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Abstract

Looking towards the future, game mechanics show a significant potential as 

design tool to design for engaging experiences. The research presented in 

this thesis anticipates on this future and uses game play mechanics to create 

an engaging product-service combination aimed at children. By exploring 

the market space and related work, it was found that play is essential for the 

emotional wellbeing and mental health of children. More specifically, free play 

is critical to the balanced development of children.

Despite the benefits derived from free play, children are losing the opportunity 

for free play as they are hurried to adapt into adult roles and prepare for their 

future at earlier ages. Without free play, we risk depriving children of the very 

dynamic that drives their development as learners and creative individuals. 

The research presented therefore explores free play and the relation to game 

play. In the end, an engaging experience is created through the use of certain 

game play mechanics, making sure the possibility for free play is sustained.

Throughout the thesis the described engaging play experience is developed 

and results in the design of an electronic plush character for children aged 

3 to 7. Instead of competing head-to-head with other toy products, a value 

innovation approach is taken in order to create uncontested market space. 

This results in a business model that exclusively distributes the character 

through a childrenswear chain. 

The developed plush character is presented as part of an ongoing story. 

Supplements to this story can be unlocked on a digital platform using a digital 

key, which is obtained by purchasing items at the childrenswear chain. Based 

on recurring purchases, identification of customers and purchasing behavior 

can be tracked by the chain owner. While maintaining both fun and engaging 

for the consumer, this enables the childrenswear chain to better understand 

their customers and to optimize their business strategy accordingly.

The content of each story supplement is dynamic and provides ever continuing 

inspiration for adventures and play experiences using the plush character. 

Hereby, interesting challenges can be introduced and space for creativity and 

imagination is created.

Each story supplement is part of a main storyline, in which the game character 

is on an ever continuing quest to find objects with a given color. This adventure 

continues into a game that is played with the physical plush character. In the 

game children are challenged to find a specific color in their surroundings in 

an increasingly shorter time span. While the game components remain static, 

the rules of the game are dynamic and can be altered by the children to adapt 

the challenge to their preference.
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1. Introduction

This thesis is written by Coen Claassen as part of his master degree in 

Product development at the Artesis University College of Antwerp. The main 

objectives of this thesis are to use an international market approach and to 

focus on strategic design and the development of tangible consumer goods. 

The research presented uses a user-centered design approach and features 

both the Front end of innovation and the New product development.

In his book The Element, Ken Robinson (2009) discusses the importance of 

finding one’s passion. According to the first chapter of this book, many people 

set aside their passion for the sake of financial security. The job these people 

took—simply because it “pays the bills”—could easily move offshore in the 

future. The writer advises not to focus on predictions and necessarily best 

opportunities, but on things that passionate people and place people in what 

the writer calls “their element”. My element can be found in “the world of play”.

Play can be used to design fun and inspiring experiences, also it brings 

elements of delight to more serious experiences. Play is often associated 

with children, but positive psychology have stretched this to adults and even 

higher-functioning animals. The increasing number of gamers is a trend that 

does not go unnoticed in the world of play. This trend is what defines the 

starting point of this thesis.
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2. The power of games

2.1. The rise of gamers

Hundreds of millions of people worldwide are opting out of reality for larger 

and larger chunks of time. In the United States alone, there are 183 million 

individuals that report to play regularly—on average 13 hours a week (NPD 

group, 2010). Although a typical video gamer plays for just an hour or 2 a day, 

there are now more than 6 million people in China who spend at least 22 

hours a week gaming—the equivalent of a part-time job (Niko partners, 2008). 

More than 10 million “hardcore” gamers in the United Kingdom, France, and 

Germany spend at least 20 hours a week playing games (NPD group, 2010). At 

the leading edge of this growth curve, more than 5 million “extreme” gamers 

in the United States play on average 45 hours a week (Game Vision Europe 

Ltd., 2009).

The gap between gamers and non-gamers is growing smaller all the time. In 

the United States, the biggest gaming market in the world, a large majority 

of the population are gamers already. A recent study reports that 72% of 

American households play computer or video games; only 18% is under the 

age of 18; a striking 29% is over the age of 50; 4 out of 10 gamers are women 

and most gamers expect to continue playing games for the rest of their lives 

(Entertainment Software Association, 2011). The same study reports that the 

average gamer is 34 years old, only 3 year shy of the median age of the 

general population (U.S. Census, 2010).

In Europe the situation is similar, as the proportion of the population playing 

video games has reached significant levels. Recent studies show that one 

in 3 Europeans play computer or video games regularly. Regular players are 

mainly 20-to-30 years of age and play 6 hours a week (Interactive software 

federation of Europe, 2010). Similar to the U.S. video games appear to have 

demarcated a clear role in the life of many Europeans. While 16 to 24 year 

olds report the heaviest game play activity, a quarter of gamers aged 30+ 

claim they play between 6 and 10 hours a week (Nielsen, 2008). Furthermore, 

gaming at work is a rule rather than an exception as 61 percent of CEOs, CFOs, 

and other senior executives take daily game breaks at work (Reinecke, 2009).

The economic reflection of this growing number of gamers starts as far back 

as 1981. By that time, arcades in the U.S. were collecting 20 billion quarters a 

year. That is a 5 billion dollar gaming market that had to be made one coin 

at a time (Herz, 1997, p. 50). Games are an even bigger business today and 

they are no longer trapped in the mall, they are everywhere. According to 

the NPD Group, total sales for the U.S. Video game market in 2009 were $19 

billion—about half of which was hardware (NPD group, 2010). With all of this 

play, digital games—for our computers, for our mobile phones, and for our 

home entertainment systems—are turned into what is expected to be a $68 
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billion industry annually by the year 2012 (Newzoo, 2010). These figures keep 

on rising as PricewaterhouseCoopers estimates that the global video game 

market will hit $73.5 billion by 2013 (Pricewaterhouse Coopers, 2009). 

2.2. Unnecessary obstacles

Games today come in more forms, platforms, and genres than at any other 

time in human history. Yet, when you strip away the genre differences and the 

technological complexities, all games share 4 defining characteristics: a goal, 

rules, a feedback system, and voluntary participation (McGonigal, Reality is 

broken, 2011, p. 21).

•	 The goal is the specific outcome that players will attempt to achieve. 

It focuses their attention and continually orients their participation 

throughout the game. The goal provides players with a sense of purpose. 

This includes scenarios in which players have an ultimate goal that is 

unachievable without first completing several smaller tasks—see figure 1. 

In many of today’s popular video game titles this chain of tasks and puzzles 

can be hundreds of items long.

•	 The rules place limitations on how players can achieve the goal. By 

removing or limiting the obvious ways of getting to the goal, the rules 

push players to explore previously uncharted possibility spaces. They 

unleash creativity and foster strategic thinking.

•	 The feedback system tells players how close they are to achieving the 

goal. It can take the form of points, levels, a score, or a progress bar. Or, in 

its most basic form, the feedback system can be as simple as the players’ 

knowledge of an objective outcome: “The game is over when...”. Real-time 

feedback serves as a promise to the players that the goal is definitely 

achievable, and it provides motivation to keep playing.

•	 Finally, voluntary participation requires that everyone who is playing 

the game knowingly and willingly accepts the goal, the rules, and the 

feedback. Knowingness establishes common ground for multiple people 

to play together. The freedom to enter or leave a game at will ensures 

that intentionally hard and challenging work is experienced as safe and 

pleasurable activity.

 

Figure 1

Ultimate goal with sub goals
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In her book Reality is broken, Jane McGonigal (2011) illustrates the simplicity 

of the game defining traits with the game golf. As a golfer, you have a clear 

goal: to get a ball in a series of very small holes, with fewer trails than anyone 

else. If you weren’t playing a game, you’d achieve this goal the most efficient 

way possible: you’d walk right up to each hole and drop the ball in with your 

hand. What makes golf a game is that you willingly agree to stand really 

far away from each hole and swing at the ball with a club. Golf is engaging 

exactly because you, along with all the other players, have agreed to make 

the task more challenging than it has any reasonable right to be. Whether the 

ball makes it into the hole plus the tally of how many strokes it took create a 

reliable feedback system. This feedback system lets you know if you have 

achieved the goals, but also holds out the hope of potentially achieving the 

goal in increasingly satisfying ways—in fewer strokes or against more players.

Bernard Suits even provides a simpler definition of a game. He sums it all 

up in a single convincing and useful definition of a game: “Playing a game 

is the voluntary attempt to overcome unnecessary obstacles” (Suits, 2005, 

pp. 54–55). This definition might surprise for what it lacks: interactivity, 

graphics, narrative, rewards, competition, virtual environments, or the idea of 

“winning”—all characteristics we often think of when it comes to games today. 

Obviously, these are common features of many games, but they do not define 

a game. Any well designed game—digital or not—is an invitation to tackle an 

unnecessary obstacle.

In today’s society more and more people are volunteering to tackle completely 

unnecessary obstacles. Games truly matter. They are fulfilling genuine human 

needs that the real world is currently unable to satisfy. They provide rewards, 

they bring us together, and they teach and inspire us. The power of games 

doesn’t go unnoticed and is finding applications beyond game related 

products and services. This movement is called gamification and tends to be 

21st century most serious business.

2.3. Gamification

The past decade was all about the leveraging and creating a frame work for 

connections. This, the social network, is well established and is no longer under 

construction. Although there are still ways to leverage and use this dimension, 

it is no longer malleable and waiting to be hammered into shape. Fortunately 

a new trend is already on the rise. Experts claim that the next decade will be 

about gamification (Gartner, 2011; Priebatsch, 2010; Schell, 2010; McGonigal, 

Gaming can make a better world, 2010; Castronova, 2007). 

Gamification works by making non-game consumer products or services 

more engaging, by encouraging users to engage in desired behaviors, by 

showing a path to mastery and autonomy, and by taking advantage of humans’ 

psychological predisposition to engage in gaming (Stuart, 2010; Takahashi, 
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2010; Radoff, 2011). This is achieved by applying game design techniques and 

mechanics to non-game consumer products or services. The game design 

techniques and mechanics concepts are sourced from researchers such as 

Jane McGonigal, Ian Bogost and Jesse Schell and articles on Gamasutra. 

Gamification is nothing new; it is already present in our everyday life. It can be 

found in things such as happy hours and loyalty programs (Bell, 2010). More 

recently, gamification is spreading to all kind of applications which indicate 

that businesses are starting to understand its full potential. 

However, there are some common pitfalls as Sebastian Deterding points 

out in his media 2011 presentation (Deterding, 2011). According to Deterding, 

common gamification vendors use rewards such as points, levels and badges 

to create fun. They see games as Skinner boxes that doll out rewarding points 

like sugar pellets every time the user presses the right lever. Fortunately, this 

is not true; else a game that rewards the user with trillion points for pressing 

a button would be the most fun game ever. The bottom line is that playing 

games should be intrinsically motivated, not extrinsically rewarded—and if 

misunderstood the game quickly will lose its appeal.

Even more friction towards gamification can be found in our past. As at some 

point in our past, we drew a line between work and play as if they were 

mutually exclusive concepts. Work is productive, play is frivolous. This may 

have been an important message when scolding factory workers during the 

Industrial Revolution, but it is an inaccurate and counterproductive message 

today amidst the digital revolution (Huizinga, 1955).

Just by looking at the language we use, you can see we are wary of how 

games encourage us to act and who we are liable to become if we play them. 

The term “player” is frequently used to describe someone who manipulates 

others to get what they want.  We might warn someone, “Don’t play games 

with me,” or tell them “This isn’t a game!” If we are going to use gamification, 

we have to overcome this fear.

Some people will never start a master thesis about games, because they are 

already certain they know exactly what games are good for—wasting time, 

tuning out, and losing out on real life. The people who continue to write 

off games will have a major disadvantage in the coming years. Those who 

deem them unworthy will not know how to leverage the power of games in 

their communities, in their business, and in their own life. They will be less 

prepared to shape the future and therefore they will miss some of the most 

promising opportunities we have to solve problems, create new experiences, 

and develop new products. 
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3. Application search

This master thesis aims to use gamification to create a new and engaging 

consumer product. This section will highlight several opportunities that where 

found related to the power of games. Although a few search paths led directly 

to the focus of this thesis, many of them didn’t. Covering all these paths would 

turn out to be very confusing. The following findings or trends offer opportu-

nities for new product development and can be seen as main paths during the 

application research.

3.1. Ten thousand hours by the age of twenty-one

By the age of 21, the average young American has spent somewhere between 

2 and 3000 hours reading books and more than 10000 hours playing computer 

and video games (Richards, 2003). With each year after 1980 you’re born, 

these statistics are increasingly likely to be true.

To put that number in perspective, 10000 hours is almost exactly the same 

amount of time an average student spends in the classroom from the moment 

they are 10 or 11 years old all the way through high school graduation. In other 

words, as much time as they spend in middle and high school at learning 

reading, writing, math, science, history, geography, foreign languages, and so; 

they will spend playing computer and video games.

In his book Outliers, Malcolm Gladwell (2008) reports on the life stories of 

high-achieving individuals. Gladwell states that they all have one autobio-

graphical fact in common. By the age of 20, the top performers in any given 

field had each accumulated at least 10000 hours of practice at the one thing 

that eventually made them superstars. According to Gladwell, 10000 hours 

of practice and preparation appears to be the crucial threshold, marking the 

difference between simply being good at something and becoming extraor-

dinary at it.

This means that we are well on our way to create an entire generation of 

extraordinary good gamers. Every young person who achieves 10000 

hours of gaming practice will be capable of extraordinary success in gaming 

environments later in life (McGonigal, Reality is broken, 2011). This brings up 

the million-dollar question for the future: what, exactly, are gamers getting 

good at? This master thesis could try to find this answer, and create a tool or 

product that allows these virtuous gamers to use their traits. 

3.2. Change is everywhere

At the moment change is everywhere. President Obama has put behavioral 

economist in the White-house. Books like Nudge and Predictably irrational are 

hitting the best seller list. People feel this unprecedented desire to change, 
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because of our cultural climate. Today’s society is experiencing an extraor-

dinary cultural shift that is caused by: the financial crisis, the environmental 

crisis, and the health crisis.

 

The problem with change is that it is very easy to start, but very difficult to 

sustain. Scare tactics are great for generating attention. They jump-start 

change, but they barely sustain it. What is more sustainable is focusing on 

positive emotions, focusing on emotions like joy (Kretschmar, 2011).

Wii-fit by Nintendo re-frames physical activity from being about exercise to 

being about play. While previous methods mostly apply scare tactics “get out 

of the couch and sport because else you will have a heart attack”. The Wii-fit 

approach focuses on play and positive emotions. It focuses on sustaining 

peoples behavioral change for longer periods of time by tapping into 

something fun.

The success of the Nintendo Wii in recent years has led to an increasing 

number of party video games. Party games usually involving more than one 

player, which brings us to another important factor in sustaining change. This 

is our social environment and has a big influence on our everyday decision 

making (Latané, 1981). For change to sustain, it is important to enable this social 

environment in ways that enable peer pressure and help people to sustain 

their changed behavior.

Game mechanics can make change easier to sustain. They can make change 

feel more effortless. The need to make change more sustainable creates 

opportunities for new product development—think of helping people lose to 

weight, stop smoking, preventing unintended pregnancy, reducing peoples 

energy footprint, etc.

3.3. Play and depression

Play makes us happy because it is hard work that we assign to ourselves, 

and it turns out that almost nothing makes us happier than good, hard work. 

We don’t normally think of play as hard work. After all, we have been taught 

to think of play as the very opposite of work. In fact, nothing could be further 

from the truth, as Brian Sutton-Smith, a leading psychologist of play, once said, 

“The opposite of play isn’t work, its depression” (McGonigal, Reality is broken, 

2011, p. 28).

By the year 2020, depression is projected to reach 2nd place of the ranking 

of DALYs (Disability Adjusted Life Years) calculated for all ages and both sexes. 

Today, depression is already the 2nd cause of DALYs in the age category 

15-44 years for both sexes combined (World health organization, 2011). Soon 

depression will occur to people of all ages, gender, and backgrounds. 
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When we are depressed, according to the clinical definition, we suffer from two 

things: “a pessimistic sense of inadequacy and a despondent lack of activity” 

(Depression and treatment, 2011). If we were to reverse these two traits, we get 

something like this: “an optimistic sense of our own capabilities and an invigo-

rating rush of activity”. There’s no clinical psychological term that describes 

this positive condition. But it is a perfect description of the emotional state 

of game-play. A game is an opportunity to focus our energy, with relentless 

optimism, at something we are good at (or getting better at) and enjoy. In 

other words, we could say that game-play is the direct emotional opposite of 

depression. This discrepancy generates opportunities for the development of 

new products that combat depression by play.

3.4. Child development can be fun

During third-grade, math students encounter basic word problems (Investi-

gations, 2007). Somehow these same students are able to comprehend 

infinitely more complex concepts in games. In the book Good video games 

and good learning, writer James Paul Gee (2007, p. 128) discusses the 

complexity of the card game Yu-Gi-Oh!.

Yu-Gi-Oh! is a strategic trading card game in which players draw from a deck 

of cards forming a hand and take turns playing cards on a field. The aim 

of the game is to use a variety of Monster, Spell and Trap cards to reduce 

your opponent’s Life Points to zero (Konami, 1996, p. 3). The Yu-Gi-Oh! game 

contains over 10000 individual cards, each one with a functional role based 

on a complex specialist language—or “lucidly functional language”—meaning 

that words derive their meaning from the actions they imply.

In the book James Paul Gee highlights a brief example referring to a specific 

card, the 8-Claws Scorpion: “Even if 8-Claws Scorpion is equipped with an 

Equip Spell Card, it ATK is 2400 when it attacks a face-down Defense Position 

Monster.” Although this might sound very complex, most 7-year-olds—who 

often play the game—could walk you through that and 100 other card 

combinations like shooting fish in a barrel.

According to Raph Koster (2004), fun is just another word for learning and 

the good feeling we get when we master a challenge. School poses us 

challenges such as mathematical equations to solve, but is not considered 

as fun by students. Yet the same students are highly engaged by trading card 

games such as Yu-Gi-Oh!, even though these games offer similar challenges 

that require the same understanding of mathematics. Sebastian Deterding 

(2011) adds an important nuance to Koster’s statement: Fun is learning through 

interesting challenges. 
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When taking back the example of golf, it has a clear goal: to get a ball in a 

series of very small holes, with fewer tries than anyone else. It has the rules: 

stand really far away from each hole and swing at the ball with a club. This 

creates an interesting challenge, the challenge that is missing in standard 

mathematical equations and is found in trading card games such as Yu-Gi-Oh!. 

Crafting precisely such interesting challenges is the core of good game design 

and what makes games fun.

In his book Everything bad is good for you, Steven Johnson (2005) proposes 

that games are even raising the average IQ—a phenomenon known as the 

Flynn effect. According to the author, the cognitive complexity presented by 

popular television shows, movies and video games in the last decade far 

outweighs the content of previous generations.

As play enables children to comprehend complex concepts, the use of gamifi-

cation can turn out to be of high value to the development of children. This 

offers opportunities for new product development and will be an essential 

component in the continuation of this thesis that focusses on the children’s 

market.

Children certainly do not have the money that adults have, but they do have 

more market potential than any demographic group of people. They are the 

object of far less advertising per dollar value than adults, accounting for only 

around 3 percent of TV advertising and less than 1 percent of all advertising 

(McNeal, The kids market: Myths and realities, 1999). 

Most importantly, and surprisingly, is the influence children have on how their 

parents spend money. It is estimated that children under 14 influenced as 

much as 47% of American household spending in 2005, amounting to more 

than $700 billion. That is made up of $40 billion of children’s own spending 

power, $340 billion in direct influence—“I want a Dell”—and $340 billion in 

indirect influence—“I know little Timmy would prefer us to buy the Lexus” (The 

Economist, 2006). 

Product developers, like myself, share the unique ability to empathize with the 

user and create user centered design. Over the past few years, most of my 

projects have focused on the behavior and psychology of adults. Yet due to 

the enormous influence children have on their parents’ spending, mastering 

child design and marketing aspects as a future product developer might be 

more important than one would expect. The continuation of this thesis will 

focus on the children’s market. This allows me to study child behavior and 

psychology and will extend my application domain as designer.
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4. Play and child development

4.1. Values of play

Parents are willing to spend more for products and services that promote the 

health, safety, and development of their children (McNeal, The kids market: 

Myths and realities, 1999). Play is an important aspect of the development and 

the emotional wellbeing of children and therefore matches the aspects that 

appeal to parents. It is an activity so fundamental that can even be observed 

in many animal species. Beyond pleasure, the purpose of play is to provide 

stimulation for proper perceptual, motor and neural development.

To better understand the value of play in child development, it is important 

to understand the evolution of the brain. Our brain can be compared to a 

self-learning, self-organizing network. The neurons in our brain initially make 

far too many connections with other neurons. Neurons communicate via 

these connections, strengthening those that are recruited very often while 

eliminating those that are not. This pruning process is essential for ensuring 

that networks in the brain operate fast and efficiently.

Play promotes this process of evolution in the brain. Play involves the 

repeated execution of sequences of actions. Specific neurons are required for 

executing these actions. During play these neurons are strengthened, while 

non-recruited connections may disappear. Trough playful behavior children 

treat objects in unusual ways—pretending to be somebody else or even a 

different creature. This behavior recruits networks of neurons that would not 

normally be active simultaneously.

Research shows that play is important to healthy brain development (Shonkoff 

& Phillips, 2000; Tamis-LeMonda et al., 2004). Through play children engage 

and interact with the world around them. It provides a vehicle for them to 

derive meaning from experiences. 

Play allows children to create and explore a world they can master, conquering 

their fears while practicing adult roles, sometimes in conjunction with other 

children or adult caregivers (Barnett, 1990; Pellegrini & Smith, 1998; Hurwitz, 

2003; Smith, 1995). As they master their world, play helps children develop 

new competencies that increase their confidence and the resiliency they will 

need to face future challenges.

Broadly conceived, play might be a major process underlying lives worth living 

(Pellis & Pellis, 2009). Across human cultures, all children have always had an 

intrinsic desire to play.
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4.2. Free play is decreasing

Play is essential for the emotional wellbeing and development of children. 

