5. Determining how the results will be communicated to the player 

 
These five steps fit nicely within events one through seven of Gagne's Events of 
Instruction and likewise to Relevance, Confidence and Success in the ARCS model.  
Therefore, expanding the method for creating designed choices thusly: 
 

1. Create a situation that will gain the player's attention via dramatic elements 
2. Describe the upcoming choice in detail to ensure that the intent of a didactic 

choice is communicated 
3. Know the state of the game at the outset of the didactic choice, and further, know 

the state of the instruction.  Additionally, ensure that the placement of this choice 
is properly scaffolded with other choices. 

4. Determine how the didactic choice will be presented in the context of the game 
and determine the learning objectives that will be satisfied by this choice.   

5. Extrapolate how the player will arrive at his choice and provide learner guidance 
during the course of the choice to assist in the acquisition of knowledge 

6. Determine the consequences of each didactic choice and their impact on the 
instruction 

7. Determine how to best assist the player in attribution of the outcomes of these 
didactic choices and how to assist the player in learning from mistakes 

8. Describe how the choice affects assessment with regard to learning objectives and 
describe how this assessment will be communicated to the player 

9. Describe the linkage of this choice to other choices that will reinforce the lesson 
and test the transfer of knowledge. 

 
Of course, these instructional strategies should also be used as a self-check for serious 
game design.  The design itself should be reviewed to ensure it follows Gagne's Nine 
Events and Keller's ARCS model.  Additionally, the structure of the game progression 
should be verified against Bloom's Mastery Level theory to ensure players have the 
opportunity to master the basics before being asked to perform advanced tasks.  This 
practice will help to ensure success and the feeling by players that the learning objectives 
are possible to achieve. At the same time, learner/players can develop intellectual skills 
as they progress through different levels.  
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Conclusions and Future Work 
 

Why not consider the game environment as a learning tool when students are 
learning about complex concepts?  We submit that if instructional strategies are applied 
concurrent to content development in game design students would quickly adapt to the 
process of learning and actually enjoy the conditions under which they learned the 
concepts.  Additionally, by basing the RETAIN game design paradigm on established, 
well-known, and well-studied instructional design theories, the argument can be made 
that the verified qualities and research results on Gagne's Nine Events of Instruction, 
Keller's ARCS model of motivation and Bloom's Learning Domains apply equally to the 
paradigm. 

 
As these learning principles are embedded during the design and construction of 

the games, better opportunities to teach content to students than most of what is being 
used to develop lesson activities in today’s classroom — classrooms being occupied by 
digital, game playing students –emerge. 

 
In the future, we intend to further develop this paradigm into a design process for 

content that ties meta-learning principles and focused learning principles to content 
development and which allows these principles to be used as assessment tools for 
evaluation of serious game designs prior to their implementation.  While we believe that 
Gee and his colleagues have successfully demonstrated that games have been very 
effective in enhancing high-level cognition and learning, much of what he is working 
with is in the affective learning domain.  We contend that if content learning is to also 
take place as a result of playing serious games, the game design must encompass all three 
learning domains: cognitive, affective and psychomotor, and intend to continue to refine 
the RETAIN model with explicit methods in this regard.  Of course, additional research 
that evaluates the application of the proposed paradigm to serious game design is called 
for in the future.  
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