Especially free play is critical to the balanced development of children. Yet, 

despite the benefits derived from free play, many children have less time for 

free exploratory play as they are hurried to adapt into adult roles and prepare 

for their future at earlier ages (Hardy, Power, & Jaedicke, 1993; Rosen feld & 

Wise, 2000; Elkind, 2001).

Parents receive messages to expose their children to every opportunity to 

excel, buy enrichment tools, and ensure their children participate in a wide 

variety of activities (Rosen feld & Wise, 2000; Hirsh-Pasek & Golinkoff, 2003). 

These messages tell that if their children are not well prepared, well balanced, 

and high-achieving, they will not get a desired spot in higher education. 

With the best of intentions parents are killing the process of free play. They 

stop it because it is not efficient enough, they pronounce child-driven play 

as worthless, and according to them the child is not learning if there is no 

teaching involved. Hereby children are losing their own world in becoming the 

object of a spectator.

Research has shown that formal structured physical education does not offer 

the same benefit as free play (Bohn & Pellegrini, 2005; CPEC, 2001). Without 

a profound understanding of its value and the ways of encouraging free 

play in children, we risk depriving them of the very dynamic that drives their 

development as learners and creative individuals.

Additionally, the increased pressure of adults seems to leave children less 

equipped. Several studies have linked anxiety and depression with perfec-

tionism and over critical self-evaluation (Kearney & Albano, 2004; Neumeister, 

2004; Rice, Vergara, & Aldea, 2006; Castro & Rice, 2003). As high schools, 

colleges, and universities are reporting that more students might be cheating 

(Bolin, 2004; Perry, Kane, Bernesser, & Spicker, 1990), the pressure of 

adults might be producing children that are so intensely worried about high 

achievement that they will forsake core values such as fairness and honesty 

for the sake of better performance.

It would be wrong to assume that the current trends pose a problem for all 

children. Although this section is written in defense of play, it does recognize 

that academic enrichment opportunities and organized activities promote 

healthy youth development. It rather strives for the inclusion of free play to 

create the optimal development environment.
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A recent report by the American Academy of Pediatric (2007) addresses the 

problem and consequences of the decreasing amount of free play. More 

importantly, it provides advice. Although this advice is targeted at pediatrics, 

the report notes that other professionals who serve children are encouraged 

to incorporate their guidelines.

 

Their guidelines advice that parents can certainly monitor play for safety, but 

a large proportion of play should be child driven rather than adult directed. 

They emphasize the advantages of active play and discourage parents from 

the overuse of passive entertainment such as television and computer games. 

They encourage the proven benefits of reading to children and that active 

child-centered play is a time-tested way of producing healthy and fit young 

bodies. Finally, and most importantly, they emphasize the benefits of “true 

toys”. These toys fully activate children’s imagination—the truth essence of 

free play.

This thesis responds to the reduction of free play and aims to create engaging 

play experiences that support free play. The tool for this engagement is 

gamification and to better understand the attraction of games and the power 

of gamification, the next section discusses why we play.
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5. Engaging play

5.1. Extrinsic and intrinsic rewards

Today’s motivation models generally focus on what positive psychologist call 

“extrinsic” rewards—points, money, material goods, status or praise. Unfortu-

nately, the pleasures of extrinsic rewards do not last very long. We build up 

a tolerance for our favorite things and start to want more. It takes bigger and 

better rewards just to trigger the same level of satisfaction and pleasure. This 

process is called “hedonic adaptation,” and is one of the biggest hindrances 

in long-term satisfaction (Lyubomirsky, Sheldon, & Schkade, 2005; Sheldon & 

Lyubomirsky, 2007). 

Fortunately, sustainable satisfaction can be found in what positive 

psychologist call “intrinsic” rewards—positive emotions, personal strengths, 

and social connections. Intrinsic rewards are not just praises or payouts. 

The enjoyment of being fully engaged is enough. The scientific term for this 

kind of self-motivating, self-rewarding activity is “autotelic” (Csíkszentmihályi, 

2000). Autotelic work completely engages us, and it is this engagement that 

is the most pleasurable, satisfying, and meaningful emotional state we can 

experience.

The value of intrinsic rewards contradicts to what most people see as true 

happiness—money, fame, and being considered physically attractive. Yet, the 

relationship between autotelic work, intrinsic reward, and lasting happiness 

has been verified and confirmed through hundreds of studies and experiments. 

One key reason for the durability of intrinsic rewards is that it is hard won. 

The sense of making things happen and making them happen again is the 

powerful boost itself.

In order to better understand the difference between extrinsic and intrinsic 

rewards, think of a rollercoaster ride (extrinsic) and building a sandcastle 

(intrinsic). Although the rollercoaster ride might be rewarding at the first ride, 

due to hedonic adaption it is perceived less rewarding at the second. The 

experience of fun when building a sandcastle is different. It feels harder and 

more intense than a rollercoaster ride. Building a sandcastle is an autotelic 

activity, it engages us and is not vulnerable to hedonic adaption. More 

importantly, we can trigger intrinsic rewards through autotelic activities. 

Intrinsic rewards are the answer to the question, why we spend 3 billion hours 

a week tackling unnecessary obstacles for no obvious external reward. This 

thesis aims to create engaging play experiences. Therefore it is important to 

understand the relation between human motivation and intrinsic rewards. A 

comparison between recent studies in the field of human motivation will be 

covered in the next section.
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5.2. Motivations and play

In his book Drive, Daniel Pink (2009) demonstrates that in the 21st century we 

need to motivate people differently. While referring to scientific research he 

points out that motivating people with incentives doesn’t always lead to better 

performance. Higher incentives do lead to better performance for simple 

straight forward tasks—“if you do this, than you get that.” Yet, when a task gets 

more complicated and requires some conceptual or creative thinking, higher 

incentives do not necessary lead to better performance. 

As Pink further explores motivations, he points out that there are 3 things that 

lead to better performance and personal satisfaction: autonomy, mastery and 

purpose (Pink, 2009, p. 72).

•	 Autonomy—our desire to be self-directed and have control over our life. 

Our need for autonomy may involve either the tasks we do, when we 

do them, the techniques we use to solve them, or who we do them with.

•	 Mastery—our fundamental urge to get better at what we do and is both a 

mindset and a willingness to persevere through frustration and difficulty, 

as it involves recognition that we can never fully attain perfection.

•	 Purpose—being intrinsically motivated, connecting our quest for 

excellence to something meaningful. Pink asserts that autonomous 

people work at very high levels, but those who work for a cause greater 

than themselves perform even better.

In their report Systematic Creativity in the Digital Realm, the LEGO Learning 

Institute (2009) identifies three modes of engagement. The modes were: 

immersion orientation, social orientation and the achievement orientation. 

Later the LEGO Learning Institute updated their model and replaced the term 

“achievement” with “mastery”. Their updated model states that there are three 

modes of engagement in play (LEGO Learning Institute, 2010, p. 30):

•	 Immersion—messing around (a non-competitive mode of exploration).

•	 Mastery—geeking out (an intense and committed approach).

•	 Social—hanging out (a relaxed and sociable or collaborative attitude).

Both the model of Pink and the LEGO Learning Institute show great overlap. 

Even more interesting is the compliance with the categories of intrinsic 

rewards that Jane McGonical (2011) covers in her book Reality is broken. She 

suggests that intrinsic rewards can be categories in 4 major categories (p. 49):
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•	 Satisfying work—the exact nature of this work is different from person 

to person, but for everyone it means being immersed in clearly defined, 

demanding activities that allow us to see the direct impact of our efforts.

•	 Being successful—we want to feel powerful in our own life and show off 

to others what we’re good at. We want to be optimistic about our own 

chances for success, to aspire to something, and to feel like we’re getting 

better over time.

•	 Social connection—humans are extremely social creatures, and even the 

most introverted among us derives a large percentage of our happiness 

from spending time with the people we care about. We want to share 

experiences and build bonds, and we most often accomplish that by 

doing things that matter together.

•	 Meaning—the chance to be a part of something larger than ourselves. 

We want to feel curiosity, awe, and wonder about things that unfold on 

epic scales. And most importantly, we want to belong to and contribute to 

something that has lasting significance beyond our own life.

According to XEODesign (2010), best selling games use emotions from 4 

types of interaction to capture attention and motivate play. Although their 

model was first published in 2004 (Lazzaro), especially their updated model 

shows overlap with the model of Pink and the LEGO Learning Institute and the 

4 categories of intrinsic rewards that McGonical (2011) suggested.

•	 Easy fun—inspires exploration and role play. Fun failure states, fantasies, 

or simply enjoying the controls enchants and captures the imagination. 

Easy fun is driven by curiosity, surprise, wonder, and awe. It stimulates 

exploration, fantasy and creativity. Easy fun forms the vehicle for 

imagination.

•	 Hard fun—provides the opportunity for challenge, mastery, and feelings of 

accomplishment. Hard fun focuses attention with a goal, constraints, and 

strategy. It frequently generates emotions and experiences of frustration, 

Fiero and relief.

•	 People fun—the emotions of amici, amusement, amiero, and admiration 

come from the social experiences of competition, teamwork, as well as 

opportunity for social bonding and personal recognition that comes from 

playing with others.

•	 Serious fun—purposeful play changes how players think, feel, behave, 

or make a difference in the real world. The excitement of games enlivens 

otherwise boring tasks. Serious fun is created by providing meaning and 

value.
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All mentioned studies support one another surprisingly well—see table 1. 

The bottom line is that in order to create engaging play the challenge within 

this thesis should be to opportunities for children to: chase wonder, master 

challenges, and work together. All this should be made possible in a context 

that has great meaning and value.

5.3. Forms of play

Given the complexity of play, it is not surprising that there have been numerous 

attempts to describe play. In his work Homo Ludens, Johan Huizinga (1955) 

identifies play as a key component of culture. According to Huizinga, “play 

is a voluntary activity or occupation executed within certain fixed limits of 

time and place, according to rules freely accepted but absolutely binding, 

having its aim in itself and accompanied by a feeling of tension, joy and the 

consciousness that is different from ordinary life” (Huizinga, 1955, p. 28).

Jean Piaget was among the first to describe the different types of play. His 

observations of childhood observed the early emergence of ‘practice’ play 

with objects, ‘symbolic play’ involving various kinds of pretence and the 

emergence of ‘games with rules.’

In contemporary literature the various kinds of play are generally divided into 

5 broad types based upon the developmental purposes which each serves. 

These types are commonly referred to as (LEGO Learning Institute, 2010, pp. 

17-21):

•	 Physical play

•	 Play with objects

•	 Symbolic play

•	 Pretence and socio-dramatic play

•	 Games with rules

The 5 types of play consider games as a single type of play. The separation 

of games from other forms of play seems less appropriate and due to the 

rise of game mechanics several studies discuss the generalization of 

games. Especially the work of Roger Caillois has found a resonance among 

researchers and developers and is becoming increasingly popular. Caillois 

devides games into 4 main categories (Caillois, 1961):

Pink (2009) LEGO (2010) McGonigal (2011) XEODesign (2010)

Autonomy Immersion Satisfying work Easy fun

Mastery Mastery Being successful Hard fun

- Social Social connection People fun

Purpose - Meaning Serious fun

Table 1

Human motivation and play
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•	 Competition—chess uses almost purely completion

•	 Change—slot machines focus on change

•	 Simulation—role-play is simulation

•	 Vertigo—children spinning to get dizzy is vertigo

The definition of games by Caillois strikes with the simple categorization of 

games within the forms of play contemporary literature uses. Suggesting a 

better categorization of play and games goes beyond the scope of this thesis, 

yet during the research this thesis found an interesting relation between free 

play and game play. This relation is discussed in the next section.

5.4. Free play and Game play

Free play refers to play experiences that children choose for themselves. 

Free play typically involves minimal adult intrusion. Structured play, in contrast, 

has more adult involvement: the adult initiates, controls or intervenes. In her 

book Learning through play, Tina Bruce (2001) suggests that children can 

demonstrate high order problem solving in highly creative ways during free 

play. In her book she outlines 12 important values of “free-flow” play (Bruce, 

2001, p. 117): 

•	 An active process without a product

•	 Intrinsically motivated

•	 Exerts no pressure to conform to rules

•	 Imaginative, original, innovative and creative

•	 Reflects on what the child knows

•	 Uses previous first-hand experiences

•	 Sustained

•	 Uses previously developed competencies

•	 Can be initiated by a child or an adult

•	 Can be solitary

•	 Can be in partnership with others

•	 Brings together what the child knows, feels and understands

The values of free flow play that Bruce defines strongly resemble the values 

of games. Yet free play distinguishes from game play by just a single factor; 

games require rules. Games deliberately use rules to eliminate the obvious 

ways of getting to the goal. This creates interesting challenges that allow us 

to experience hard fun.

As play becomes harder and more intense, the fun we experience feels 

different. During a play session at MIT Media Lab, a child coined the term 

“Hard fun” to describe the way he felt during the construction of a complicated 

structure with LEGO bricks. Seymour Papert and others later popularized the 

term.
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Hard fun points out the difference between extrinsic motivation (a roller coaster 

ride) and intrinsic motivation (building a sand castle), in which the latter clearly 

is hard fun. Our attraction to hard fun comes from our desire to “mastery.” It 

allows us to enter a state called “flow.”

The concept of flow was first coined by Mihaly Csikszentmihalyi (2000). 

According to him, human beings achieve a state of optimal experience when 

our skills are continually in balance with the challenges we face. This means 

that as we progress in an activity, we should be challenged just beyond the 

level of our abilities. This way, we have to grow ever so slightly to succeed. With 

each burst of growth, we reach ever higher for the next level—see figure 2. 

Perhaps the concept of flow is best captured by the popular game Tetris. In 

the game of Tetris gamers are challenged to stack falling blocks—see figure 3. 

As the game evolves the blocks fall faster and faster, increasing the challenge. 

Players lose a game of Tetris when they can no longer keep up with the ever 

increasing speed, and the blocks are stacked up to the top of the playing field. 

In high-feedback games such as Tetris, the state of being intensely engaged 

is ultimately more pleasurable than the satisfaction of winning. In fact, when in 

the state of flow, both quiting and winning the game are equally unsatisfying 

outcomes. We play Tetris for the simple purpose to continue to play, it can be 

considered as an infinite game.

In his book Finite and infinite games, James P. Carse (1987) wrote that there 

are two kinds of games: finite games and infinite games. Finite games are 

the games with winners and losers, a beginning and an end. A finite game 

is resolved within the context of its rules. They are played with the goal of 

winning and thereby ending the game. An example of a finite game is Chess—

if you don’t follow the rules of Chess, you aren’t playing Chess.

Infinite games, on the other hand, do not have a knowable beginning or ending. 

They are played with the goal of continuing play. If the game is approaching 

Figure 2

Flow (Csikszentmihalyi, 2000)
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resolution because of the rules of play, the rules must be changed to allow 

continued play. An infinite game continues play, for sake of play. Each move 

the players make is made to keep the game going. A good example of an 

infinite game is Minecraft.

In Minecraft the player is placed in a world created entirely out of square 

blocks—see figure 4. Within this the world of Minecraft players can do 

whatever they want. They can climb the tallest mountains, venture down the 

darkest caves, and collect blocks to build anything they want. Constraints are 

set by the functionality of the blocks and the only other limit is the player’s 

imagination. During night time monsters spawn and the player is challenged 

to survive. Although this forms a challenge, the main challenges are set by 

the players themselves—explore the world, build a construction, etc. Players 

of Minecraft play for the sake of play. They continually think: “just one more 

block.”

Infinite games are a source of freedom—in Minecraft beginners can build very 

basic creations of easy to find cobblestone blocks, experts are enabled to build 

entire installations by collecting rare items such as red-stone and diamonds. 

This section concludes that free play and game play have some overlap and 

that the difference isn’t simply black or white. Perhaps the term “free play” is 

just a misnomer, as no play is totally free. All play experiences are structured 

to a greater or lesser extent by the resources available, the people involved 

and the context—LEGO blocks for example can only be stacked in certain 

ways. This thesis will consider the design techniques and game mechanics 

of infinite games to create an engaging play experience, while sustaining the 

possibility for free play.

Figure 3

Screen shot of the game Tetris

Figure 4

Screen shot of the game Minecraft 
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5.5. Play and toys

Though play differs from culture to culture, generation to generation, it is 

clearly an instinctual, essential component of child development. Play is the 

primary way children learn about themselves, about others and about the 

context they live in. Playing allows them to develop skills for life. Besides that, 

play keeps children active, happy and helps them to develop their muscles 

and motor skills as it promotes co-ordination. Play helps children to foster 

cognitive developments such as abstract thinking, problem-solving, empathy 

and mastering new concepts. It encourages imagination and creativity, and 

enhances language and communication skills such as speech, reading, writing, 

storytelling and vocabulary. Finally play promotes cooperation, sharing and 

conflict resolution. The right to play and necessity thereof is even incorporated 

in the UN Convention on the Rights of the Child (UN Human Rights, 1989).

Toys are an important ingredient of play; they are invaluable to aid a child’s 

physical, mental, social and emotional development. This indispensability of 

toys is reflected by current economic situation; even when other consumer 

products experienced double digit drops, the toy industry has consistently 

demonstrated its stability over the past few years with steady, to increased 

annual sales figures (Toy industry association, 2011). Hereby the toy industry 

shows reliability and continuity in development of new products.

The toy sector remains one of the most dynamic business sectors in Europe: 

approximately 60% of toys on the market each year are newly developed 

products. Around 80% of the sector is composed of small and medium-sized 

enterprises which have less than 50 employees. Even within the main EU 

producer countries—France, Germany, Italy and Spain—toy production is 

concentrated in some regions which depend on the activity of these small and 

medium-sized enterprises as an important source of economic activity and 

employment (Toy industries of Europe, 2011).

The success of the toy sector depends heavily on its capacity to innovate and 

introduce new products that meet changing consumer needs and demands. 

The toy industry dedicates an important part of its investment to market 

analysis, research and development and the protection of intellectual property 

(Toy industries of Europe, 2011; Toy industry association, 2010). These aspects 

are highly manifested in my field of expertise, and show that it is possible to 

engage myself in the toy industry in terms of my skills.
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5.6. Toys and games

Toys and games are seen as different concepts, yet they both facilitate fun. 

It is difficult to draw the line between toys and games. One could argue that 

in general, a toy can be interpreted in many ways whereas games usually 

can’t. The experience of playing with a toy is completely dependent on who is 

playing with it. Compared to games, toys seem to be more open-ended and 

allow for more creative control and freedom over the play that emerges. As 

previously mentioned, this changes when games are categorized into finite 

and infinite games. 

Finite games are defined; they have strict rules and have a beginning and an 

end. Infinite games seem to get close to the definition toys. Similar to toys they 

do not have a knowable beginning or ending, and for most of the time players 

set up their own challenges. The previously described game Minecraft, shows 

high similarities with a classic toy such as LEGO blocks. Similar to Minecraft, 

players of LEGO use blocks to create anything they want. One might argue 

that playing with these LEGO blocks is similar to playing a game; there seem 

to be certain unwritten rules that constrain the play—how to properly stack or 

use the bricks for example.

Toys and infinite games seem to be closely related. This thesis continues in the 

direction of developing a toy that uses game design techniques and mechanics 

of infinite games to create engaging play while sustaining the possibility for 

free play. Before heading into the actual design and development phase 

of the toy, the next section covers the market analysis and the distribution 

strategy of the toy.
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6. Business innovation

6.1. Methodology

When analyzing the toy industry it is quickly found that it is fast-paced and 

highly competitive. Toy stores are filled with all kind of toys from various 

brands. According to the Toy Industries of Europe, the business is highly 

seasonal, with consumers making the majority of purchases (approximately 

60%) during the period November-December (Toy industries of Europe, 2011). 

The toy industry is what the international bestseller book Blue Ocean Strategy 

(Kim & Mauborgne, 2005) calls a “Red Ocean”.

In the toy industry, boundaries are defined and accepted—the competitive 

rules of the game are known. Companies try to outperform their competitors 

by grabbing a greater share of product or service demand. As the market 

space gets crowded, prospects for profit and growth are reduced. Products 

become commodities or niche, and cutthroat competition turns the ocean 

bloody—hence the term Red Ocean.

In their book Blue Ocean Strategy, Kim and Mauborgne (2005) formulated 

strategies that provide a solid base to create unconventional success by 

creating a Blue Ocean. Unlike the Red Ocean Strategy, Blue Ocean Strategy 

tries to align innovation with utility, price and cost positions. The book mocks 

at the phenomena of conventional choice between product/service differen-

tiation and lower cost, but rather suggests that both differentiation and lower 

costs are achievable simultaneously. Cost savings are made by eliminating 

and reducing the factors an industry competes on. Buyer value is lifted by 

raising and creating elements the industry has never offered.

In his book The Long Tail, Chris Anderson (2006) aims for quite the contra-

dictory of Blue Ocean Strategy. The Long Tail strategy enables businesses 

to realize significant profit out of selling small volumes of hard-to-find items. 

Traditionally, niche groups were hard to reach, but the rise of the internet 

has changed all that. This in combination with the unlimited shelf-space of 

online stores, it creates the opportunity to make higher total sales of “non-hit” 

products—statistically this is the other extreme of the traditional market, hence 

the term Long Tail.

Although, the key point of both strategies is to make the competition irrelevant, 

the Long Tail seems more like a phenomenon than a strategy. It occurs in any 

industry and market and can largely be explained by trends, such as the rise 

of the internet and the democratization of distribution resources. In addition, 

the Long Tail requires the manufacturing of small product batches and the 

offering large variety of products. Creating lots of small batches increases the 

fixed manufacturing cost, especially if manufacturing requires product specific 

tooling.
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In contrast to the book The Long Tail, the book Blue Ocean Strategy provides 

strong methodology. It does not give a single solution, but it provides tools 

to find new market space. In the continuation of this thesis the “six path 

framework” (Kim & Mauborgne, 2005, pp. 47-80) provided new perspectives 

whilst conducting an industry analysis and formulating the new strategy. The 

“four action framework” (Kim & Mauborgne, 2005, p. 29) was used in order to 

make the trade-off between differentiation and low-cost.

The next sections formulates and discusses both the retail strategy and the 

design strategy for the toy this thesis aims to create. Both the retail strategy 

and the design strategy conclude with a strategy summary. This summary 

discusses the focus, divergence, and compelling tagline of each strategy. 

These three criteria serve as an initial litmus test of the commercial viability of 

the Blue Ocean Strategies (Kim & Mauborgne, 2005, p. 41).

6.2. Formulating the strategy

The small and independent toy stores that existed many years ago have 

nearly disappeared and are replaced by large toy stores such as Toys-R-Us, 

Giocheria, King Jouet, La Grande Récré, and Toys Center. Due to the increased 

buying power of larger and larger supermarkets such as Auchan, Carrefour, 

and Tesco also the current toy stores are under pressure. Supermarkets in 

Europe and the U.S. are expanding their toy sale sections and some price 

their toys so low that toy stores are having hard time competing. Their strategy 

is to use toys as loss leader—selling toys at a substantial discount in order 

to trigger more shop visits and additional sales (Clark, 2007; International 

directory of company histories, 2004).

In Europe toy shops remain the leading distribution channel with over one third 

of the total toy distribution in the G5 countries of Europe. These toy shops are 

closely followed by supermarkets (Toy industries of Europe, 2011). According 

to the Toy Industries of Europe, supermarkets in Italy are selling even more 

toys than actual toy stores—see table 2 for the toy distribution channels in G5 

countries of Europe.

Distribution channels FR DE IT ES UK G5

Department stores 1,2 12,0 4,5 17,5 5,6 6,9

Discount/variety stores 2,2 5,2 4,3 2,6 5,5 4,1

Mail order catalogues 1,1 2,2 0,1 0,0 2,6 1,6

Online/internet 5,6 13,3 1,3 0,3 5,1 6,1

Super/hypermarkets 39,9 1,7 38,6 32,7 20 27,6

Toy shops 45,0 41,3 34,2 43,0 33,8 39,5

Video game shops 0,1 0,0 0,3 0,1 0,5 0,2

Other types of retailers 4,9 11,3 16,7 3,6 26,9 14,0

Table 2

Toy distribution channels in 

Europe (Toy industries of Europe, 

Facts and Figures, 2010)
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In the U.S. mass merchant and discount stores have taken over more than 

half of the total toy distribution. The second largest distribution channel is 

represented by toy stores. They take over one fifth of the total toy distribution 

(U.S. Department of Commerce, 2006)—see table 3 for the toy distribution 

channels in the U.S.

Both in European and the U.S. toys are mainly distributed through toy stores 

and supermarkets. Both these channels are filled with all kinds of toys and 

form a highly competitive environment. This thesis aims to break free from 

this environment by selling toys in complementary areas where children and 

their parents/caregivers spent their time. Although many complementary 

areas were found, bookstores, online stores, and retailers of childrenswear 

expressed the most interesting opportunities.

6.2.1. Bookstores

Modern bookstores range in size; offering from several hundred to more than 

half a million titles. They may be brick-and-mortar stores or internet only stores 

or a combination of both. Beside books, bookstores often sell other printed 

matter, such as newspapers, magazines and maps. Although the offers of 

modern bookstores go beyond printed matter, they continue to offer a wide 

range of reading materials.

Reading has cognitive consequences that extend beyond its immediate task 

of lifting meaning from a particular passage (Cunningham & Stanovich, 2001). 

Parents/caregivers know that reading is important for the child’s development 

and associate bookstores with good learning material for children. This 

perception might turn out to be of high importance when selling toys that 

contribute to better child development.

Although book stores might be the best place to find learning material for 

children, they suffer from the rise of digital reading materials. Having started 

rather late, books are swiftly following music and newspapers into the digital 

world. The drift to digits will speed up as bookshops close. Amazon now 

sells more copies of e-books than paper books (Miller, 2010). Borders, once 

a retail behemoth, has filed bankruptcy and is liquidating all of its American 

stores (Checkler & Trachtenberg, 2011). Also Barnes & Noble’s stock price 

Distribution channels US

Mass merchant & discount stores 54,3 %

Toy stores 20,0 %

Online/internet 5,8 %

Food & drug stores 4,0 %

Major department store chains 4,0 %

Other 11,9 %

Table 3

Toy distribution channels in 

the U.S. (U.S. department of 

commerce, 2005)
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has tumbled down to less than $10—which is the lowest point since the early 

1990s (Deal Journal, 2011).

When analyzing some online book retailers it is quickly found that most of 

them already sell a wide variety of toys. Hereby bookstores already form a 

competitive environment. This in combination with the fact that due to the 

digital revolution physical bookstores are visited less frequently makes them 

less suited for the strategy of this thesis.

6.2.2. Online stores

The Internet has transformed many aspects of life, but perhaps none more 

so than how we shop for goods and services. While it’s still nice to stop by a 

store to touch and see products, the convenience of online shopping is hard 

to surpass. The influence children have on their parents’ spending continues 

online as children also influence their parents’ online purchasing decisions. 

The influence children have comes from what researchers call the “nag-factor” 

or “pester power”—the tendency of children to unrelentingly request items.

The nag factor as cited in the book Born to buy (Schor, 2004, p. 16): “70 

percent of parents are receptive to their children’s product requests. A third 

of them are what she called indulgers, that is, impulse buyers who don’t mind 

their children’s requests for nonessentials. 15 percent are kid pals… Another 

20 percent are conflicteds, who dislike kid advertising and don’t like their 

children’s requests for nonessentials, but find them hard to resist. That leaves 

only 13 percent unaffected by nagging, a bare necessities group…conser-

vatives whose purchases are well considered.”

The bottom line of this quote is that almost all parents/caregivers are affected 

by product requests of their children. Online shopping does include nagging, 

yet the kind of nagging is different from traditional toy retail environments. 

Traditionally children were exposed to advertised items in front of their parents; 

this enabled the children to directly nag after the exposure. Direct nagging is 

more difficult as children browse the web alone or with limited supervision 

of parents. Although previously the nag factor just had to succeed in getting 

an item in the shopping cart, now parents are asked to go through the time 

conserving effort of creating online shop accounts and filling in credit card 

details etc.—this might influence the persuasiveness of the children’s nag.

The Nielsen Company conducted a survey and polled over 27,000 Internet 

users in 55 markets from Asia Pacific, Europe, Middle East, North America and 

South America to look at how consumers shop online. Their study reports that 

only a bare minimum of 11% of the respondents were intending to purchase 

toys online in the next 6 months (Nielsen, 2010). This fact, in addition to the 

less pronounced influence children have in online purchase, makes only 

selling toys online less suitable for the strategy of this thesis.
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6.2.4. Retailers of childrenswear

Due to natural growth patterns, general wear and tear and changing seasons, 

the childrenswear market benefits from a consistent demand for children’s 

clothing and footwear. Specialized clothing retailers sell a wide range of 

childrenswear, such as dresses, jackets, jump suits, sleep wear and the like.

The segmentation of the childrenswear market can be seen in figure 5. In 

contrast to girls who are more fashion conscious, boy clothing is in general 

purchased based on the desperate need for new clothing. The share for girl 

clothing is disproportionably higher than the share of boy clothing; the market 

is purchasing more girls clothing than girls require (Mirimanian, 2011).

 

These days parents spend more on their children and many people delay 

childbirth until later in life—later in life these people have more money and can 

spend more. These parents will spend substantially more on their children than 

their parents spent on them—even when accounting for inflation (Mirimanian, 

2011).

The expenditure on firstborns is traditionally higher, as there is an inability to 

recycle clothes and other products of previous children. Couples often save 

clothing for their next child and this represents a drop in the clothing demand 

of families with more than one child (Shellenbarger, 2010).

With the internet easily accessible to most, there are potential buyers searching 

for products online. Many leading clothing retailers have an online presence 

that offers the opportunity to shop online.  Nielsen (2010) reports that 36% of 

the online users is intending to purchase clothing, accessories or footwear 

online in the next 6 months. In contrast to traditional shopping in brick-and-

mortar stores, online purchased goods are not immediately available due to 

shipping time. Additionally, both clothing and footwear sizes differ from shop 

to shop. Traditionally the fit was verified on site, but in online shopping this 

is not possible. Most online stores offer good return policies, yet this fitting 

process takes more shipping time.

Figure 5

Childrenswaer market segmenta-

tion  market (Mirimanian, 2011)

Girls
Infants
Boys
Other

54,3 %
20,0 %

5,8 %
4,0 %
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Although brick-and-mortar stores can feel the pressure of their online 

counterparts, they will not be replaced as in the bookstore case. What is 

more important for childrenswear retailers is the use of internet marketing. 

Parents are searching for information about the products for their children 

on information systems such as blogs (Warner, 2005; Anderegg, 2003). 

Childrenswear retailers can utilize these systems to create buzz and spread 

information about their products and services.

Whether it is growing out, wear and tear or seasonal demand, during the 

process of growing older, children consume large amounts of clothing, footwear 

and other apparel. Together with parents/caregivers they visit specialized 

clothing retailers to buy new childrenswear. Although these retailers might 

offer a wide variety of child products, they form place where the throat-cut 

competition of the toy industry did not yet strike. This opportunity forms the 

core of the distribution strategy of this thesis and is discussed throughout 

the continuation of this thesis. The next section discusses the strategy of this 

thesis from the perspective of childrenswear retailers. It will discuss the values 

of the strategy and will highlight how the strategy distinguishes itself from 

traditional distribution channels.
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7. Distribution strategy

7.1. Distribution strategy canvas

Toy stores and supermarkets are filled with all kind of toys. In these 

environments toy manufacturers try to outperform their competitors to grab a 

greater share the market demand. This thesis introduces a strategy to break 

free from this competitive environment by selling toys in child specialized 

clothing retailers. The strategy of this thesis and the way it distinguishes itself 

is best communicated through a strategy canvas.

In this canvas—see figure 6—the horizontal axis captures the range of factors 

the industry competes and invests in. The vertical axis of the canvas represents 

the offering level that buyers receive across all these key competing factors. 

The value curves capture the relative performance of the current industry and 

show the performance of the retail strategy.

A quick look at the strategic profile of the distribution strategy of this thesis 

illustrates how it differentiates itself from toy stores and supermarkets. Each 

factor of differentiation is discussed in the next paragraphs.

7.1.1. Gender segmentation

Beyond the segmentation in toy categories, the toy industry is divided in 

strategic groups based on gender. Although most toy manufacturers sell toys 

for both genders, toys are often gender specific and even gender stereo-

typical. These gender specific toys are not necessarily a greater problem as 

gender stereotypical toys, yet the toy industry might be missing sales because 

there are simply not enough toys that cross the gender barrier.

Gender 
segmentation

Licensing
investment

Packaging
design

Shop
visits

Child
expertise

Exposure 
to toys

High

Low

Customer
relationship

Toy stores

Thesis concept

Supermarkets

Figure 6

Distribution strategy canvas



29

Besides gender specific, the toy industry is boy orientated. This in no way 

implies that there are not plenty of toys aimed at girls, but toys for boys take 

the lead. Manufacturers target boys because girls particular outgrow toys of 

their age group faster than boys do (Pressler, 2006).

A case study on gender and video games (Gendered innovations, 2011) 

highlights that although girls and boys play different kind of games there is 

great overlap in the games they play. Girls and boys are equally likely to play 

games categorized, for example, as racing, rhythm and music, simulation, and 

virtual worlds (Lenhart, Kahne, Middaugh, Macgill, Evans, & Vitak, 2008). More 

importantly is that evidence from several large studies suggest that designers 

may benefit from creating toys and games that are gender-mixed, or appeal 

to both boys and girls (Rommes, Bos, & Oude Geerdink, 2010; Faulkner & Lie, 

2007).

The question the toy industry might ask itself is whether it is too obsessed with 

gender when it comes to developing, packaging, marketing and merchan-

dising toys. An issue of Language Art reports that scary, funny, and action-

packed are aspects that appeal to both genders in grades three to five (Davila 

& Patrick, 2010). Toy expert Richard Gottlieb even suggests that the gender 

neutral scary, funny, and action-packed stories of Disney, Star Wars, Pixar and 

Harry Potter make them so successful (Gottlieb, 2010). 

The strategy of this thesis creates toys that appeal equally to both girls and 

boys. This allows lowering the fixed manufacturing costs of product specific 

tooling and reduces the complexity of distribution and logistics.

7.1.2. Licensing investment

Year after year toy manufacturers show up with toys based on the latest movie 

characters. These manufactures heavily invest in licensing in order to travel 

along with the success of the latest trend. Licenses of the latest characters 

are expensive and perform better than cheaper and out-dated ones. Often 

character-trends are short-lived and in order to maintain profitability, enough 

toys should be sold to make up for the manufacturing and licensing costs 

before the license becomes worthless.

The toy industry is known for its demand innovation; it tries to discover new 

demands and adapts existing products to meet these needs. One way of 

finding this new demand is by the use of licensing—see figure 7. This creates 

a unique selling proposition to differentiate from existing similar toys.

The strategy of this thesis will sell in a less competitive environment. In this 

environment the importance of licensing is less outspoken and tremendous 

amounts of investments in licensing can be saved.

Figure 7

“Batman” Big Wheel (tricycle)
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7.1.3. Packaging design

The strategy of this thesis uses childrenswear retailers as distribution channel. 

In order to use the childrenswear retail channel it is important to meet the 

requirements of these specialized retailers. Although it is as plain as day that 

many more aspects can be improved to better fit this distribution channel, the 

packaging design of the traditional toy industry is of particular note.

In the conventional selling environment toy packaging has become a 

competitive and cutthroat game. Toy packaging designers use almost every 

trick in the book to make toys more appealing—see figure 8. While, bright 

and vivid colors, thermoformed logos and Try-Me-buttons are all important in 

the traditional distribution channels, these aspects do not appeal to retailers 

of childrenswear. Toy packaging in their environment will be a real balancing 

act—making the toys inside the box look really exciting without affecting the 

shopping experience. Furthermore, since no complex and expensive features 

are needed to make the packaging stand out this new retail environment 

enables to reduce the toy package cost.

7.1.4. Shop visits

The frequency of store visits and the average quantities purchased per visit 

are different along the toy distribution channels. In contrast to toy stores that 

are visited less frequently, almost all consumers visit supermarkets on a weekly 

basis. The supermarket Carrefour receives an average of 50 visits per year or 

one visit per week per customer (RIS, 2011), compared with toy specialists Toys 

‘R’ Us that receives an average of 4 to 5 visits annually (Clark, 2007).

Due to natural growth patterns, wear and tear and seasonal demand, children 

consume large amounts of childrenswear. Although no exact figures are 

available, it is likely that on average parents and their children visit retailers 

of childrenswear more often than toy stores. Additionally, compared to food 

and toys, online consumers are more likely to buy clothing, accessories and 

footwear online. Food is even listed as a product consumers would not buy 

online (Nielsen, 2010).

Supermarkets offer the convenience of buying a broad selection of goods 

under a single roof. Similar to supermarkets, the strategy of this thesis aims 

to create more convenience by offering all the stuff children need just at one 

place.

Figure 8

Marvel Universe toy packaging
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7.1.5. Child expertise

Currently childrenswear retailers manifest a clear and straight forward focus on 

childrenswear. The new strategy breaks and disturbs this focus. It converges 

and reconstructs the statement of simply being a childrenswear shop, to being 

a shop where they sell more than just clothes and footwear for children.

Although some childrenswear retailers might render this strategy unfit, it 

offers opportunity to recreate their image. No longer just focusing on fashion 

products, these retailers could promote themselves as child experts that also 

share knowledge on the field of toys and child development.

As mentioned, parents are obsessed with creating super-achieving children. 

They want their children to be smarter, grow up faster, and get a better place 

in higher education than all other children. They search for advice and read 

about how other parents’ advice and efforts. They search for products in order 

to create these super-achieving children at a very high efficiency (American 

Academy of Pediatrics, 2007). The new childrenswear retail stores could 

answer this demand by offering advice and only offering toys that attribute to 

better child development. Unique offers could be made by creating contracts 

with toy manufacturers or custom toy manufacturing.

In order to maintain the reliability/credibility, these toys should deliberately 

not be sold in traditional distribution channels. This strategy of maintaining 

niche corresponds to the fashion industry. In the fashion industry some brands 

deliberately choose to only offer products at specific retail locations or in 

limited amounts.

7.1.6. Exposure to toys

Even in the traditional distribution, toys have always been delimited from other 

products. Toy stores only offer toys and in supermarkets toys are fenced off 

in toy aisle and toy sections. In toy stores the toy exposure is optimal, yet 

consumers do not tend to enter toy shops during the average shopping cycle. 

In supermarkets the toy section is not always visited and many other products 

compete for attention of the child.

True to tradition the shopping experience in clothing stores is very different 

to the experience in supermarkets or toyshops. Clothing retailers often create 

islands that present t-shirts, sweaters, jackets and trousers next to footwear, 

neckties, socks, and other apparel—see figure 9. Retailers of childrenswear 

could easily offer toys in between these items. This would create more 

exposure to the toys and influences the nag-factor—leading to additional 

sales.
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Further, the shopping environment of clothing retail offers more potential to use 

architectural tricks. Multi-level stores often use escalators to encourage the 

customer to see more of the store—while traveling up or down the customer 

has to walk half way around exposing more products along the way. Generally 

clothing essentials are placed in the back of the store—forcing customers to 

find their way back through the store leading to more additional sales. There 

are many more tricks all of them aim to create more sales.

7.1.7. Customer relationship

Businesses can boost their profits by almost 100% by just retaining 5% more 

of their customers (Reichheld & Markey, 2003). Although only 12% - 15% of 

the customers are returning customers, this small cradle makes up for 55% 

- 70% of the sales (CRM trends, 2011). Especially in this economy, customer 

relationship management is more important than ever. Creating returning 

customers should be the foundation of every business strategy.

Toy manufacturers such as Mattel, Hasbro, Jakks pacific, and LEGO generally 

focus on creating unique play experiences and focus on global markets. They 

barely focus on creating unique value for their distributors. This thesis aims to 

contrast this by creating both a unique play experience and unique value for 

the distributors—the childrenswear retailers.

The strategy of this thesis is to develop the toy as part of an innovative 

customer relationship program. This enables the childrenswear retailer to 

better understand the customer needs and to gain more returning customers. 

More details about the unique value of the innovative customer relationship 

program are covered in part 2 of this thesis.

Figure 9

Burberry childrenswear store
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7.2. Retail strategy summary

Every great strategy has focus. By looking at the strategic canvas—see figure 6 

—one can clearly see that the distribution strategy of this thesis emphasizes 

just three factors: child expertise, exposure to toys, and customer loyalty. 

By focusing in this way, the strategy is able to price against toy stores and 

supermarkets; it doesn’t make extra investments in gender segmentation, 

character licensing, and packaging design. 

The strategy doesn’t defuse its efforts on all factors the industry competes 

on. In fact, the strategy tries to keep his uniqueness and does not try to 

keep up with the competition. Consider the similarities that most toy stores 

and supermarkets share on gender segmentation, character licensing and 

packaging design. In the strategy canvas the value curves of these distribution 

channels are virtually identical. The value curve of the distribution strategy 

of this thesis stands apart. It eliminates and reduces investments in gender 

segmentation, short-lived assortments, and expensive packaging design, yet 

it dramatically increases investments in child expertise and exposure to toys. 

It even creates customer relationship, thereby changing the overall profile of 

the industry. 

The final test of a good strategy picture is how well it lends itself to a tag line. 

“Buying better child development and everything else a child needs—all in 

one place”. That is the tag line of this strategy, or at least what is sound like 

for parents. The tagline for children might be “Come back and get rewarded” 

and is different to the one of retailers “Shift, lift, retention, and profit mix” All 

taglines deliver a clear message, yet they advertise the offer truthfully.

These taglines summarize the distribution strategy of this thesis. Although 

analysis of the current toy industry strongly attributed to the retail strategy, 

it also covered another strategy; the design strategy. This strategy defines 

the additional characteristics of the toy this thesis aims to create and will be 

discussed in the next section.
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8. Design strategy

8.1. Design strategy canvas

Just one simple visit to the toy aisles of a toy store reveals how many toys 

there are on the market. However it is difficult not to get lost in navigating 

the endless amount of possible categories, the toy industry can be split in 2 

major strategic groups; traditional toys and electronic toys. The value curves in 

the strategic canvas—see figure 10—capture the relative performance of both 

traditional and electronic toys and illustrates the relative performance of the 

new design strategy.

A look at the strategy canvas in figure 10 shows how the new design strategy 

differentiates itself from traditional and electronic toys. Traditional toys such 

as blocks, dolls, puzzles, stuffed animals and building sets are still around, 

yet advances in technology have led to the introduction of electronic toys. 

Although the electronics inside these electronic toys enable more interaction, 

they also have disadvantages compared to traditional toys. This thesis aims 

to create a new electronic toy that combines both the positive elements of 

traditional and electronic toys. Each factor of differentiation will be discussed 

in the next paragraphs.

8.1.1. Gender specific toys

As previously discussed gender neutral toys offer benefits for the retailer/

manufacturer. Additionally they also create value for the parent and child. In 

the 1970s researchers first studied the implications of the tendency for girls 

to play with dolls, and for boys to play with cars. They found that the way 

girls played developed their communication skills and emotional literacy, while 

boys’ toys encouraged them to grow up with better technical knowledge. 

Recent research suggests that the issue should be revisited because, research 

has shown that there has never been a greater gender stereotyping in the 

production and marketing of toys than today (Lepkowska, 2008). 
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There are no repercussions that come with a boy who plays with dolls, other 

than the social isolation that is forced upon him by society. A boy that plays with 

dolls and a girl that plays with cars and trucks are nothing more than children 

exploring toys; they are not yet old enough to understand the cubbyholes and 

labels we like to force on to each other as a society. For some unexplained 

reason it is believed that the mere action of playing with a set of toys one will 

become more or less masculine or feminine.

Simply visit any toy shop and you will find separate aisles, for boys and girls. 

Packaging designs are geared towards either girls or boys by color, wording 

or the images portrayed on them. By giving the impression that certain toys 

are just for boys and others just for girls, some forms of play are limited to one 

gender. All forms of play should be enabled for both genders. Bridging the 

gender marketing gab created several successful companies—think of brands 

such as Vtech, Playmobil, Nintendo Wii. The popularity of Tamagotchi, the 

handheld digital pet, shows that it is possible to appeal equally to boys and 

girls even though it uses play patterns that are in generally seen as gender 

specific—it involves things that boys (nurturing) and girls (electronics) weren’t 

thought to enjoy.

The companies that have bridged the gender-marketing gap don’t force 

children into gender segmentations and sell to a broader market. Parents 

might even search for toys that can be shared along brothers and sisters 

in order to save costs. To enable children to choose what toys they like the 

strategy will not use any gender segmentation. This will not only let children 

choose more freely, but also creates a broader market and allows parents 

save costs.

8.1.2. Price perception

Electronic toys are perceived positive; they educate, teach children new skills, 

introduce children to technology, they are interactive, and last but not least, 

they are fun. Yet a study by the Toy Industry Association and the Consumer 

Electronics Association (2007) also reports that electronic toys are perceived 

as costly. The most prevalent negative perception is that 77% of the consumers 

perceive electronic toys as more expensive than non-electronic toys. This is 

related to the cost of batteries they consume and the cost of the toy itself. 

The design strategy of this thesis aims to reduce the negative perception of 

electronic toys by communicating and accentuating the positive aspects of 

electronic toys, and by reducing the necessity for additional batteries.

Furthermore it is important to note that the occasion in which the parents and 

children visit the retailer of childrenswear is different from the traditional setting 

of toy stores. The prices of the overall toy should match to these occasions. 

Advanced and therefore expensive toys that are easily sold as birthday or 

Christmas present are too expensive to be sold for the reward occasion that 

occurs during a visit to a retailer of childrenswear.
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8.1.3. Passive entertainment

Free play forms the foundation of learning, critical thinking, problem solving, 

empathy, the experience of being something else. As discussed, despite the 

numerous benefits derived from free-play, multiple forces are interacting and 

reducing free-play time of children. With the best intentions of the parents are 

killing the process of free play and children are losing their own imaginative 

world and become spectators.

Children are increasingly being deprived of opportunities that allow them to 

exercise their imagination. An example of this is the passive screen based 

entertainment offered to children in the back of cars and mini-vans by portable 

DVD players for children. Because of this evolution, the new generation of 

children is never going to experience the need of being creative in order to 

amuse themselves or in order to calm down.

The decrease in free driven play can partly be explained by the rise of 

passive entertainment such as movies and television. On average, children 

between the age of 2 and 5 spend as much as 32 hours a week in front 

of a television. Children aged 6 to 11 spend about 28 hours a week in front 

of the TV (McDonough, 2009). Although television-set viewing has declined, 

41% of television-viewing is now online, time-shifted, DVD or mobile (Rideout, 

Foehr, & Roberts, 2010). Movies and television might be entertaining and 

educational, yet research has shown that it can affect health, behavior and 

family life in negative ways (Boyse, 2010). Parents are advised to reduce total 

screen time for children, including television and computer use, to be less 

than 1 to 2 hours per day (Glassy & Romano, 2003). In sharp contrast to the 

health benefits of active and creative play there is ample evidence that this 

passive entertainment is not protective and, in fact, it even has some harmful 

effects (Strasburger & Donnerstein, 1999; Zimmerman & Christakis, 2005).

Another top concern is the effect of passive entertainment on children’s 

activity levels. With childhood obesity at an all time high, consumers, especially 

parents are more aware of the positive effect physical activity has on the 

health of their children. Therefore it is not surprising that half of the consumers 

share the negative perception that electronic toys reduce outdoor play time 

(Toy industry association & Consumer electronics association, 2007).

Children’s creativity and activity should be positively re-enforced and 

encouraged to produce an outward expression in the form of art, music, play 

acting, etc. Being part of the whole process of imagination, creating, and 

producing, the child develops a really strong sense of purpose and self. The 

design strategy of this thesis aims to create open-ended play that encourages 

the use of imagination and expression through creating and producing.
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8.1.4. Stimulation of social interaction

As the name implies, electronic toys incorporate a certain level of technology 

in their makeup. In a study about the perception of electronic toys researchers 

found that consumers appreciate this, with a strong majority (73%) viewing 

electronic toys as the ability to introduce children to technology (Toy industry 

association & Consumer electronics association, 2007). Although the same 

study positively reports that three of five purchases of electronic toys are of 

educational nature, some consumers share a developmental concern. This 

concern is of social nature, as 59% of the consumers think that electronic toys 

reduce social interaction.

Through social interactions, children begin to establish a sense of self and 

learn what others expect of them. Social interactions for very young children 

primarily occur within the family, as children grow and develop, they become 

more and more interested in playing and interacting with other children. 

When playing with others, children learn appropriate social behaviors, such 

as sharing, cooperating, and respecting the property of others. In addition, 

while interacting with their peers, young children develop communication, 

cognitive, and motor skills. Most opportunities for social interactions among 

young children occur during play. This opportunity to play with others is critical 

if a child is to develop appropriate social skills. 

There is a tendency for children to become anti-social because most 

electronic toys don’t allow social interaction. Although traditional toys on 

the other hand promote social interaction with others, there might be some 

variations—traditional toys such as blocks, dolls, dress-up clothes, trains, and 

cars promote social interactions much more than toys such as beads, clay, 

puzzles and paints. The new design strategy goes beyond enabling social 

interaction; it will stimulate social interactions between children.

This stimulation will be achieved by using game mechanics as a vehicle to 

enable strong interactions between other children/players. This seems 

plausible as the strong majority of consumers (71%) see electronic toys as 

interactive (Toy industry association & Consumer electronics association, 

2007). Compared to traditional toys, electronic toys are better at enabling 

physical interaction with the toy itself. It is this strong interaction with the toy 

that enables the new strategy to create interaction through game play that 

stimulates social interaction.

Furthermore, it is important to understand that it is more difficult for children 

to learn social skills in large group settings. The design strategy of this thesis 

therefore focuses on stimulating social interaction for child-to-child play.
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8.1.5. Authenticity

During the DICE 2010 presentation, Jesse Schell (2010) highlights several 

unexpected successes in the gaming industry. As he refers to the success 

of Mafia Wars, Farmville, Club Penguin, Wii Fit, Guitar Hero, Webkinz and the 

Xbox achievements, he explains they all have one thing in common; they 

all breakthrough to reality. Guitar Hero uses a real guitar, Webkinz uses real 

stuffed animals, and even the Xbox achievements create a game layer outside 

of the actual game environment. 

This move towards reality can be found in all kind of things around us. Television 

isn’t normal television anymore as everything is turned into reality TV. The 

re-rise of DIY and craft creates marketplaces like Etsy & Supermarket that are 

stocked with limited and more “real” products crafted by makers and hackers. 

Grocery stores no longer sell “normal” groceries, they sell organic groceries, 

the more genuine and “real” groceries. The same is found at McDonalds 

where consumers can buy a Big Mac, or they can buy the “real” hamburger, 

the latter being the burger that is made with more “real” ingredients.

In the book Authenticity, James Gilmore and Joseph Pine (2007) discuss this 

interesting phenomenon. They claim that consumers want authenticity. The 

book goes beyond this hypothesis and suggests that this is caused by the fact 

that the modern world is cut-off from nature. Modern consumers are no longer 

self sufficient and are in search for more authentic products that make them 

feel closer to nature—even if this is a Starbucks Mocha that comes with “real” 

Swiss-chocolate. 

The essence is that all consumers—including parents—are hungry for reality. 

They are searching for more authentic and “real” product for their children. 

They are willing to pay more for toys that appeal more real and genuine, and 

are searching for toys that are more efficient in streamlining child development.

The design strategy of this thesis will answer this demand and will render more 

authenticity into the toy it creates. Real toys aren’t made of plastic and aren’t 

shipped to supermarkets and toy stores; they are made of “real” materials 

and are shipped to the “real” child experts—in the case of this thesis the later 

being the childrenswear retailers.
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8.1.6. Engaging toys

As projected at the start of this master thesis; the broad influence of gamifi-

cation shall have its effect on many industries, the toy industry is no exception. 

The knowledge and experience of game designers will turn out to be valuable 

and influence the future of toy development. The power of games has the 

opportunity to unlock many new values and therefore should not be neglected.

In brief this thesis aims to develop a toy that uses game design techniques 

and mechanics of games to create exiting and engaging play experiences 

while maintaining the possibilities for free play. The engagement is created 

by providing opportunities for children to: chase wonder, master challenges, 

and work together in a context that has great meaning and value. More details 

about the aspects of engagement and free play of the toy that this thesis aims 

to create are covered in the second part of this thesis.

8.2. Design strategy summary

The proposed design strategy puts forward a unique and exceptional value 

curve to unlock a blue ocean in the toy industry. As shown in the strategy 

canvas—see figure 10—the value curve has focus. The strategy does not 

diffuse its efforts across all key factors of the competition. Instead it clearly 

emphasizes just three factors: stimulation of social interaction, authenticity, 

and engaging toys. 

The shape of its value curve differentiates itself from traditional toys and 

electronic toys. It uses the interactive possibilities of electronic toys to 

stimulate social interaction and aims to be perceived as more authentic. The 

design strategy doesn’t use gender segmentation and creates engaging toys 

by gamification.  

The taglines of the new design strategy summarize the strategy. The tagline 

for parents is: “The ‘real’ engaging toys for better child development.” As for 

children it simply sounds like: “Exiting engagement.” The definition of exiting 

engagement differs from child to child, yet it is largely based on age. The next 

section of this thesis will discuss the age segmentation of children.
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9. Age range

9.1. Buying process and learning opportunity

Children as young as eighteen months can recognize logos and by the age 

of two they ask for products by brand name. During their nursery school years 

children will request an average of 25 products a day, by the time they enter 

primary school the average child can identify 200 logos. Before the age of 

3 children are less likely to influence the buying process of their parents 

(Schor, Born to buy, 2004). Therefore focusing on this group would narrow 

the possibilities to incorporate children in the buying process, something 

that was intended as objective for this thesis. Because of this limitation the 

development of a toy for children younger than the age of 3 is less suitable 

for this thesis. 

Researcher Howard Gardner initially formulated a list of seven intelligences. 

His list is provisional and he suggests that there are seven distinct “intelli-

gences:” linguistic intelligence; logical-mathematical intelligence; musical 

intelligence; bodily-kinesthetic intelligence; spatial intelligence; interpersonal 

intelligence (Gardner, 1999, pp. 41-43). Although all seven intelligences are 

being developed throughout human life, there is a certain period where 

one can learn with maximum capability. This period is what Joseph Chilton 

Pearce calls the “window of opportunity.” He suggests, there is a neutral 

“housecleaning” that occurs within the brain at approximately 11 years old. 

During this “cleanse” all unmyelinated neural fields are dissolved in order 

to increase the efficiency of the brain. Millions of unmyelinated neurons are 

literally swept out of existence (Pearce, the magical child). 

If key neuronal structures of different kinds of learning have not been 

established by this time, then this foundational period is over and the 

window of opportunity is closed. Furthermore, the opportunity for maximum 

learning of these capabilities is also finished. This makes learning of these 

particular capabilities (such as first and second language learning or emotional 

awareness and expression) more difficult (Mendizza & Pearce, 2003). The end 

of the optimal learning stage nearly corresponds with the transition between 

primary and secondary school. Due to this motivation, the children between 3 

and 12 seem to be suited for the toy that this thesis aims to create.

Between the age 3 and 12 a radical change in brain development takes place; 

this radical change is caused by the shift in focus on right-brain development 

towards emphasis on left-brain development. This shift occurs almost 

overnight and has significant impacts on the acceptance of toys. Most children 

move into this next stage of development at approximately 7 years old. As 

part of establishing a “grown-up” identity and autonomy, children disassociate 

themselves from previous forms of play and toys. Children do not only grow 

into this next period but actively push away from those things associated with 
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the earlier period. This “push-away” phenomenon explains a great deal about 

the likes and dislikes of the 7+ year-old; as by approximately the age of 6 or 7, 

children become aware of what is considered “cool” and what is not. 

Due to this “push-away” phenomenon it is extremely difficult to appeal to 

children before and after the developmental shift. The next section discusses 

the aspects of the age range before and after this shift and compares their 

aspects.

9.2. Right or left-brain developmental focus

When analyzing the 3 to 7 age range, it must be taken into consideration 

that each of the age range represents a wide variety in changes in abilities, 

behaviors, perceptions, etc. Obviously a 3-year-old is very different from a 

7-year-old. However, a common denominator and key reason why these ages 

are segmented in this way can be found in the fact that 3 to 7-year-olds share a 

relatively stable stage of brain development regarding emotion and cognition 

(Pearce, 1992; Piaget, 1992). This is the most magical stage of childhood. It is 

this early childhood period that is the most filled with what adults think of as 

childish: play, fantasy, surprise, pretend—a time when the imagination reigns 

supreme and anything is possible.

Due to the shift in brain developmental focus the 8 to 12-year-old is leaving 

the relatively simple, fantasy-based toys and games behind. This age child is 

be-“tween” child and teen, hence the term tween. Tweens are more interested 

in complex reality-based toys such as fashion dolls, collectible figures, and 

more complex and sophisticated electronics and sport toys. They show 

interest in serious collecting rather than just accumulating lots of stuff.

Whether it are electronic games, computer software, music players, stereos, 

or sophisticated TV sets, tweens are definitely primed for involvement with 

technology. They are developing new cognitive abilities that allow the 

increased complexity that this technology demands. Unlike adults, who are 

being pulled apart and distracted by demands of responsibility, the tween is 

not so distracted; they have the luxury of hours of free-time to concentrate on 

new technology.

Even though, the tween might seem to be the ideal target for a toy that involves 

game dynamics they also show a down side; this age group has traditionally 

been difficult to reach. They don't visit traditional toys stores nearly as much 

as before and are fascinated and targeted by products that adults use—smart-

phones, music players and digital cameras (Symonds, 2005). These offer 

strong competition for new products in this age range.

In comparison with adults, tweens lack the ability to do advanced abstract 

thinking, and the meta-cognitive skill of self-reflection (Piaget, 1992). This 
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narrows the opportunities for products that stimulate and exercise learning. 

It is known that children between the age 6 and 12 spend more time shopping 

than reading, attending youth groups, playing outdoors or spending time in 

household conversation (Schor, Born to buy, 2004). Both these aspects give 

less opportunity for toys and play.

In contrast to 3 to 7-year-olds, tweens are very sensitive to the thoughts, 

opinions, judgment, and evaluations of others. Tweens are responsive to what 

is “cool” and accepted by others. This introduces the costly risk of creating 

and launching a product that doesn’t sell simply because it is not considered 

“cool”—although the actual product might be designed to fit their needs. This 

risk is significantly smaller and controlable when targeting 3 to 7-year-olds, 

whose thoughts are largely under control by the immediate environment.

The 3 to 7-year-old child is not yet able to empathize in someone else’s 

perspective. This ego-centrism might have its effect on the ability to play a 

game. Fortunately, shared intentionality, or the ability to participate with others 

in collaborative activities with shared goals and intentions, is already present 

at children that are 2 or 3 years old. This is demonstrated in an experiment 

where children were taught to play a new game. During play a puppet 

controlled by another experimenter joins the game and plays it incorrectly. 

The study reports that children immediately and universally object to this bad 

game behavior and attempt to correct the puppet in order to keep the game 

going (Rakoczy, Warneken, & Tomasello, 2008).

Children in the age range 3 to 7 live in the most imaginative stage of childhood; 

at this age “everything” is possible. This imagination is seen as another form 

of creativity, and might be even more important than knowledge itself. In fact, 

our greatest discoveries and most profound works of art are created and 

refined first in the inner world we call imagination. Especially at this young age, 

children are able to be more free in their exploration. At this age especially 

play and toys offer opportunities to train the imagination of children.

Comparing both age groups, the previous section concludes that targeting 

tweens brings more risk than targeting 3 to 7-year-olds. Especially the fact that 

true to tradition tweens are hard to reach, and that product acceptation in this 

segment is highly dependent on what is perceived as “cool,” make this group 

an unsafe investment. The fact that especially children aged 3 to 7 demand 

training of imagination suits with the objectives of this thesis—to encourage 

free play and stimulate the imagination and creativity of the child. Obviously 

the strategy of this thesis is more broadly applicable, but to create more focus, 

the next part of this thesis will focus on children that are 3 to 7 years old. 

Children of this age range play with various toys. The next section covers the 

different categories of toys and outlines the approach for the second part of 

this thesis.
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10. Product scope

10.1. Defining the product scope

Successful toys satisfy the deeply rooted emotional needs of a child. They 

create a connection with a multitude of children by fulfilling their deepest needs. 

They provide key features and play patterns that fulfill the need for: Pride, 

Self-esteem, Appreciation/attention, Accomplishment/mastery, Creativity, 

Beauty, Power/empowerment, Control, Silliness/grossness, Independence/

freedom, Belonging, Love/nurturing, Security, Fear reduction/bravery, Sensory 

gratification, Mental and physical development, Fantasy fulfillment, Hunger/

thirst.

Although each toy reflects a specific set of emotions, toys are often categorized 

into groups that reflect their appearance—Dolls, Vehicles, Building sets, Plush, 

Action figures, etc. In his book The blockbuster toy, Gene Del Vecchio (2003) 

provides an interesting categorization of toys. He splits toys up into: Masters, 

Creators, Emulators, Friends, and Nurturers. The next part of this thesis will 

develop a toy within one of these categories. To decide which category is 

more appropriate for this thesis each category will be discussed.

10.2.1. Mastery toys

Children come into a world with no apparent skill and must learn a multitude 

of tasks in order to survive, grow, and flourish. They quickly become aware 

that adults are the supreme masters in this world, and that children are the 

novices, always learning, failing, and striving. Because of this, children yearn 

to master many tasks, both large and small. Mastering a task helps children 

tell the world that they are advancing to the next level, that they are reaching 

important milestones, and that through diligence they can meet challenges. It 

helps children feel important in a world where they have so little control.

Mastering a task helps children tell the world that they are special. Mastering a 

task in which adults do not compete makes the child have some small degree 

of power over the adult world. All children experience the moment when they 

suddenly realize that they achieve something other children or their caregivers 

are unable to do. Victory over other children or their caregivers is one of the 

greatest thrills for a child. When that occurs, the heart of the child soars: “long 

live the new master!” That is the critical timeless context in which mastery toys 

are born and where they excel.

Great examples of mastery toys are the yo-yo, hula-hoop, jump-rope, and 

the Frisbee. Also games such as the game of marbles, and collectable card 

games like Yu-Gi-Oh! can be considered as mastery toys—see figure 11. In 

short, mastery builds self-esteem and ignites inner pride. These are core 

Figure 11

Mastery toys (hula-hoop, yo-yo, 

marbles, frisbee, and Rubik’s 

cube)
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emotional needs that demand to be satisfied. Mastery toys are about meeting 

challenges that build skills of some sort. Although some mastery toys might 

be open-ended, also puzzles can be considered as mastery toys. However 

puzzles such as the Rubik’s cube offer a game like structure—a goal, challenge, 

feedback, and voluntary participation—they leave little room for free play. 

Similar thoughts can be shared about the yo-yo, hula-hoop, jump-rope etc. 

The overall characteristic of structured play in mastery toys make them less 

suitable for this thesis that aims to enable free play.

10.2.2. Creator toys

Children have a strong desire to create, stretch their minds and allow their 

imaginations to soar. The desire to create is as old as mankind and might be 

even more woven into the fabric of our existence than we know. Humankind is 

on an endless quest to create—we create art, music, products, technologies, 

etc. Our inherent desire to shape the world we live in and to strive toward 

perfection and mastery of our environment satisfies the core emotional needs 

of pride and accomplishment.

There are many toys that have satisfied the need of children to create. They 

strongly resonate with the desire for expression. Great examples of creator 

toys are toys such as Crayola Crayons and Play-Doh that transform children 

into artist and sculptors. Creator toys are open-ended and support free play. 

Other great examples of creator toys are the LEGO building set or Meccano/

Erector Set—see figure 12. Building sets like these allow children to create 

and express themselves while providing interesting constraints to work 

with—components can often only be stacked or connected in constrained 

ways for example. These toys are often provided with building plans hereby 

offering opportunity for scaffolding—Scaffolding is a metaphor suggested by 

Jerome Bruner and colleagues supporting, encouraging and extending the 

child’s own active construction of meaning and understanding (Wood, Bruner, 

& Ross, 1976).

Unfortunately, the market of creator toys is constraint with legal protection. 

While mapping the freedom-to-operate within the legal environment of creator 

toys, it is quickly found that the development of a creator toy would lead to 

intensive patent research and bypassing patented designs. Furthermore, the 

concept of creator toys seems to be less suited to be sold in the intended 

sales channel of childrenswear retailers. Although creator toys enable free 

play, they seem to be less suited for this thesis.

Figure 12

Creator toys (LEGO building set, 

Crayola crayons, Play-Doh, 

Meccano/Erector Set)
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10.2.3. Toy friends

Toy friends represent the need for friends and a sense of belonging. Friends 

can come in all shapes, sizes, and character types. Perhaps the best example 

of a friend is the character Mickey Mouse—see figure 13. Micky Mouse shares 

all the virtues for a good friend: kindness, sincerity, loyalty, humor, and comfort. 

Friendship provides someone to talk to, relate to, share with, learn from, and 

laugh with. Friends provide someone the child can confide in. Children can 

express their fears to friend, tell their secrets to them, and say things that 

they would not dare tell others. The character of friends is often established 

through story. These stories provide the child with a set of characteristics that 

enable a toy to create great meaning and value to a child.

Although toy friends answer to many needs of children, this thesis finds 

more resonance within the development of an emulator and nurture toy. The 

creation of a friend is still a valuable aspect, but is placed in the background of 

the product features that this thesis aims to create.

10.2.4. Emulator toys

Children strive to emulate others. Emulation is a way for children to both learn 

the world around them and dream about what they might become in that 

world. Children can emulate many people and characters in the course of 

one day as they fantasize about the multitude of life’s options. In general the 

concepts discussed in this section include elements of emulation, such as the 

desire to become a master, creator, or nurturer, but in general emulators focus 

on creating actual personas and lifestyles that children have fancifully sought 

to mimic.

Children emulate roles by dressing-up and engaging in pretence play—see 

figure 14. Emulator toys such as miniature kitchens and forts offer great 

opportunities for free play and game play, yet selling these kind of toys in the 

intended environment of retailers of childrenswear seems undesirable. The 

creation of dress-up items such as clothing and hats is closely related to the 

manufacturing of childrenswear, yet creating clothing for dress-ups is not what 

this thesis aims to create.

More resonance is found in famous emulator toys such as the Barbie doll 

and G.I. Joe—see figure 14. With toys similar to Barbie or G.I. Joe children 

empathize in roles such as nurses, doctors, astronauts, business executives, 

fashion models, rock stars, etc. Children pretend to go surf, go camping, drive 

boats, own mansions, ride horses or run ice-cream shops. Certainly, children 

have these fantasies without emulator toys, but dolls help bring children closer 

to their fantasy and enable children to empathize with other personalities. 

Figure 13

Mickey Mouse the toy friend

Figure 14

Emulator toys (Dress-up clothes, 

G.I.Joe, Barbie, and Play house)
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This playful behavior of empathizing with other personalities is important for the 

development of the child’s abilities to understand, communicate, and reflect 

upon matters that govern and motivate social relations. Through emulator 

toys children gain better understanding over their emotions, an increased 

self-awareness, and they learn to put their feelings, intentions, desires, and 

beliefs at work to consolidate their social ties, while preserving their identity. 

The stimulation and development of these skills is important for the ability to 

respect and understand others and is also reflected in nurture toys.

10.2.5. Nurture toys

Nurture toys answer the yearn of children that want to take care, love, help 

grow and to be successful both in fantasy and in reality. Toys that are in dire 

of being loved, protected, and nurtured are considered nurture toys. The 

neediness of these toys is the key element that ignites children and transforms 

everyday children into caring nurturers.

Toys such as Tamagotchi, Baby Alive and Furreal Friends are great examples 

of nurture toys—see figure 15. The absolute pervasiveness of these toys is 

strong testimony the immense need to give sustenance to others. Although 

in general nurture toys are targeted towards girls, boys express the need to 

nurture in more subtle but still powerful ways. Toys that have addressed the 

boys need to nurture in boy-accepted ways have flourished (Vecchio, 2003, 

p. 75).

Through play with nurture toys children tune into other people’s intentions, 

attitudes, and emotions, and as they grow older, they become increasingly 

aware of how they and others feel, act and think. They learn to understand 

and empathize with others, and to look at the world, including themselves, 

through their eyes. They learn to express, and reflect on different people’s 

inner feelings and mental states. In other words, children build their own 

theories of other people’s, and creatures’ minds: from what they feel and think 

to what they are capable of and driven by (Astington, Harris, & Olson, 1988). 

The early school year are marked by a growing ability to understand that 

other people may think and feel differently, but also what it is they might feel 

and think. During these years, children become able to empathize and adopt 

different perspectives. They learn to negotiate, and make sense of, other 

people’s expectations and intentions. 

The emotions of someone play a key role in how they relate to others. Emotions 

are similar to internal signals that prepare a person to cope with situations that, 

to them, are associated with fear, joy, or sadness. The problem with emotions, 

however, is that they take over, at least initially, forcing us to act in certain 

ways. Overtime, children learn to recognize and describe their own (and other 

Figure 15

Nurture toys (Tamagotchi, Baby 

Alive, and Furreal friends)
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people’s) emotions. Because of this evolution, they start to understand the 

behavioral consequences of certain emotional states. As children become 

aware of their feelings and intentions (and those of others), they increase their 

ability to negotiate and cooperate. They monitor and communicate what they 

feel, intend, desire, and believe, to regulate their exchanges and dealings with 

others.

Without self-control and self-awareness there can be no respect and 

understanding of others. The aspect of respecting and understanding others 

has become increasingly important in today’s society. Many regions in Europe 

and the U.S. are culturally diverse and are “multi-cultural” in a descriptive sense. 

Although several heads-of-state have expressed doubts about the success of 

multicultural policies (Peskin & Wehrle, 2011, p. 262; Daily Mail, 2011), it remains 

very important for the success of nations to respect and understand each 

other. Stimulating the development of self-control and self-awareness leads 

to better respect and understand others and can start at young age—“From 

three years onwards, the child can attribute to others thoughts and feelings 

that are different to their own” (Karmiloff-Smith, 1994, p. 224).

This thesis aims to develop a toy that can be categorized as emulator and 

nurture toy. This toy will enable play behaviors that develop the skills of 

self-control and self-awareness, and aims to contribute to the ability to better 

respect and understand others. Furthermore, the presented research remains 

to consider the design techniques and game mechanics of infinite games to 

create an engaging play experience, while sustaining the possibility for free 

play.
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11. Product constraints

11.1. Defining the product constraints

This section concludes the first part of this thesis and sets out the boundaries 

for the development process that will be executed in the second part. It also 

defines the product constraints for the toy that this thesis aims to create.

The placement of boundaries starts with the definition of the market. This 

thesis aims to create a toy that will be distributed across Europe and the 

United States. Part of the strategy is to sell the toy at retailers of childrenswear. 

In return for shelf space retailers are given the opportunity to participate in 

an innovative customer relationship program. Part of this program stimulates 

children after the initial purchase to influence their parents into visiting the 

retailer again.

The project will focus on the development of the toy and aspects that enable 

the retailer to acquire customer data. The presented research will not focus 

on how the retailer can translate this data to achieve shift, lift, retention, and 

profit mix, yet it does cover the aspects of the interface between customer 

and the store.

The toy that will be created is aimed at children aged 3 to 7. This toy uses the 

game design techniques and mechanics to create infinite games. The usage 

of these techniques will lead to an engaging play experience, without losing 

the possibility to use the created toy for free play. Furthermore, the toy should 

be an emulator and nurture toy, and thus engage children in play behaviors 

that develop the skill of self-control and self-awareness. In the end, these skills 

attribute to better respect and understanding of others.

The development of the toy will follow a stage-gate process, consisting of two 

stages. After each stage the product characteristics of the toy are validated to 

a specific set of product constraints before passing the gate to the next stage. 

At the first gate the characteristics of the design have to meet the conditional 

product constraints. At the second gate the characteristics of the design have 

to meet the conditional and pre-conditional product constraints. Furthermore, 

the toy has to meet general product constraints such as toy safety standards 

and manufacturing limitations. The product constraints and pre-conditional 

product constraints are discussed in the next paragraphs.
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11.2. Conditional product constraints

The following product constraints have to be met at the first gate—at the end 

of the system design phase:

Customer relationship 

As discussed in section 7.1.7. Customer loyalty, customer relationship 

management is more important than ever. Creating returning customers 

should be the foundation of every business strategy. Toy manufacturers 

barely focus on creating unique value for their distributors. The toy 

should contrast this and provide unique value for the distributors—the 

childrenswear retailers. The toy should be developed as part of an 

innovative customer relationship program.

Nurture and emulator

The toy should be able to be categorized as nurture and emulator toy. 

As discussed in section 10.2.4. Emulator toys and 10.2.5. Nurture toys, the 

toy should stimulate play behaviors that develop the skills of self-control 

and self-awareness through play. The toy should in term contribute to the 

ability to better respect and understanding of others.

Free play

Free play is generally understood to be those play experiences that 

children choose for themselves and that involve minimal adult intervention. 

As discussed in section 5.4. Free play and Game play, the term free play 

is a bit of misnomer as no play is totally free. This section concludes that 

in order to allow children to engage in free play the toy should enable 

children to be creative and imaginative. The play experience should not 

have a notable beginning and an end, and for most of the time players 

should set up their own challenges.

Engaging play

Engaging play should be created by using game design techniques and 

mechanics of infinite games. The reward should be intrinsic and answer 

to the characteristics of engaging play defined in section 5.2. Motivations 

and play. In short, this section covers that in order to create engaging play 

the toy should create opportunities for children to: chase wonder, master 

challenges, and collaborate. All this should be made possible in a context 

that has great meaning and value. Additionally, the engaging play should 

be made possible while sustaining the possibility for free play.
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Appropriate age range

As discussed in section 9.2. Right or left-brain developmental focus, at age 

of approximately 7 years old most children undergo a radical cognitive 

shift. Due to this shift children start to disassociate themselves from 

previous forms of play and toys. Due to this “push-away” phenomenon it 

is extremely difficult to appeal to children before and after the develop-

mental shift, and the toy should focus on children aged 3 to 7. Obviously 

three year old children are very different from seven year old children, yet 

the toy has to appeal to the complete age range.

Retail price

The retail price of the toy should match the occasion of shopping at 

retailers of childrenswear. Creating an advanced and thereby expressive 

toy might benefit the development of the child, but is less likely to be sold 

at retailers of childrenswear. The greatest value of loyalty programs is 

to provide retailers with the ability to identify individual customers and 

to measure and understand their individual behaviors. The value of this 

behavior data far outweighs the currency value of the toy itself. Although 

the price of the toy should match the occasions of shopping at retailers of 

childrenswear, due to the value of the behavior data the cost price of the 

toy is flexible. The toy could eventually be sold as loss leader in order to 

encourage purchase and enable the retailer to attain customer behavior 

data.

11.3. Pre-conditional product constraints

The next product constraints are the pre-conditional product constraints. 

These have to be met at the second and final gate—after the concept design 

phase:

Authenticity

As discussed in section 8.1.5. Authenticity, all consumers—including 

parents—are hungry for reality.  They are searching for more authentic 

and “real” products for their children. They are willing to pay more for toys 

that appeal more real and genuine, and are searching for toys that are 

more efficient in streamlining child development. The toy should reflect 

this authenticity.

Gender neutral

As discussed in section 7.1.1. Gender segmentation and 8.1.1. Gender 

specific toys, the industry is heavily segmented on gender. Forcing 

children into gender segmentation limits some forms of play to one 

gender and creates a smaller market. This segmentation does not 
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benefit the development of children and raises the complexity and cost 

of distribution and logistics. The toy should appeal equally to both girls 

and boys, and gender stereotypic characters, colors and wording should 

be avoided.

Batteries

As discussed in section 8.1.2. Price perception, electronic toys are 

perceived as more expensive than non-electronic toys. This perception is 

largely related to the cost of the additional batteries they consume and 

the cost of the toy itself. The toy of this thesis should reduce the negative 

perception of electronic toys by communicating and accentuating the 

positive aspects of electronic toys, and by reducing the necessity for 

additional batteries.

Understandability at point of sale

At the point of sale the toy and its packaging have to make the toy 

look really exciting while remaining acceptable to the retailers of 

childrenswear. They should illustrate the play value and benefits of the 

toy in an understandable way.

Reinvention strategy

Successful toys are able to reinvent themselves by updates that reflect 

trends and pop culture. The strategy of reinvention enables toy lines 

to extent their lifetime and maximize profit. Each year slight variations 

should stimulate 3 to 7 year old children to purchase and collect more of 

the toy created by this thesis.

Manufacturing

The toy should be created with existing materials and technology. 

Furthermore, the design of parts has to meet the criteria of the appropriate 

manufacturing technologies—e.g. injection molding, silk screen printing, 

and sewing.

Toy safety

The toy should comply with all the regional toy safety regulations. These 

regulations can be found at the website of International Council of Toy 

Industries (2011).
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Part 2
System design
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12. Customer relationship

12.1. Returning customers

As discussed in section 7.1.7. Customer relationship, businesses can boost their 

profits by almost 100% by just retaining 5% more of their customers (Reichheld 

& Markey, 2003). Although 12% - 15% of the customers are returning customers, 

this small cradle makes up for 55% - 70% of the sales (CRM trends, 2011). 

Creating returning customers should be the foundation of every business 

strategy and customer relationship management is more important than ever.

Although customer relationship programs have changed over the years, most 

businesses create customer relationship programs that focus on extrinsic 

rewards—points, money, material goods, status or praise. As mentioned 

in 5.1. Extrinsic and intrinsic rewards, the problem with extrinsic rewards is 

that they lose value over time. Consumers tend to build up tolerances and 

it takes bigger and better extrinsic rewards to get them back into the store. 

Positive psychologist call this process “hedonic adaption,” and it is one of the 

biggest hindrances in long-term customer relationship (Lyubomirsky, Sheldon, 

& Schkade, 2005; Sheldon & Lyubomirsky, 2007).

This thesis is able to develop a sustainable customer relationship program. 

This innovation takes place by focusing on intrinsic rewards—positive 

emotions, personal strengths, and social connection. Intrinsic rewards come 

from self-motivated and self-rewarding activities and form the key in long 

lasting customer relationship.

As covered in section 5.2. Motivations and play, intrinsic motivation comes 

from the opportunity to chase wonder, master challenges, work together, and 

a context that has great meaning and value. Especially this last opportunity—

meaning and value—led to a strong customer relationship program. This 

program not only enables retailers to gain returning customers, it also enables 

them to track individual customer behavior.

The ability to track individual customer behavior enables the retailer to 

gain a better understanding of the customer’s need. The better retailers 

understand their customers, the more responsive they can be to their needs. 

The childrenswear retailer can use the individual behavior data to modify their 

business and maximize profit. The toy of this thesis enables the childrenswear 

retailer to:

•	 Find out about their customers’ purchasing habits and preferences

•	 Profile individuals and groups to market effectively and increase sales

•	 Change the way they operate to improve customer service and marketing
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An important step in understanding individual customer behavior is to identify 

the customer. In general, customer relationship programs use barcode, 

magnetic strips, or RFID cards to identify their customers. Because customer 

identification cards are so common these days, they leave little room for 

excitement. The cards easily get lost or are forgotten when customers revisit 

the store. Both these issues are resolved in the customer relationship concept 

this thesis developed. 

In short, the customer relationship program makes use of toy characters that 

are part of a unique story. This story can be viewed on a digital platform and is 

accessed with a unique key that comes with the character. The story remains 

unfinished and customers can unlock story supplements by purchasing at 

the childrenswear retailer. The next section covers the customer relationship 

program in greater detail.

12.2. Customer scenario

Several toy characters are sold at a childrenswear store. Each character is 

part of a unique story. This story can be viewed on a digital platform and is 

accessed with a unique key that is attached to the character. On the initial 

login, customers are requested to fill in the name, age, sex, and hometown. 

With this data the platform customizes the content and creates a unique 

content that fits optimal to the development of the child—see figure 16.

The story remains unfinished, but provides an abstract context for the child to 

play in. Children can freely play with the toy character without ever having to 

interact with the store, yet if they want to further supplement their story they 

have to return back to the store.

Each time the children and their caregivers purchase something at the retailer 

of childrenswear, they receive a digital code. This code is printed on the 

receipt and can be used to unlock a supplement to the initial story on the 

digital platform. This enables the platform, to identify individual customers and 

track their purchasing behaviors. The data that the platform requires to create 

customized story content—name, age, sex, and hometown—can be linked with 

the purchasing behavior. The platform provides this data to the childrenswear 

chain and enables them to understand what their customers want and need, 

while maintaining both fun and engaging for the customer—see figure 16.

The scenario discussed in this section uses a digital platform to operate. The 

term digital platform is rather broad and covers a wide variety of products 

and services—television, websites, game consoles, etc. The next section 

discusses the digital platforms that are common these days and that offer 

potential opportunities for this thesis.
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Figure 16

Illustrated customer scenario
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12.3. Digital platform

In the past few years, the number of homes with an high definition television 

has grown increasingly. This suggests that the television screen remains the 

dominant platform on which to consume content. Game consoles strate-

gically use this position and are seen as secondary gateway to television 

content—66% of game consoles are connected to the Internet, creating a new 

conduit for content delivery (Nielsen, 2012). Also handheld game consoles 

are a popular platform these days. Although the television and game console 

could be potential platforms, this thesis find more resonance with use of 

mobile applications.

Mobile applications are software applications usually designed to run on 

smartphones and tablet computers. They are available through application 

distribution platforms, which are typically operated by the owner of the mobile 

custom stoRy
content
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operating system, such as the Apple App Store, Google Play, and Windows 

Phone Marketplace. Smartphones and tablet computers are relatively new 

on today’s market. These devices offer almost identical functionality, yet their 

form factor is different from one another.

In France, Germany, Italy, Spain and the UK 44% of mobile users own a 

smartphone (comScore, 2012). The numbers are similar in the U.S. where 43% 

of all mobile phone subscribers own a smartphone. In the U.S. even higher 

rates are found among potential parents—62% of the mobile users aged 25 to 

34 owns a smartphone (Nielsen, 2011).

Also tablet computers are commonly owned devices. In the United States, 7 out 

of every 10 children under the age of 12 live in a tablet-owning household. Of 

those children, 77% downloaded games on their tablet and 57% used tablets 

to access educational apps (Nielsen, 2012). Tablets essentially destroyed the 

netbook and are affecting the sales of higher-end and less-portable laptop 

sales (Slattery, 2010).

Because of the rising commonality of smartphones and tablets, this thesis 

considered the development of a mobile application for smartphones and 

tablets. These applications need to be developed for each mobile operating 

system and need to be downloaded and installed before they can be used. 

Both these aspects make mobile application platforms less suitable for this 

thesis.

In the coming post-desktop era, platforms must reach across disciplines and 

think more holistically to produce not just a single, self-sufficient user interface, 

but to deliver context-aware experiences across multiple channels. 

This flexibility can be found in the development of a device-aware website. 

These websites can be viewed from a wide variety of devices and do not 

require any software download and installation. Because these websites are 

device aware, they are able to optimize the user interface for each device—

reducing the content on small screen devices such as smartphones, enhancing 

the size of buttons on touch screen devices such as tablets, or enlarging text 

on large screen devices such as televisions, etc. 

Device-aware websites provide the demanded cross platform flexibility and 

enable the integration into other online services such as the web shop of 

the childrenswear retailer. Especially, this aspect creates a strong connection 

between the retailer of childrenswear and the concept developed by this 

thesis.
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13. Free play

As discussed in section 4.1. Values of play, play is essential for the emotional 

wellbeing and development of children. Especially free play is critical to the 

balanced development of children. Section 4.2. Free play is decreasing, adds 

that despite the benefits derived from free play, many children have less time 

for free exploratory play as they are hurried to adapt into adult roles and 

prepare for their future at earlier ages. Without a profound understanding of 

its value and the ways of encouraging free play in children, we risk depriving 

them of the very dynamic that drives their development as learners and 

creative individuals.

As discussed in section 5.4. Free play and Game play, the term free play is a 

bit of misnomer as no play is totally free. All play experiences are structured 

to a greater or lesser extent by the resources available, the people involved 

and the context. Toys that enable free play, allow children to set their own 

challenges while still providing interesting constraints. These constraints 

provide the children with room to be creative and imaginative, while offering 

challenges.

In this thesis these constraints are set by type of toy character and the 

content of the online story. Although the character design remains static after 

manufacturing, the story content is dynamic and will provide ever continuing 

inspiration for adventures and play experiences with the character. This 

creates opportunities for interesting challenges and provides the space for 

creativity and imagination.

The idea of creating a set of characters arose while analyzing nurture and 

emulator toys with various appearances. In this analysis it was noteworthy 

that the design of the character evolves as children become older. Characters 

aimed at young children are designed to be round and characters aimed at 

older children appear to be more edgy. The perfect example of such a case 

is the roundness of Mickey Mouse and the jagged and crooked design of the 

Tasmanian Devil—see figure 17.

Figure 17

Roundness to jagged and 

crooked dimension (Mickey 

Mouse and Tasmanian Devil)

roundness
(young children)

crooked and jagged
(older children)
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The shift from roundness to more edgy characters can also be found in toy 

characters. Figure 18 shows the dimension between roundness of Zhu Zhu 

Pets that were aimed at younger children (far left) and the later launched Kung 

Zhu Pets (far right) that were aimed at children aged 8 to 12. Zhu Zhu Pets are 

small toy hamster that can be set into two play modes: nurture mode, and 

adventure mode. After their first success, several other Zhu Zhu Pet characters 

were placed onto the market.

Although the Zhu Zhu Pets are very successful they leave little room for 

free play—especially when in adventure mode. To create more freedom the 

development process reverted to more traditional nurture toys such as the 

classic teddy bear or baby doll. Traditional nurture toys allow for great free 

play experiences in which the child emulates into the various roles. 

Several concepts were created, but remain far from the final design—see figure 

19. Although these concepts lack the engagement created by games, they 

capture the aspect of free play that this thesis is aiming for. The toy character 

offers nurture and emulation possibilities that are virtually endless; children 

could play to take care of their imaginary sick character, children could image 

their toy as superhero in role play with other characters, they could play as 

host in a fantasy organized tea party, etc. These ideas of context or challenges 

can even be triggered and be inspired upon the content of the story.

Obviously the appearance of the character is far from finished. The final 

appearance will heavily depend upon the content of the story and the 

preferences of children and their caregivers. More important is that the concept 

allows for flexibility. Later in this thesis the appearance of the toy character is 

defined in more detail. The next section discusses the development of the 

engagement that the toy will create.

Figure 18

Roundness to jagged and 

crooked dimension (Zhu 

Zhu Pets)



61

Figure 19

Toy character sketches
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14. Engaging play

14.1. Engaging experience

Whether a toy car that transforms into a spaceship or a character that 

transforms from one form to another, transformation has particularly powerful 

impact on 3 to 7 year old children. The child below approximately 8 years 

old does not yet have the cognitive abilities of the 8+ year old. This limits the 

ability to see and discern the beginning, middle, and end of a transformation 

process. Transformation therefore appear magical to the child and has a great 

impact of surprise.

At approximately the age of 7, the brain of the children is developed sufficient 

to understand the process of transformation—to know that X has changed to 

Y, but still remains X in reality. Children older than age 7 will remain to enjoy 

transformation, but demand more sophisticated transformations in order to be 

impressed.

Transformation might be the explanation behind the popularity of toys such as 

Bakugan and Zoobles. Both Bakugan and Zoobles consist of a wide variety of 

sphere shaped characters that roll up into a ball to travel from place to place. 

The toys “transform” by placing them on a magnet that unlocks a spring loaded 

mechanism and makes them pop open in a blink of an eye—see figure 20.  

A play session with a 4 year old girl was organized to test the theory of 

transformation. During the play session the child played with various toys that 

indeed held certain amounts of transformation. The child played with various 

toys, yet one specific toy, Lite Sprites, was most influential in development of 

the toy concept of this thesis. Lite Sprites enables children to pick up any color 

with an electronic magic wand and share this color with other play-sets and 

characters of Lite Sprite—see figure 21. The children are thrilled as they see 

their play-sets and characters “transform” color on their command.

Figure 20

Transformation toys (Zoobles and 

Bakugan)
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Figure 21

Picking up a color with Lite 

Sprites

During play the girl picked up various colors. She was thrilled by the transfor-

mation that took place, but kept on picking random colors in her surroundings. 

Although this process was very engaging for the child, the play experience 

became significantly more engaging when she was challenged to find a 

specific color in her surroundings. This turned the process from being a rather 

passive process of changing the color of play-sets and characters, to an active 

and far more engaging experience. The challenge of finding a specific color 

turned the play experience into a game.

The concept of challenging the child to find a specific color was further 

developed and combined with the initial toy character that was defined in 

section 13. Free play.

Before discussing the final design, the next section will discuss the single 

player game experience that is created with these components. The design 

of a multi player game was taken into consideration, yet observations and 

research has shown that it is difficult for 3 to 7 year old children to engage in 

cooperative play.
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14.2. Game play

In the game, the child is requested to find a specific color in the surrounding 

environment. To initiate the game the display presents a color that the child 

is requested to find. In the game any object or surface becomes part of the 

game. Once the color is found the child scans the color with the color sensor. 

The reading of the color sensor is compared with the color that the child 

was requested to find. If the reading matches the color that was requested a 

satisfying sound is played through the speaker—see figure 22.

The game is divided into different levels. In each level the children have to find 

a specific color in their surroundings. During normal levels they can find this 

color without a time limit. Every once in a while special “game-breaker” levels 

are activated—see figure 23. During these game-breaker levels exiting music 

is played and the child needs to find the requested color before the time runs 

out. The music has a notable ending that allows children to estimate the time 

that is remaining. Overtime the available time becomes shorter and shorter. 

This increases the difficulty as children exceed throughout the levels of the 

game.

The inspiration for the game-breaker round comes from the game NBA 

Street. NBA Street is a three-on-three basketball game. Asides from the basic 

structure of basketball, players try to collect trick points, which are scored 

Figure 22

Game play action

Figure 23
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Figure 24

Screenshots of the game NBA 

Street

through the use of almost every basketball game maneuver—faking out 

defenders, blocking shots, diving for the ball, and dunking—see figure 24. 

During the game each team fills a special meter through effective play. If this 

meter is filled the player is enabled to perform a “game-breaker” which is a 

spectacular score move that not only adds to the teams score, but subtracts 

an amount from the score of the opponent.

The inspiration for speeding up the game with exiting music comes from the 

game WarioWare. WarioWare is a collection of short and simple micro-games 

presented in a quick succession—see figure 25. Each of these micro-games 

lasts about three to five seconds and must be completed within this time—or 

else the player loses a life. The numerous micro-games are linked together 

randomly and the game steadily increases in speed and difficulty as the player 

progresses. This process is accompanied by music that is played faster and 

faster as the game speeds up. More complex boss-games appear frequently 

and allow the player to regain one life.

Figure 25

Screenshots of the game Wario 

Ware
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Figure 26

Child naming the color of cards

The introduction of the game-breaker and speeding up the game accompanied 

with music makes the game exciting and more engaging. The concept of using 

colors in the environment is especially interesting because it lets children 

explore their environment. It also enables the player to renew the game 

because colors are laid out differently in each room or space. 

The understandability and engagement of the single player game was tested 

during several play session with 4 to 6 year old children. The findings of these 

play session is discussed in the next section.

14.3. Verification of the game

It is important to understand that usability testing of games is different from 

research of productivity applications. The goal of usability testing in games is 

to reduce the obstacles to fun, rather than the obstacles to accomplishment 

(Jacko & Sears, 2003). At a local elementary school several play session with 

4 to 6 year old children were organized. Two days prior to the test, I played 

with the children and their toys in their classrooms. This made the children 

more comfortable during the test.

During the test the children were isolated from other children and several 

aspects of the game were verified. The tests were initiated by the introduction 

of two plush animals. Children were asked to choose their animal and basic 

play patterns were encouraged to make them feel more comfortable. During 

this process children were asked if they could name the color of several cards 

that were laid out on the floor—see figure 26.

These cards were later turned upside down and the children were asked to 

turn cards over one by one. At each card turn, me and my plush animal went 

looking for the color in the surroundings. After several cards the children were 

asked if they would like to try to find the colors with their animal, but in most 

cases the children offered to play before this question was asked. Once up 
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Figure 27

Child with the plush animal 

searching for colors

and moving the children ran around and were exited to find the color that they 

were challenged to find—see figure 27.

During the test children were explained that when the music started playing 

they needed to find the color as quickly as possible. Once the music started 

playing the game seemed more difficult; children struggled more intensely 

and were more thrilled once they found the color. If later the children were 

asked what made the game difficult, they almost always refered to the music; 

they described the game-breaker levels as more difficult and challenging.

When the music was played for more than one level in a row the effect was 

lost. However, if the music was played less frequently and triggered randomly, 

the children were more exited and the effect remained strong during the 

whole play session—see figure 28. Children asked to keep on playing; they 

continually wanted to complete just one more game-breaker level. The music 

that was used during the test is called “Star Power” (Oka, 2003). It is used in the 

game Mario Kart to indicate the player’s remaining time with special powers. 

Figure 28

Child with the plush animal 

searching for colors
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During tests with 5 to 6 year old children I asked if they could direct the plush 

animal to a given color without naming or pointing out the color directly. 

During this challenge I blinded the plush animal and showed the child a color. 

They would tell me the object in which they were going to direct the plush 

animal. Afterwards I walked around with the plush animal and asked them 

to give instructions that would let the animal find the object. The process of 

cooperative play was very difficult for the children. The children often got 

frustrated and asked to play a different game. The lack of the ability to play 

cooperative is completely normal for children of this age, yet it has significant 

impact on the development of a toy that stimulates social interaction. More 

details on the development of social engagement are discussed in the next 

paragraph.

14.4. Social engagement

As children get older a dramatic rise of interactive play occurs. This social 

development during the preschool years includes three stages: parallel play, 

social play (playing and sharing together), and cooperative play (different 

complementary roles and shared purpose). Of these stages especially social 

play was used to create social engagement.

As discussed in section 10.2.4. Emulator toys and 10.2.5. Nurture toys, the 

toy should stimulate play behaviors that develop the skills of self-control 

and self-awareness. These skills attribute to the ability to better respect and 

understand others and are best developed if children play and share together. 

This social interaction is stimulated by only enabling special features of the toy 

when two characters are combined.

The technology in the toy character enables communication with another toy 

character when the display and color sensor can see one another—see figure 

29. When this occurs the children are rewarded with music. 

Figure 29

Social interaction when two toy 

characters see one another
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When combining different kind of toy characters the music becomes different, 

yet certain musical characteristics of each toy remain distinguishable in every 

combination made. This stimulates children to play and share their toy with 

other children. This also stimulates children to revisit the store and purchase 

additional toy characters to collect or share with other children.

The aspect of unique musical characteristics that can be combined was used 

by the Sing-a-ma-jigs. Sing-a-ma-jigs are electronic singing toy characters—

see figure 30. Each character sings a different set of notes unique to their 

model. When paired together or in groups, the dolls automatically harmonize 

with each other (Townsend, 2010).

14.5. Meaning

As discussed in section 5.2. Motivations and play, every engaging play 

experience should enable children to: chase wonder, master challenges, 

and work together. So far the toy provides children with the opportunity to 

chase wonder during free play and when they try to understand the color 

transformation process. The single player game allows children to experience 

the feeling of accomplishment as they master challenges, and the social play 

aspect is reached by stimulating children to bring two characters together. 

The same section on motivation adds that these aspects should be made 

possible in a context that has great meaning and value. In television series, 

comics, and games this context is created by character design and storytelling. 

The characters and stories for children often contain a certain amount of 

heroes and villains:

Figure 30

Sing-a-ma-jigs
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In each episode of the animated television series Dora the Explorer, the main 

character Dora embarks on a rip to find something new or help someone. 

Dora has a positive view of the characters she meets, failing even to hold a 

grudge against the mischievous Swiper. The character Swiper is a sneaky fox 

in a blue mask and gloves, who continually attempts to steal items from Dora 

and her party. In the series Dora the Explorer, Dora is the hero and Swiper is 

the villain—see figure 31 for Dora and Swiper.

In the comic series The Smurfs, little blue characters called Smurfs set out on 

adventures. In the fictional world of The Smurfs, Gargamel the evil wizard is 

the sworn enemy of the Smurfs. His main goal in life is to destroy the Smurfs 

or to capture enough of them to create a potion that turn base matter into 

gold—see figure 32 for the Smurfs and Gargamel.

Also in games similar cast structures can be found. The game character 

Mario is said to be the most famous character in video game history and has 

appeared in over 200 video games since his creation. In his games Mario 

repeatedly stops the turtle-like villain Bowser. Bowser wants to kidnap Princess 

Peach, destroy Mario and take over the kingdom—see figure 33 for Mario 

and Bowser. In addition to Bowser, Mario’s world knows other villains such as 

Donkey Kong and Wario.

All these examples show great similarity. They all have characters that are 

good (heroes) and characters that are bad (villains). This perfectly matches the 

bipolar thoughts of the 3 to 7 year old. Children in this age group categorize 

characters in black or white and lack the ability to discern or appreciate 

subtleties of gray shades in between.

Figure 31

Dora and Swiper

Figure 33

Mario and Bowser

Figure 32

Gargamel and Smurfs
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Given the bipolar thoughts of the 3 to 7 year old this thesis aims to create a 

cast of heroes and villains. Each of these characters is part of a unique story. 

This story can be viewed at a digital portal and is accessed with a unique key 

that comes with the character. Each toy character has a simple and straight 

forward character—the lazy character sleep, the brainy character thinks, the 

clumsy character falls, etc.

In each story supplement the heroic characters set out on adventure to find 

an object with a given color. During their adventure they come across different 

objects, each with different colors. The villain characters make the quest more 

difficult and obstruct the heroic characters. 

All heroic characters and the villain characters can be purchased at the retailer 

of childrenswear. The diversity among each character creates flexibility towards 

gender and age. Although it might seem odd to sell the villain characters, it 

is known that dark-side characters are especially appealing to the older part 

of the 3 to 7 age segment. Characters that mock with ‘good’ behavior tend to 

fascinate these older children. For them, the character’s ‘bad’ behavior is a 

learning process to understand ‘good’ behavior (Acuff & Reiher, 1999, p. 100).

As previously discussed the toy concept creates engaging play by offering 

the opportunity to chase wonder, master challenges, and work collaboratively. 

By adding the storyline, great meaning and value are added to the concept. 

Hereby, the story adds the fourth and last element of engaging play. Because 

the content of the story shows similarities with the game play of the characters, 

the story also creates synergy between all aspects of the concept.
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15. Market & retail price

15.1. Market size

The toy of this thesis is carefully designed to better fit the development of the 

child and aims to render authenticity in its design and marketing. In order to 

maintain its credibility the toy should only be sold at real child experts. In the 

clothing industry this expertise for children is best reflected by specialized 

childrenswear chains.

As discussed in section 10.3. Product scope this thesis aims for the European 

and U.S. market. The toy character that this thesis creates will probably start on 

one of these markets and later branch out to the other. When analyzing these 

markets, the European market is far more diversified in terms of language and 

attitudes. On this market, childrenswear is distributed by department stores 

such as Marks & Spencer, Asda, and Galeria Kaufhof. In Europe also clothing 

chains such as H&M, Zara, Mango, Newlook, or Esprit distribute childrenswear. 

In the U.S. childrenswear is distributed through supermarkets such as Wal-Mart 

and Target. Also department stores such as JC Penney, Kohls, and Macy’s, 

and clothing chains such as Gap, H&M, Zara, Mango, distribute childrenswear 

on the U.S. market. In many cases all stores types mentioned above have their 

own clothing brands, but they cannot be considered childrenswear specialists.

Europe has some childrenswear specialists such as De Pareil au Meme or Petit 

Bateau, but most of the European childrenswear specialists have less than 

400 stores. This makes the European market a less suitable startup market. 

On the U.S. market each childrenswear chain has far more shops compared 

with the European childrenswear chains. Additionally, the U.S. market is far 

more homogeneous in terms of language and attitudes. Both these aspects 

make the U.S. market a better place to start.

Table 4 lists the main distributors of childrenswear in the United States. On 

this market, The childrens’ place, Gymboree, and Carter’s focus entirely on 

childrenswear and are suitable startup partners for the concept of this thesis. 

The store count of these retailers enables the production of 25000 toy 

characters annually. The children’s place tops the total count of stores with 

1062 locations in the United States (The children’s place, 2012). Gymboree 

owns 630 Gymboree stores, 140 Gymboree outlets, 120 Janie and jack stores 

and 80 Crazy 8 stores (Gymboree, 2012). Carter’s owns 316 Carter’s stores 

and 110 OshKosh B’Gosh stores (Carter’s, 2012). If 700 stores are participating, 

25000 toy characters result into 35 characters per store.

The toy character both has to be affordable and profitable. This next section 

discusses the cost factors that have a major influence on the affordability and 

profitability of the toy character.

Table 4

Main distributors of childrenswear 

in the United States.

Store #US

Gap 2551

- Old navy 1027

JC Penney 1107

Kohls 1089

The children’s place 1062

Gymboree 770

- Janie and jack 120

- Crazy 8 80

Justice 887

Macy’s 805

DSW 352

Stride rite 340

Carter’s 316

- OshKosb B’Gosh 110

J. Crew 305

H&M 233

Hollister 114
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15.2. Estimated retail price

The total amount of 25000 characters annually becomes more profitable 

when manufactured in Asian countries. In these countries many labor intense 

processes such as stitching and sewing remain profitable due to low labor 

wages. Unfortunately, these countries are also renowned for excessive 

overtime and poor working conditions. In many cases even legal minimum 

wages fail to provide enough income to maintain a family of four above the 

nationally defined poverty level. In order to support better conditions for 

workers in Asia, businesses should payout the Asia Floor Wage (Merk, 2009). 

According Merk (2009), workers should work no more than 48 hours a week 

and earn the 475 PPP$ a month (p. 8). Table 5 uses the 475 PPP$ Asia Floor 

Wage to estimate the cost of labor actions. If one labor action has a duration 

of 3,6 seconds a worker is capable to make 1000 actions a hour. This results 

in 48000 actions per worker per week and into 208000 actions per month. 

Table 5 doubles the calculated labor action cost to account for outsourcing 

the labor to a third party.

The Sri Lanka action cost is used throughout the next part of the manufacturing 

cost estimation.

As discussed in chapter 13. Engaging play the toy characters are fitted with 

electronics to enhance the game play and social experience. Both these 

elements require the same electronic components: a micro controller, color 

sensor, speaker, switch, RGB led, battery holder, and two AAA batteries. These 

components will be assembled on a custom manufactured PCB design. The 

cost of all the electronics is estimated at €3,2956 per character—see table 6. 

Action cost Bangladesh China India Indonesia Sri Lanka Thailand

Legal minimum wage* €15,20 €81,88 €62,40 €79,77 €38,86 €106,48

Wage based on AFW def* €86,41 €138,01 €113,31 €191,54 €86,35 €184,46

AFW at 475 PPP$* €98,33 €195,31 €102,61 €153,27 €96,17 €184,46

Cost of one action €0,000473 €0,000939 €0,000493 €0,000737 €0,000462 €0,000887

200% of one action cost €0,000945 €0,001877 €0,000986 €0,001473 €0,000924 €0,001773

Table 5

Calculated labor action costs

*based on Merk (2009)
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The assembled PCB will be fitted into an injection molded compartment. This 

compartment consists out of two Polypropylene parts.  The cost of the injection 

molded parts and the assembly is estimated at €0,8818 per character—see table 7.  

Workers fit the assembled compartment into custom plush character designs. 

Each plush character is manufactured from scratch and labeled with a login code 

to the website with story content. The manufacturing costs of plush characters 

and the cost of the labeling processes are estimated at €2,4177 per character—

see table 8. 

Once manufactured the characters are individually wrapped and packed in boxes. 

The 25000 toy characters fit onto 11 pallets and into a single 20 ft. container. 

The shipping costs for a 20 ft. container from Sri Lanka to the United States is 

estimated at €0,1400 per character—see table 9.

Electronics Variable Fixed Details Source

Micro controller €0,5301 - 50% of 100# price (Digitkey, 2012)

Color sensor €0,9550 - 50% of 1000# price (Farnell, 2012)

Speaker €0,1759 - 50% of 250# price (Digitkey, 2012)

Button €0,1750 - 50% of 250# price (Farnell, 2012)

RGB led €0,1500 - 50% of 500# price (Betlux, 2012)

Battery holder €0,3000 - 50% of 500# price (Farnell, 2012)

AAA battery €0,4200 - 2x 50% of 1000# price (Farnell, 2012)

Custom PCB €0,3100 €55 100% of 50000# price (Custom PCB, 2012)

PCB assembly €0,2774 - 300 actions x action cost See table 5

Total cost electronics €3,2934 €55

Electronic compartment Variable Fixed Details Source

PP injection molded shell A €0,2107 €6850 Material, mold, labor (Custom part net, 2012)

PP injection molded shell B €0,1665 €5300 Material, mold, labor (Custom part net, 2012)

Compartment assembly €0,0185 - 20 actions x action cost See table 5

Total cost compartment €0,3958 €12150

Plush character Variable Fixed Details Source

Manufacturing €2,4177 - Material, labor (Custom plush, 2012)

Printing cost unique code €0,0100 - (Print concept, 2012)

Attaching unique code €0,0092 - 10 actions x action cost See table 5

Total cost plush character €2,4177

Table 6

Electronic cost estimates

Table 7

Electronic compartment 

cost estimates

Table 8

Plush character cost estimates
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As discussed in chapter 12. Customer relationship each toy character is part of 

a unique story. This story can be viewed on a digital platform and is accessed 

with a unique key that is attached to the character. The story remains unfinished 

and new supplements can be unlock with codes received at the childrenswear 

retailer.

When the platform is developed it requires story writers to annually update the 

story content. In addition to story content, the platform requires hosting, and 

server maintenance. When the website is used for three years the total cost of 

the website is estimated at €0,4210 per character—see table 10.

The previously estimated costs sum up to €7,1561 per character. According to 

1-3-9 rule (Ullman, 2009, p. 319) this manufacturing cost leads to a retail price 

of €21,4683 per character. Although both The children’s place and Gymboree 

only offer a few simple plush characters, Carter’s offers several non-electronic 

characters for €16,58 (Carter’s, Activity Monkey, 2012) and several electronic 

characters for €27,14 (Carter’s, Musical Animals, 2012)—see figure 34. The price of 

these characters seems to correspond with the estimated retail price of the toy 

character of this thesis.

The next section evaluates if the developed system design meets with the criteria 

that were discussed in chapter 11. Product constraints.

Shipping Variable Fixed Details Source

FCL (SRL-US) - €2000 11 pallets in 20ft cont. (Maersk, 2012)

Additional shipping cost - €1500

Shipping cost €3500

Digital platform Variable Fixed Details Source

Development - €15000/3 3 years of platform use (Cowboys&Indians, 2012)

Story content €3900 - 60 hours of a writer (ZZP-Nederland, 2012)

Maintenance €1200 - 16 hour of a specialist (ZZP-Nederland, 2012)

Hosting €125 - Hosting + 8 domains (Neostrada, 2012)

Digital platform cost €5525 €5000

Table 9

Shipping cost estimates

Table 10

Digital platform cost estimates

Figure 34

Carter’s Activity Monkey,

Musical Elephant, and 

Musical Cow
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16. System design verification

16.1. Human aspects

It is important to understand that aimlessness is a central element of play. 

Children are motivated for the activity by an interest in the process, not by a 

desired lasting outcome. Research has shown that it is this that contrasts toy 

design from product development (Gielen, 2010). To counter this issue the toy 

of this thesis focuses on creating interesting possibilities for play rather than 

solving “problems”.

When children play with the toy character, they have the opportunity to chase 

wonder by discovering the color changing process. The single player game 

challenges children to find certain colors in their surroundings and offers the 

opportunity to master challenges. Sharing is stimulated by creating a unique 

experience when two toys are brought together. The ever continuing story 

adds great meaning and value to this mix. Because the story content overlaps 

with the game play, the story also creates synergy between these aspects. All 

these aspects match with the elements of an engaging play experience that 

was defined in section 5.2. Motivations and play. 

As discussed in chapter 11. Product constraints this engaging play should be 

enabled while sustaining the possibility for free play. The story content remains 

dynamic and will provide ever continuing inspiration for adventures and play 

experiences with the character. This creates opportunities for interesting 

challenges and provides the space for creativity and imagination. This aspect 

was verified during the play session discussed in section 14.3. Verification of 

the game. In between game sessions children often engaged in free play 

with the plush animals—to give an impression one child played hide and seek 

with the animals, another child ran around pretending that the animals were 

flying—see figure 35. This aspect demonstrates that children can both engage 

in free play and in game play with the same toy character.

Figure 35

Child engaging in free play
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In each story supplement the heroic characters set out on adventure to find an 

object with a given color. This quest is made more difficult by villain characters 

that obstruct the heroic characters. This story context is comparable to the 

video game de Blob. In this game an evil corporation has taken over a city and 

banned all color and fun from daily life. Players are enabled to explore and 

liberate the city by splattering buildings, landmarks, and citizens with colors—

see figure 36. Players can use various colors by picking up paint containers. 

Colors can be combined to create new colors, and each color adds a new 

sound layer to the background music. Although the game is rated E—for ages 

6 and older—its success demonstrates that a similar simplified story context is 

suitable for children aged 3 to 7.

16.2. Technologic aspects

The toy consists of several electronic components that are housed within a 

plush character. Several techniques were evaluated to place the electronic 

components within the plush character, yet only a single technique will be 

used for the continuation of this thesis. This technique places the electronic 

components in an injection molded compartment that is later joined with the 

plush character—see figure 37. This technique allows for great flexibility in 

appearance of the toy character while maintaining cost efficiency. Hereby 

various characters can be created without much investment in tooling. 

Variations in appearance are not only interesting for renewal of the concept, 

but also enable the toy characters to bridge differences in cultural preferences.

Figure 36

Screenshot of the game De Blob
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If the display and color sensor of two toy characters can see one another, 

unique music is composed. Sharing this unique experience is stimulated 

by making the character highly portable. If the design has a size between 

20x15x10cm and 28x20x15cm it can easily be taken to other play events—at 

the home of friends, family, or even school. This aspect is reflected by almost 

any successful toy and it exposes the toy to the public and provides publicity.

The toy character creates a unique (game) play experience by adding several 

electronic components. At this stage special attention was given to the ability 

to identify colors. Without this ability to identify colors the game play and social 

interaction aspect will not work. Multiple examples of color identification were 

used as verification, yet the concept of color identification is perhaps best 

illustrated by a single patent. This patent and the relation towards the toy will 

be discussed in the next section.

16.3. Legal aspects

During the game play experience, children are challenged to find a specific 

color in their surroundings. This specific color is displayed on a display, and 

children use a color sensor to upload a found color. The uploaded data is 

compared with the pre-stored color data of the color that was initially displayed 

on the display. On the basis of this determination the display and speaker 

provide feedback to the children.

Figure 37

Toy character assembly technique
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During the prior art study a fairly similar concept of color identification was 

found in the patent TW201010776(A) (Sung-Hoon, 2010). The abstract of this 

patent states the following:

“The game apparatus identifies the color or pattern of an object that has 

reached a target, determines whether the identified color or pattern is 

identical to a pre-stored color or pattern through the comparison therein 

between, and displays a shape related to an operation status or performs 

a predetermined operation on the basis of the results of the determination. 

Therefore, the present invention may provide various types of services, such 

as the displaying of game scores, the ON or OFF operation of lamps, the 

provision of bonus stages, or the provision of gifts, in accordance with the 

identified color or pattern” (Sung-Hoon, 2010).

Due to the similarities between the patent and the functionality of the toy 

character, the feasibility of identifying colors of objects with a color sensor 

is illustrated. Further investigation took place to verify if the toy character 

developed by this thesis would interfere with the existing patent.

During the prior art study more information about the patent TW201010776(A) 

was found in the international application WO2010030061(A1) (Sung-Hoon, 

2010). Although this document is written in Korean, the drawings indicate that 

this patent is part of a basketball game (p. 24). This assumption is confirmed 

by the patent’s prior art study that use “basketball” as one of the keywords to 

find related inventions (p. 26).

Further investigation revealed that the patent is only valid within the borders of 

Korea and the requested extensions to China and Japan are not yet obtained—

checked on February 1st, 2012. Translating the Korean document for more 

detailed information goes beyond the scope of this thesis. The toy character 

that this thesis creates is not basketball related and will be sold in Europe and 

the United States. On the basis of this determination, the toy character will 

not interfere with the patent TW201010776(A) and its international application 

WO2010030061(A1).

Despite the uniqueness in the market, the concept developed in this thesis 

consists of limited new technological discovers. This makes it neither 

patentable nor excludable, and vulnerable to imitation. Given the high potential 

for free riding, strategic pricing is key.

The greatest value for the retailers is to identify individual customers and to 

measure and understand their individual behaviors. This consumer behavior 

data far outweighs the (currency) value of the toy characters and the website. 

Due to the value of the behavior data the price of the characters is rather 

flexible. The toy characters could even be sold as loss leader in order to 

discourage imitation.
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16.3. Economic aspects

Each toy character is part of a unique story. This story can be viewed at a 

website and is accessed with a unique key that comes with the toy character. 

The story remains unfinished and customers can unlock supplements by 

purchasing at the childrenswear retailer. The concept of deliberately leaving 

the story unfinished shows similarities with the popular book and movie series 

Harry Potter. Similar to Harry Potter, the concept of this thesis leaves the story 

unfinished to make the readers yarn for more.

The childrenswear retailer sells both the heroic characters and the villain 

characters. Each of these characters is part of a unique story. In each story 

supplement the character sets out on adventure to find an object with a 

given color. As previously discussed in section 16.2. Technologic aspects, 

the manufacturing process enables flexibility in appearance. Overtime this 

flexibility is used to create slight theme variations—one year the toy characters 

might be based on “jungle animals” the next year they are based on “ocean 

animals” etc.—see figure 38 for “forest animals” as example.

Both the aspect of new story content and slight theme variations enable the 

concept to reinvent itself overtime. The strategy of reinvention is essential to 

stimulate children to revisit the store and purchase additional toy characters. 

This strategy of reinvention enables the concept to extent it’s lifetime and 

maximizes profit. This strategy has proven its success and is commonly used 

throughout all industries—think of the Nintendo Gameboy, Gameboy Advance 

and the Gameboy Advance SP, or the Apple iPhone 3G and iPhone 3Gs, they 

are slight variations on previous generations of products.

16.4. Experts

The aspects of the toy created by this thesis were discussed with several 

experts in the field of toy manufacturing, playful learning, and childrenswear. 

This thesis used their insights and feedback to improve the system design.

The first part of this thesis was discussed with the senior research manager 

at LEGO Learning Institute. According to him the understanding of the role 

of free play, motivation and games in this thesis is very interesting and spot 

on in relation to the future development of products and experiences. The 

importance of these elements is even coined in one of the future strategy 

reports of the toy manufacturer (LEGO Learning Institute, 2010; LEGO Learning 

Institute, 2009). Especially the aspect of translating game play into physical 

products or hybrids was considered interesting.

The toy character and story concept was discussed with a staff designer who 

works for the world’s largest toy manufacturer based on revenue—due to legal 

restriction the company name cannot be shared. The conversation confirmed 

Figure 38

Forest animal characters

(Crow as villain)
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the importance of free play and added that the toy industry was undergoing a 

major shift towards free play. Especially in the United States, more and more 

caregivers of children demand the possibility for free play. According to the 

staff designer, the concept was appropriate for children aged 3 to 7, and the 

designer estimated the retail price between €20 and €35 per character. This 

price range confirms the accuracy of the previously calculated retail price 

estimate in section 15.2. Estimated retail price.

The same staff designer was skeptical about the gender neutral aspect of 

this thesis. She advised to keep the general concept gender neutral, but 

to segment the individual characters on gender. To illustrate her point she 

referred to the successful toy Tamagotchi. Similar to Tamagotchi the overall 

concept should be gender neutral, but the individual characters should be 

segmented on gender. She added that it is not the children that need gender 

segmentation, it are their caregivers that demand it.

The toy character and story concept was also discussed with the founder 

of Jibly. As young entrepreneur in the field of playful learning experiences, 

he empathized that it was difficult to convince large investors such as The 

childrens’ place, Gymboree, and Carter’s from the start. His advice was to 

create some form of evidence-of-success on a smaller market. If the success 

could be demonstrated, it would be easier to convince the larger investors. 

Placing his advice into perspective, the concept of this thesis could create 

its evidence-of-success with a small childrenswear chain. To maintain cost 

efficiency on this small market toy characters could be purchased and the 

digital platform could be reduced to the bare essentials.

The concept of this thesis was discussed with the several childrenswear 

chains: American outfitters, Filou & Friends, Pitit Bateau, and the FNG Group—

owner of CMS, Van Hassels, and Fred&Ginger. All these childrenswear 

retailers were very enthusiastic about the innovative approach of this concept. 

They reported to use sales data in their design process and some of them 

used customer relationship programs to create returning customers and track 

individual customer data. They understood the potential of the data provided 

by the concept of this thesis—particularly on large scale they named store 

coverage mapping, customer segmentation, better timing based on historic 

trends, as valuable benefits.

The childrenswear chains also reported that in order to make this work, 

the design of the characters and the website should fit to their company’s 

philosophy and image. This is an important aspect and will be covered in the 

next part of this thesis.
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Part 3
Concept design
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17. Brand perception

17.1. Authenticity

There is growing evidence that consumers in developed economies have 

become more interested in quality of life (doing) than material wealth (having). 

In their book The experience economy, Gilmore and Pine (1999) labeled 

this phenomenon as the experience economy. In the experience economy, 

businesses focus on providing customers not just with products or services, 

but with satisfying and memorable experiences.

These days goods and services are no longer enough; what consumers want 

today is experiences—memorable events that engage them in an inherent 

personal way. As paid-for experiences proliferate, people now decide where 

and when to spend their money and time as much, if not more, than they 

deliberate on what and how to buy. As discussed in section 8.1.5. Authen-

ticity, in a world increasingly filled with deliberately and sensationally staged 

experiences—an increasingly unreal world—consumers choose to buy or not 

to buy on how real they perceive offerings to be.

In their latest book Authenticity, Gilmore and Pine (2007) discuss the demand 

and perception of authenticity. They recognize that all authenticity is fake, 

staged, and rendered. They explain that there is no such thing as inauthentic 

experience. Experiences happen inside of us; they are our internal reaction 

to the events unfolding around us. How we perceive a product, service or 

experience depends on who we are, and what we accept as authentic.

An illustration of such case was overheard while visiting a local toy store that is 

known for its exclusive selection of traditional toys. In the store a little girl asked 

her mother where she could find the plush Pokemon characters—see figure 39.  

The mother replied that this shop didn’t sell anything “commercial” such as 

Pokemon. The mother experienced the toys in the store as more authentic, 

while in fact each toy in the store was just as fake, staged, and rendered, or as 

she puts it “commercial” as any other. The mother accepted the fake, staged, 

and rendered authenticity as real and therefore added value.

Figure 39

Plush Pokemon characters
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The capability to render the unreal as real is the dynamic that characterizes 

reality in business and commerce. When analyzing how something fake, 

staged and rendered becomes accepted as authentic, it comes down to five 

genres of authenticity (Gilmore & Pine, 2007, p. 49):

•	 Natural authenticity—things in their natural state, remaining untouched 

by human hands; not artificial or synthetic (handmade soap of natural 

ingredients, using little packaging and exposing the soap so one can see 

the bar reflects natural authenticity).

•	 Original authenticity—things that possess originality in design, the first of 

its kind, no copy or imitation (the Dyson vacuum cleaner was the first of its 

kind and demonstrates original authenticity).

•	 Exceptional authenticity—things done exceptionally well, executed 

individually and extraordinarily, not disingenuously preformed (the 

customer care of the Hilton hotel is perceived as extraordinary and 

reflects exceptional authenticity).

•	 Referential authenticity—things that refer to some other context, drawing 

inspiration from history, tapping into our shared memories (drinking beer 

in England or the Chinese tea ceremony are iconic experiences that 

share referential authenticity).

•	 Influential authenticity—things that exert influence on other entities, 

calling to a higher goal and providing foretaste of a better way (things 

connected to a greater cause such as sustainability, and space travel 

reflect influential authenticity).

Over the years many businesses have successfully rendered authenticity by 

creating economic offerings that reflect a single or more of the 5 genres of 

authenticity. Within the field of plush characters the perception of authenticity 

is rendered by only 3 of the 5 genres of authenticity; natural authenticity, 

original authenticity, an influential authenticity.

Toy manufactures use raw materials as underlying force in rendering natural 

authenticity. They stress materiality and use diverse kinds of materials and 

patterns instead of finishing the characters in one color and material—see 

figure 40. Some elements are even left naked, and finishing is raw and bare 

to let the toys seem more authentic—see figure 41. These toy manufacturers 

often use more natural materials instead of plastics. The characters are made 

of alpaca, felt, mohair, and woven plush. Stuffing is made of wood shavings or 

wool, and eyes are made of wood or glass.
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Figure 40

Natural authenticity through 

diverse kinds of materials and 

patterns

Figure 41

Natural authenticity through 

finishing raw and bare
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Toy manufactures render original authenticity by celebrating anniversaries. 

The celebration of the 100th anniversary of the original Teddy bear by Steiff in 

2002 illustrates such a case—see figure 42. Also toys such as Be@rbrick that 

are sold in limited editions or at exclusive shops or locations render original 

authenticity—see figure 43.

Besides natural and original authenticity toy manufactures create influential 

authenticity by appealing to a personal or collective aspiration. They promote 

a greater social cause that passionately promotes them and infuses a 

meaningful purpose in their offer. Fair trade or the use of sustainable materials 

is often communicated to create influential authenticity—see figure 44.

This thesis aims to render authenticity in the same 3 genres of authenticity. It will 

render natural authenticity by using natural materials and leaving some parts 

of the character finishing raw and flawed. Original authenticity is rendered by 

the innovative concept of not only offering a character, but also providing story 

content. The influential authenticity is created by communicating the benefits 

of free play in child development—reflecting both a valuable meaning and a 

foretaste of a better way.

Figure 42

Limited edition Steiff Teddy 

bear with certificate

Figure 44

Plush characters that support 

sustainability and fairtrade

Figure 43

Collection of Be@rbrick 

characters
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In order to maintain the credibility of the rendered authenticity, the toy needs to 

match the authenticity provided by the childrenswear retailers. To illustrate the 

importance of matching authenticity between business and product think of 

Starbucks coffee. Perhaps no other company in the world has more earnestly 

and steadfastly rendered authenticity than Starbucks. If other enterprises such 

as McDonalds, or Burgerking would sell the exact same coffee, the coffee 

would not be perceived the same.

Matching authenticity between product and business is important to maintain 

the perception of authenticity. How this is achieved is covered in the next 

section.

17.2. Corporate image

As discussed in section 15.1. Market size, especially The childrens’ place, 

Gymboree, and Carter’s are suitable startup partners for the concept of 

this thesis. They are specialty retailers that design, manufacture and retail 

unique, high-quality clothing and accessories for children. Their development 

departments analyze market trends and design concepts from sketches to 

final products in both knits and wovens, and all clothing categories, including 

tops, bottoms, dresses, swim, outerwear, sweaters and denim for children.

Despite their design and development capabilities, these retailers lack the 

ability to develop injection molded parts, electronic circuit boards, story 

content, and digital platforms—all crucial items of the concept created by this 

thesis. This thesis aims to provide these crucial components and strives to 

deliver a development platform that enables the childrenswear retailers to 

use their design capabilities to develop toy characters that match both their 

corporate image and their business authenticity.

The development of plush toy characters requires the construction of 2 

dimensional patterns. Despite the experience in 2 dimensional clothing pattern 

design, the development departments of the childrenswear retailers might fail 

to appropriately design these 2 dimensional patterns for toy characters.

To overcome this problem the childrenswear retailers could use a design 

platform similar to the creature editor in the game Spore. This creature editor 

enables the player to develop unique creatures by modifying the length and 

shape of the spine. Once the spine is created, the player can add parts such 

as legs, arms, feet, hands, noses, eyes, mouths, and decorative elements—see 

figure 45.
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The success of such editors can be demonstrated by the interactive design 

system for plush toys that was developed by Mori and Igarashi (2007). Their 

editor uses a sketch interface for 3 dimensional modeling and provides various 

editing operations tailored for plush toy design. The editor automatically 

constructs the 2 dimensional cloth patterns that match the user input—see 

figure 46. Their research successfully demonstrates that non-professional 

users could design plush toys with the help of their editor.

With the help of similar design platforms the development departments of 

the childrenswear retailer could create their own character designs. Although 

the concept of this thesis allows great flexibility in character design, there 

are several gender neutral guidelines that should be kept in mind. These 

guidelines will be covered in the next section.

17.3. Gender neutral guidelines

As discussed in section 7.1.1. Gender segmentation and 8.1.1. Gender specific 

toys, the toy industry is heavily segmented on gender. Forcing children into 

gender segmentation limits some forms of play to one gender and creates 

a smaller market. This segmentation does not benefit the development of 

children and should be avoided. While gender stereotypic characters, colors 

and wording should be avoided, section 16.4. Experts adds that individual 

characters should be segmented on gender while maintaining an overall 

gender neutral concept.

Figure 45

Creature editor in the 

game Spore

Figure 46

Plushie creator 

(Mori & Igarashi, 2007)
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The overall concept of this thesis is already gender neutral and the presented 

research aims to only slightly segment the individual characters based 

on gender. An important guideline in creating slight gender segmented 

characters is the choice for animal characters over human characters. In 

contrast to human characters that are perceived as either male or female, 

animal characters are relatively asexual. Children also prefer characters that 

match their age. Children are quick to identify how old a human character is, 

but are less concerned with animal ages therefore animal characters could 

bridge a wider age range.

Another aspect to note is the very intimate and loving relationship children can 

have with animals. Children easily enjoy both giving animals love and receiving 

love from them. This “nurture” and “nurtured by” relationship is very strong 

especially before the age of 7—and the “push-away” phenomenon covered in 

section 9.2. Right or left-brain developmental focus. Beyond the age of 7 this 

relationship is less outspoken and other creatures such as monsters form a 

gender neutral character solution (Acuff & Reiher, 1999, p. 174).

Due to the gender neutral characteristics and nurture aspects of animals, the 

characters developed for the concept of this thesis should be animals. To 

illustrate a character that fulfils these criteria think of Winnie the Pooh or Road 

Runner—see figure 47. Both these characters are relatively gender neutral, yet 

they answer to different needs/segments of the market.

Figure 47

Winnie the Pooh and 

Road Runner
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18. Engineering

18.1. Batteries

As discussed in section 8.1.2. Price perception, electronic toys are perceived 

as more expensive than non-electronic toys. This perception is largely related 

to the cost of the additional batteries they consume and the cost of the toy 

itself. This thesis creates an electronic toy and in order to reduce the negative 

perception of additional batteries the use of a rechargeable power source 

was considered.

Rechargable batteries use several different combinations of chemicals, 

including: lead–acid, nickel cadmium (NiCd), nickel metal hydride (NiMH), 

lithium ion (Li-ion), and lithium ion polymer (Li-ion polymer). Rechargeable 

batteries have higher initial cost, but can be recharged very cheaply and used 

many times.

The energy used to charge rechargeable batteries usually comes from a 

battery charger. These can either be incorporated into the electronic circuitry 

of the toy or sold with the toy as separate units. Despite the cost advantage 

of rechargeable batteries on the long term, the additional costs for both the 

rechargeable battery and the charger raise the retail price. The added value 

of rechargeable batteries on the long term might not be evaluated with the 

higher retail price.  This might lose some potential buyers at point of purchase.

With exception of the latest nickel metal hydride batteries, all rechargeable 

batteries have to be charged before their first use. This might cause some 

frustration as consumers firstly have to charge their new purchase before they 

can use it. This process can take up to 14 hours or more with the typical less 

advanced charger. More advance chargers typically charge batteries in 2 to 5 

hours. These charges have multiple ways of detecting when a cell reaches full 

charge and are generally far more expensive.

The recharging process is different from battery to battery type. Nickel cadmium 

batteries for example have to be fully discharged occasionally. They gradually 

lose their maximum energy capacity if they are repeatedly recharged after 

being only partially discharged (Linden & Reddy, 2002). Lithium-ion batteries 

demand quite the opposite of this. They have to be frequently charged to 

last longer and fully discharging them degrades the battery capacity (Battery 

university, 2010). These battery types often get switched with one another and 

make the use of rechargeable batteries very complex.

In contrast to the use of rechargeable batteries, the use of unchargeable 

batteries is far less complex. Their electrochemical reaction is not reversible 

and they simply need to be replaced once their energy is depleted. They are 

cheaper than their rechargeable counterparts and don’t require a charger to 

be built-in or sold separately with the toy. Additionally, unchargeable batteries 
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are fully charged at point of purchase. This enables to use the toy straight 

after purchase and make “unchargable” batteries the battery of choice. The 

presented research analysed several toys with power requirements similar 

to the toy character of this thesis. Most of these toys used 2 AAA batteries to 

power their circuitry. The presented research will copy this setup and will use 

2 AAA batteries to power the circuitry inside the plush character.

An important aspect of battery interaction occurs when the energy of battery 

is almost depleted. In general, most electronic toys do not provide appropriate 

feedback about the battery status towards the user. Once the battery is 

depleted these toys simply die and seem to be broken while in fact only the 

battery needs to be replaced. This thesis aims to provide appropriate feedback 

about the battery status towards its user. It enables the toy to indicate when 

the battery needs to be replaced prior to running out of power.

This feedback could be achieved in various ways—by blinking the light, or 

sounding “replace battery” through the speaker for example—but since this 

thesis creates a toy character it found a more appropriate form of feedback. 

When the toy is initiated, it will let the toy character sound a coughing sound 

through the speaker and soften its emitted light to indicate that the battery 

needs to be replaced.

 

18.2. Sensing colors

With the help of a color sensor and a color display the toy character creates an 

engaging play experience. Before heading over to the use of the color sensor 

it is important to understand how colors work.

Color is the visual perceptual property corresponding to the categories called 

red, green, blue, and others. Color derives from the spectrum of wavelengths 

interacting with spectral sensitivities of the light receptors in the eye. Colors 

are characterized by the wavelengths (or frequency) and the intensity of 

light they reflect. When this wavelength falls within a specific range it can be 

categorized as a specific color (Bohren, 2006)—see table 11.

If two different wavelengths are combined the total wavelength—and thus 

color—changes. If for example the wavelength of red is mixed with the 

wavelength of green the resulting wavelength becomes yellow. When strate-

Color Wavelength interval Frequency interval

Red 700 - 635 nm 430 - 480 THz

Orange 635 - 590 nm 480 - 510 THz

Yellow 590 - 560 nm 510 - 540 THz

Green 560 - 490 nm 540 - 610 THz

Blue 490 - 450 nm 610 - 670 THz

Violet 450 - 400 nm 670 - 750 THz

Table 11

Visible spectrum divided by color 

names (Bohren, 2006, p. 214)
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gically mixing light emitted from different wavelength sources, it is possible 

to create all colors of the visual spectrum. The typical setup of wavelength 

sources is red, green, and blue—see figure 48.

A simple color sensor combines the setup of red, green, and blue light sources 

in combination with a light dependent resistor. This resistor measures the light 

intensity reflected by an object—and increases or decreases resistance based 

on light intensity. The color sensor sequentially illuminates an object with red, 

green, and blue light while keeping track of the light intensity reflected by the 

object. Since each colored object reflects only a certain wavelength the color 

of an object can be determined. Although modern color sensors might use 

other techniques to estimate the color of an object, the primary principles of 

identifying reflected wavelengths remain the same.

Perhaps the process of color identification is best clarified with the following 

example. Red objects only reflect red light and no green or blue light. Green 

objects only reflect green light and no red or blue light. Between red and 

green lies yellow—see figure 48. Yellow objects only partly reflect red and 

green light, while reflecting no blue light.

The reading of a color sensor becomes less accurate if objects are far away 

or at an angle, and if ambient light strikes the sensor. To accommodate the 

accuracy of the reading, the color sensor must be enclosed in a space were 

no ambient light can enter and plenty of reflected light will hit the sensor. 

This is almost always mere millimeters away of the sensor and parallel to the 

surface of the object.

To pick the most suitable location for the color sensor, various body parts of 

the character were analyzed. Both with humans and animals the most common 

place for sensory organs is the face. Naturally eyes have become the color 

sensory organ, yet despite the natural link most animal have 2 eyes. Eyes are 

also located deeper in the scull and are small in size. This makes the use of 

eyes as color sensor location less suitable for the toy.

When analyzing alternative locations for the color sensor, the toy character 

could also pretend to taste colors by licking them with its tong, or to sniff 

colors through its nose. The tong and mouth of every animal is different while 

the nose remains largely the same. The nose naturally indicates a direction by 

pointing forward and was selected as more appropriate for the toy character 

of this thesis.

18.3. Detailed design

Each toy character consists out of 2 modules that are installed in a plush 

character—see figure 49. An overview of the components and the assembly 

structure of each module is shown in figure 50. All the components and the 

manufacturing technique and material of all custom parts is listed in table 12.

Figure 48

Color wheel (Hue and saturation)
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Figure 50

Exploded view of the light  

module (left) and sensor module 

(right)

Item Name Qty Details

1 Shell light module 1 Injection molded Polypropylene

2 Square nut 1 DIN 557 - M4 x 10

3 Double battery contact 1 OEM product - AAA double

4 Single battery contact L 1 OEM product - AAA single L

5 Single battery contact R 1 OEM product - AAA single R

6 Electronic circuitry 1

7 Square socket screw 1 DIN 7981 - DPT 2.2 x 6

8 AAA battery 2 IEC LR03

9 Window light module 1 Injection molded Polyethylene

10 Square socket bolt 1 DIN 7500 C - M4

11 Base sensor module 1 Injection molded Polypropylene

12 Press pad 1 Compression molded Silicone rubber

13 Bezel sensor module 1 Injection molded Acrylonitrile butadiene styrene

1

2

3

4

5

6

7

8

9

10

11

12

13

Figure 49

Sensor module (top) and  

light module (bottom) in a plush 

character

Table 12

Bill of materials of sensor module 

and light module
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Workers start the assembly of the Light module by pressing the Square nut 

into a pocket of the Shell light module. This shell also contains three pockets 

for battery contacts in which workers install the Double battery contact, Single 

battery contact L, and Single battery contact R—see figure 51.

With the Square nut and battery contacts installed workers install the Electronic 

circuitry. This circuitry consists of three parts and is pre-assembled before 

installment. An important step in installing the Electronic circuitry is to run the 

Sensor PCB through a hole in the Shell light module. When laced through, 

workers lock the Speaker into place by pressing it down against snap hooks—

see figure 52.

Figure 51

Installing the square nut and

battery contacts

Figure 52

Running the sensor PCB through 

and installing the speaker
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The Main PCB is hooked into a pocket in the Shell light module and is pivoted 

into place. By pressing down on the Single battery contact L and Single 

battery contact R, the Main PCB will later connect the electronic circuit to the 

set of AAA batteries—see figure 53.

Workers lock the Main PCB down by screwing the Square socket screw into 

the Shell light module. They install 2 AAA batteries according to the embossed 

battery direction in the Shell light module. The flexible arms along the side 

of each battery hold the batteries into place and prevent them from moving 

during rough play—see figure 54.

Figure 53

Pivoting the main PCB into place

Figure 54

Securing the main PCB and 

installing AAA batteries
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With all components into place workers close the Light module by screwing 

the Windows light module onto the Shell light module and twisting it 270 

degrees. The design of the tread limits the rotation and properly aligns the 

Square nut with the hole in the Window light module. Once lined up workers 

secure the Light module with the Square socket screw—see figure 55. This 

step is required to comply with toy safety standards—Toy safety standards 

state that battery compartments should be secured with at least one screw 

(Smith C. , 2011, p. 8).

The assembly of the Light module is now complete and workers start to 

assemble the Sensor module by running the Sensor PCB through the Base 

sensor module. Once laced through, workers secure the Sensor PCB by 

pressing it down against snap hooks—see figure 56.

Figure 55

Closing the light module

Figure 56

Installing the sensor PCB and 

press pad
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Workers place the Press pad over the Sensor PCB—see figure 56—and close 

the light module by pressing the Bezel sensor module down until it snaps into 

the Base sensor module—see figure 57.

The color sensor in the Sensor module is activated by pressing the Press pad 

against objects or surfaces. Due to this activity the Press pad undergoes heavy 

wear. While many wear resistant materials were considered, compression 

molded Silicone offered the best properties for the Press pad.

Compression molded Silicone not only offeres wear resistance, but it also 

enables tactile feedback by using a technology commonly found in button 

pads for television remotes—see figure 58. This technology creates angled 

webbing around the center of the Press pad. On depression of the webbing 

uniformly deforms to produce a tactile response. When pressure is removed 

the webbing returns to its neutral position with positive feedback—see figure 

59. In order to make an electronic switch a carbon pill is placed on the base 

of the Press pad. On depression the carbon pill connects 2 contacts on the 

Sensor PCB and acts as a switch.

Figure 57

Closing the sensor module

Figure 58

Silicone keypads

Figure 59

The press pad and the 

sensor PCB
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Once assembled the modules are installed into the plush character. Workers 

feed a cable tie through a previously hemmed edge of the fabric. They place 

each module inside the plush character and tighten the cable tie when the 

hemmed edge falls into place—see figure 60. Workers then snip off the 

remainder of the cable tie and work the fabric to close the small hole left 

behind.

The use of hemmed fabric and cable ties to secure plastic parts into plush 

characters is a standard in the toy industry. The method is used because it is 

fast and secures plastic parts without disturbance of the characters skin—see 

figure 61.

Figure 60

Both modules installed with the 

use of a cable tie and hemmed 

fabric

Figure 61

Plush characters that use 

hemmed fabric and a cable tie 

to secure plastic parts
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After a certain time the batteries inside the toy character will run out of 

power. Prior to running completely out of power the toy character will sound 

a coughing sound through the speaker and soften its emitted light when it is 

activated to indicate that the battery needs to be replaced.

To replace the battery users will have to unscrew the Square socket bolt that 

prevents young children from opening the battery compartment. With the 

screw removed users remove the Window light module by unscrewing it from 

the Shell light module—see figure 62. When the batteries inside the Shell light 

module are replaced users reinstall the Window light module and tighten the 

Square socket screw to close the Light module.

While batteries only need to be replaced once in a while, the design of the 

light module uses a Square nut and a Square socket bolt to prevent the tread 

from wearing out.

Figure 62

Battery replacement while 

installed in plush character
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19. Prototyping

19.1. Building the prototype

An essential step in the verification of the plush character of this thesis is 

to build a working prototype. This prototype was built to demonstrate the 

functionality of the color sensor and to verify the game play with children. 

To make the process of building an electronic prototype less complicated 

this thesis used an Arduino microcontroller. This microcontroller forms the 

brain of the character and controls all other electronics that were used in the 

prototype. Beyond a button in the sensor module, the prototype uses a color 

sensor to read the color values of objects, it uses an RGB led to display the 

colors, and an audio player to play audio feedback.

The electronic circuitry between these components was built and programmed 

on a breadboard—see figure 63. When programming was complete all the 

components were soldered onto a prototype PCB—see figure 64.

Figure 64

Soldering the circuitry for 

the prototype

Figure 63

The prototype assembled on

an electronic breadboard
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Figure 65

The working electronics installed 

in the plush character

Figure 67

The color sensor is activated by 

compression of the nose

Figure 66

The prototype scanning

green object

While creating a plush character from scratch was considered, it was chosen 

to use an existing plush character—see figure 65, 66 and 67. Creating the 

character from scratch would consume a large amount of time and has little 

influence on the functionality and the game play aspects of the prototype.

The actual program of the prototype is written in an abstract wiring-based 

language of syntaxes and libraries. Covering the program in this language 

would be very confusing, so instead the basic structure behind the program is 

discussed briefly on the next page.
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When the toy is initiated the program selects a random number between 1 

and 7. Each of the randomly generated numbers represents a color (1=red, 

2=orange, 3=yellow, 4=green, 5=blue, 6=purple, 7=pink). Once the number is 

generated the RGB led in the light module renders the color corresponding 

to the number.

At this point the child sets out to find the color represented on the display and 

presses the sensor module against an object to read its color value.

Once pressed against an object, the button in the sensor module activates 

the color sensor. At this point the color sensor sequentially shines red, green, 

blue, and white light onto the object to read the color values of the surface. 

This all takes place in a fraction of a second and produces 4 reflection values 

that are returned to the microcontroller—see table 13a.

To compare the values of the sensor reading with the stored color values the 

program compensates the sensor reading for differences in brightness with a 

compensation factor. This factor is calculated by dividing the white reflection 

value of the stored color data by the white reflection value of the sensor 

reading—see table 13b. This factor is then multiplied with the red, green, and 

blue reflection values of the sensor reading—see table 13c.

The sensor reading is now compensated for differences in brightness and 

the hue differences between the stored color data and the sensor reading 

can now be calculated—see table 13d. If this difference falls outside a certain 

threshold the color is rejected and a negative sound is played. When it falls 

within the threshold the color is accepted as a match, the program continues 

and plays a positive sound. At this point the program cycles back to the 

beginning and starts all over again.

To initiate the game breaker level discussed in section 14.2. Game play, the 

program creates a random number between 1 and 6 every time the program 

loops. If the random number matches 1, 2, 3, 4, or 5, the program continues 

normally. If the number is 6, music starts playing and a timer starts counting. 

The toy now is in game breaker mode and the child has to find the next given 

color in a certain period of time.

 

Table 13

The process of comparing colors 

illustrated

Stored values Sensor reading Relative sensor Difference

R = 176 R = 203              x 0,86 R = 175 ΔR = 1

G = 103 G = 118              x 0,86 G = 102 ΔG = 1

B = 66 B = 75              x 0,86 B = 64 ΔB = 1

W = 83 W = 96 83 / 96 = 0,86

a c

d

b
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19.2. Testing the prototype

The prototype was tested with 4 to 6 year old children. This test was organized 

at a local elementary school and had a similar setup to the play sessions 

discussed in section 14.3. Verification of the game. Prior to the test, there 

was played with the children and their toys in their classroom. This made the 

children more comfortable during the test. 

During the test several aspects of the game play were verified. The test was 

initiated by an introduction to the prototype. During the introduction the game 

play was briefly explained and children were asked to play.

While the children were playing, observation revealed that children were able 

to correctly read the color of the display. The display was bright and performed 

well in the classroom environment. The 6 AA batteries that were used to reach 

the Arduino operating voltage made the prototype relatively heavy. While only 

2 AAA batteries will be installed into the actual plush character of this thesis, 

it should be noted that the grip could be improved by making the character 

slightly smaller. Children quickly understood the process of sniffing colors and 

were natural with pressing the nose against an object to read their color—see 

figure 68.

Figure 68

Child playing with the prototype



106

Searching for the given color was experienced as challenging and fun. During 

the test the game breaker round was randomly triggered by the prototype. 

As proven in the previous play sessions discussed in section 14.3. Verification 

of the game, the music made the game significantly more difficult; children 

struggled more intensely and were more thrilled once they found the color. 

Once again when asked what made the game fun and challenging, they 

referred to the music and described the game-breaker level as more difficult 

and challenging.

During the test the prototype was programmed to provide audio feedback 

based on the progression in the game. If children scanned an object that 

didn’t correspond to the given color the prototype played a short negative non 

organic sound (blip). If the color of the scanned object matched to requested 

color the character played a cheering sound (yah!).

Both the negative and cheering sound come from the game character Kirby 

in the game Super Smah Bros Brawl. To make the feedback more dynamic a 

wide variety of cheering sounds was used.

The music that was used for the game-breaker level was derived from 

background music in the training level the game Kirby 64: The crystal shards. 

This music has a melody that is easily memorized and enabled the children to 

estimate the time remaining in the game breaker level.

While the game evolved children became better at the game. In contrast to the 

results of the previous play session discussed in section 14.3. Verification of 

the game, the children this time operated as a team. They searched together 

and when asked they were able to explain how to play the game to other 

children—see figure 69.

Figure 69

Two children playing the game 

together
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When children played together they started to experiment with the color 

sensor and soon discovered that it could be used on virtually everything. 

Once they found an object that featured many colors the game challenge 

became less fun. To make the game fun again, they changed rules to make 

it more challenging. The girls in figure 70 for example found that colorful 

clothing would make the game challenge less interesting. They changed the 

rules and decided that they couldn’t use clothing as input anymore. After a 

while, they even asked to go in another room where the colors would be laid 

out differently and the game would renew itself.

This aspect reveals that while the game components remain static, the rules of 

the game are dynamic and are altered by the children. As discussed section 

5.4. Free play and Game play and 5.6. Toys and games, free play overlaps with 

game play when players set their own challenges. The discussed example of 

the girls altering the rules and requesting to change the room to create new 

challenge perfectly illustrates such a case. The prototype hereby truly verified 

the game play and free play aspect of the toy character of this thesis.

Figure 70

Two children usering their 

colorful clothing as input
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20. Product presentation

The increasing number of gamers is the trend that defined the starting point of 

this thesis. The great attraction to games comes from the emotions that they 

provoke. These emotions are occasionally experienced in the real world, but 

games provide them almost continually. This causes games to fulfill genuine 

human needs that the real world is unable to satisfy.

Looking towards the future, it appears that the mechanisms behind games have 

a significant potential as design tool to design for engaging experiences. The 

product developed anticipates on this future and uses game play mechanics 

to create an engaging product-service combination aimed at children.

Play is essential for the emotional wellbeing and mental health of children. 

More specifically, free play is critical to the balanced development of children. 

Despite the benefits derived from free play, children are losing the opportunity 

for free play as they are hurried to adapt into adult roles and prepare for their 

future at earlier ages. Without free play, we risk depriving children of the very 

dynamic that drives their development as learners and creative individuals. 

The product developed therefore anticipates to the importance and decline 

of free play. It offers an engaging experience through the use of certain game 

play mechanics, while making sure the possibility for free play is sustained.

The described engaging play experience results in an electronic plush 

character for children aged 3 to 7—see figure 71. The character satisfies 

the need of children to take care, love, and help grow someone. This play 

behavior enables children to empathize with others, and develops the skills 

of self-control and self-awareness. These skills are important to better respect 

and understand others, and are increasingly important in today’s society.

Figure 71

Child with the electronic 

plush character
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Instead of competing head-to-head with other toy products, the product 

uses a value innovation approach to create uncontested market space. This 

results in a business model that exclusively distributes the character through 

a childrenswear chain.

Each character is part of a unique storyline. This story can be viewed on a digital 

platform and is accessed with a unique key that is attached to the character—

see figure 72. On the initial login the platform requests the customers to fill in 

the name, age, sex, and hometown. With this data the platform customizes the 

story content and creates a unique story that is personalized and fits optimal 

to the development of the child—see top cycle in figure 73.

The story on the digital platform remains unfinished and customers can 

unlock supplements by purchasing items at the childrenswear chain. On the 

receipt customers will find an unlock code that provides access to a new 

story supplement—see bottom cycle figure 73. When customers unlock a 

story supplement the platform is able to identify individual customers and link 

purchasing behaviors to age, sex and geographical location—see cloud figure 

73.

While maintaining both fun and engaging for the consumer, the platform 

enables the chain owner to better understand its customers and to optimize 

its business strategy accordingly. The chain could, for example, use the data 

to profile users into groups and segments based on age, sex geographical 

location or purchasing behavior. This would enable the chain to develop and 

time the launch of new products strategically. The data would enable the chain 

to measure the performance and effectiveness of its marketing and to optimize 

the design of future marketing campaigns. It could provide insight to plan new 

store locations according to the geographical spread of customers, or to plan 

the offered items in individual stores based on geographical demands.

Figure 72

Child viewing the story 

on a digital platform
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Figure 73

Illustrated customer scenario

login
cReate account

get fiRst stoRy

customeR data

statistics

UndeRstanding
CustomeR

get stoRy supplement

PuRchase

puRchase

login unlocK 
                  supplement

custom stoRy
content

While today’s motivation models generally focus on extrinsic rewards, the 

presented motivation model uses intrinsic rewards. Overtime extrinsic models 

suffer from hedonic adaption; motivation demands bigger and better rewards. 

This unsustainability is not found in intrinsic models. In intrinsic models the 

enjoyment of being fully engaged is enough.

Each story supplement that the customers collect is part of a main storyline 

in which the plush character is on an ever continuing quest to find objects 

with a given color. The story could, for example, be about a birthday party. In 

this story one of the characters wants to celebrate its birthday, but the villain 

character has stolen the birthday garland. Without the birthday garland there 

is no party and characters come up with the idea of creating their own birthday 

garland. To make the garland the character and the child set out on adventure 

to find the colors for the garland.
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If the purchased character was a cow and the child is named Jane, part of the 

adventure might contain the following:

Jane and the cow walked and walked from morning until afternoon, 

but until now they didn’t find anything blue. The cow was getting tired 

and was very thirsty… When they continued walking they came to a 

river. The cow lowered its head and lapped up some water with its 

tongue.

When the cow lifted its head, it saw two sheep in the distance. Jane 

and the cow walked over to the sheep and noticed that one of the 

sheep was very small and had a very soft voice; “baa.”  The other 

sheep was very big. This sheep had a very loud voice; “BAAAAA!!!”

Jane asked both sheep if they had something blue. The little sheep 

replied with is very soft voice: “I have something blue and pointed 

to the big sheep”. The big sheep looked surprised, but as the little 

sheep reached deep into the wool of the big sheep, it pulled out a 

blue knit cap. The knit cap was too big for the little sheep, and too 

small for the big sheep, so the little sheep offered it to Jane and the 

cow.

Once the character and the child have found the colors, they are able to 

create the birthday garland. At the end the story the villain character regrets 

to steal the birthday garland, and despite its bad behavior the villain is also 

invited to the party. 

The story content provides ever continuing inspiration for play experiences 

with the character. The illustrated story about the birthday party, for example, 

inspires children to organize a fantasy birthday party, or to create a birthday 

garland for one of their friends. The story hereby introduces interesting 

scenarios and challenges for play, while leaving room for creativity and 

imagination—two important aspects of free play.

The adventure of the main storyline continues into a game that can be played 

with the physical plush character. In the game the child is challenged to find 

a color in its surrounding. The game is initiated by pressing the nose of the 

character and triggers the display to presents a random color varying between 

red, orange, yellow, green, blue, purple, and pink—see figure 74.

At this point the child sets out—on adventure—to find the color that is 

presented on the display. When an object is found, the characters nose needs 

to be pressed against the object—see figure 75. This activates a color sensor 

in the nose and enables the character to determine if the correct color was 

found—see figure 75.
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The character contains a speaker that enables the character to make a cheer- 

ing sound when the color is correct (yah!). If the color of the object doesn’t 

match the color of the display the character plays a non organic sound (blip).

Figure 74

Character displaying color 

to be found (red)

Figure 76

Compression of the nose 

activates a color sensor

Figure 75

Character’s nose presseda 

against object (red fabric)
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As the game is played, the game is made more engaging by introducing the 

“game-breaker”—see figure 77. The game-breaker is randomly triggered and 

introduces music and a time limit to the challenge. The music has a melody that 

is easy to memorize and enables the children to estimate the time remaining. 

As the player progresses, the available time becomes shorter and the music 

is played faster.

The game play of the character was verified in play sessions with children 

aged 4 to 6—see figure 78. While the game components remain static, the 

rules of the game are dynamic and can be altered by the children to adapt 

the challenge to their preference. Throught self set challenges children are 

enabled to engage in free play (without rules) while playing games (with rules).

Show color

Child sets out to find color

Child finds color

Feedback

Will it be a 

gamebreaker

level ???

1

2

3

4

Figure 78

Children engaging 

in game play

Figure 77

Game structure
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22. Appendix

22.1. Extension of the digital story platform

During the development an extension to the concept of digital story content 

was created. While this concept isn’t used in the thesis it is note wordy because 

it derives is inspired by a game mechanic.

In the concept each supplement to the story can be customized and is unlocked 

by a digital key that is printed on the receipt. With this key the children gain 

access to the story-editor that is hosted on the website of the retailer. In this 

story-editor children are stimulated to use their imagination and creativity to 

create a new and existing supplement for their collection.

This story editor is inspired by the game Scribblenauts—see figure 79. In 

this game, players are challenged to solve puzzles by adding objects to the 

game. These objects are added to the game by simply writing their name. 

The challenge could be to cut down a tree for example. In this case the player 

could write down “axe” to spawn and axe and cut down the tree himself, but 

the player could also write down “lumberjack” to let a lumberjack cut down 

the tree.

The game Scribblenauts is driven by an engine that associates the written 

words of the player with objects that are stored in a database. These objects 

have a given set of properties – physical characteristics, artificial intelligence, 

how the player can interact with it, etc. The story editor of this thesis could use 

a similar engine to create customizable supplements to the initial story and 

add more freedom to the story content.

Figure 79

Screenshots of the game 

Scribblenauts
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22.2. Example character design

As discussed in chapter 17. Brand perception, consumers choose to buy or 

not to buy on how real they perceive offerings to be. While authenticity can 

be rendered, it is important to match the authenticity between product and 

businesses to maintain credible as authentic towards consumers.

This thesis therefore aims to provide the crucial components and strives to 

develop a platform that enables the childrenswear retailers to use their own 

design capabilities. This enables the retailers to develop toy characters that 

match both their corporate image and their business authenticity.

While the actual plush characters will be designed by the development 

department of the childrenswear chain, figure 80 illustrates how the characters 

might look in the case of farm-themed animals.
Figure 80

Farm-themed character example
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