
myToys 

 

THESIS 

 

Submitted in Partial Fulfillment of 

the Requirements for 

the Degree of 
 

MASTER OF SCIENCE (INTEGRATED DIGITAL MEDIA) 

at the 

NEW YORK UNIVERSITY 

TANDON SCHOOL OF ENGINEERING 
 

by 
 

Guanchen (Sandra) Song 

January 2016 

  Approved: 

  ______________________________ 
Advisor Signature 

  ______________________________ 
Date 

  ______________________________ 
Department Head Signature 

  ______________________________ 
Date 

Copy No. ____________________  

University ID#: ____________________  

 



 ii 

Approved by the Guidance Committee 
 
Integrated Digital Media 
 
 
 
 
 
 
 
 
 

_______________________________ 

Beth Rosenberg, Project Advisor 
Integrated Digital Media 

NYU Tandon School 

_______________________________ 

Date 

_______________________________ 

De Angela L. Duff, Co-Director 
Integrated Digital Media 

NYU Tandon School of Engineering 

_______________________________ 

Date 

_______________________________ 

Michael Grey, External Reviewer 
Artist 

 

_______________________________ 

Date 
  



 iii 

VITA 

 

 

 Guanchen (Sandra) Song was born on August 11, 1991. She grew up in China. 

She attended Jiangnan University and graduated in 2010 with a Bachelor of Science in 

Digital Media Technology. As of 2015, she lives in New York as an interaction designer. 

 myToys was Sandra’s thesis project in her program Integrated Digital Media, 

Master of Science, at New York University’s Tandon School of Engineering in 2015.  

  

  



 iv 

ABSTRACT 

 

myToys 

 

by 

 

Guanchen (Sandra) Song 

Advisor: Beth Rosenberg 

 

 

Submitted in Partial Fulfillment of the Requirements for 

 

the Degree of Master of Science (Integrated Digital Media)  

 

 

January 2016 
 

 

 myToys is an interactive device for toddlers that dispenses and shares 

toys to promote physical interaction and fun. The device aims to assist parents 

by limiting and controlling a child’s digital screen time. Toddlers are consuming 

screen-based media and spending too much time on touchscreens. Based on 

theories and research on toddlers’ cognitive, neurological, social, and motor 

development, playing with traditional toys is essential for toddlers’ growth. 
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myToys attempts to engage 2-3 year old toddlers to make tactile toys more 

enticing than touchscreens. Future plans include user testing and putting 

together a build team for prototype iterations. 
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INTRODUCTION 

The emergence of digital media in the 21st century makes handheld 

devices affordable and ubiquitous. Nowadays, even toddlers have easier access 

to those devices, and they are spending much more time in front of screens, 

including televisions, computers, smartphones, tablets, handheld game players, 

and other electronic devices. Children are early digital consumers, using all kinds 

of screen-based devices from the moment they can hold or view an object 

(Rideout, 9-11). In the nearly eight years since the iPhone was released, 

YouTube has hosted more than 100,000 videos of babies playing with an iPhone. 

Modern tablet interfaces are intuitive, and naturally children understand how to 

operate them (Elgan, 1). Based on a 2013 report by Common Sense Media, a 

not-for-profit educational organization, children’s access to mobile media devices 

was dramatically higher than it was just two years earlier in 2011. In 2013, 

seventy-five percent of children had access to “smart” mobile devices at home. 

Thirty-eight percent of children have used a mobile device before age two 

(Rideout, 9). 

Technology manipulates and dramatically changes the educational 

development of the next generation (Cocozza, 1). Today children learn how to 

operate iPads even before they can open books and flip pages. The iPad often 

appears on a child’s wish list, because it is a prime source for early education 

videos and apps. Within the past decade, our educational methods have gone 

from intrapersonal to machine centric. Is the use of digital devices for young 

children beneficial or detrimental? 
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Parents may not know that excessive screen time can be abusive and can 

harm a child’s cognitive, motor, and neurological development. According to 

Professor Mitch Blair of the Royal College of Pediatrics and Child Health, the 

excessive use of handheld electronic devices in preschool-aged children is 

unhealthy (Gregory, 1). Instead, what experts recommend is that children play 

physically for the benefit of their development. There is a growing medical 

consensus that parents should limit touchscreen device use by children in 

different age groups (Shifrin, 5). The American Academy of Pediatrics (AAP) 

stated in 2013, “infants aged 0-2 years should not have any exposure to 

technology; 3-5 year old children should be restricted to one hour per day, and at 

6-18 year olds should be restricted to 2 hours per day (Rowan, 1).” Given this, 

parents today should be thinking about limiting children’s --especially infants and 

toddlers-- screen usage. 

Harmful health conditions have been associated with excessive children’s 

media use. In the article Media and Children of AAP, studies have shown that 

excessive media use can lead to attention problems, school difficulties, sleep and 

eating disorders, and obesity. Although we don’t have enough data about 

children’s iPad usage related to obesity, according to data surrounding watching 

television, when viewing increases 1-2 hours per day, the risk of obesity 

increases by 31% (Strasburger, 2). The Early Childhood Obesity Prevention 

Policy recommends that children (ages 2 to 5) limit screen time to fewer than 30 

minutes per day. In addition to obesity, there are also visual issues. Millions of 

people each year develop ‘dry eye’ from staring at screens, a condition that 
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results in gritty, itchy, inflamed eyes. Dry eye specialist Dr. Christine Purslow 

notes that iPad use causes the mind to focus so strongly on the screen content 

that we forget to blink. This is harmful to the eye’s lubrication system (Hope, 1). 

Red, irritated eyes, blurred vision, or eye fatigue can all lead to eyesight 

problems.  

myToys targets toddlers ages two to three years. Considering that play 

with physical objects is irreplaceable among children one to four years, the 

objective of myToys is to create a prototype to help parents reduce a toddler’s 

dependency on touchscreens and smart devices (McLeod, 1). At the same time, 

it is an exploratory toy for children so that they can activate the appropriate 

cognitive and developmental educational stages of learning and play. 
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1. RESEARCH OF TODDLER DEVELOPMENT AND ELECTRONIC TOY 

HISTORY 

In 2012, the exhibition Century of the Child: Growing by Design 1900–

2000 was on display at the Museum of Modern Art (MoMA). It presented the 

positive influences of modern design and the importance of play on children’s 

education. One period of focus was that of the 1910s through 1930s, defined as 

“Avant-Garde Playtime,” in which educational and artistic movements underwent 

reformations in a variety of countries. Reformers set out “to create innovative 

forms of future toys, books, and interiors that might release youthful energy and 

imagination.” A second period of focus was that of the 1940s through 1960s, 

defined as the “Regeneration” period, in which designers aimed to embody the 

lost innocence in children’s art. Child psychologists, educators, designers, and 

manufacturers aimed to promote safe, nonviolent, well-designed toys as “good 

toys.” For more than a century, people have reviewed the history of children’s 

toys (Cooper, 1)(MoMA). This exhibition illustrates how important the idea of play 

has been over the past 100 years. 

 Toy industry didn’t become a “big business” until 1830s, when steamboats 

and steam trains foster the transportation and distribution. Early toy 

manufacturers used wood, tin, or iron to make simple toys. Rubber balls and 

squeeze toys didn’t appear until Charles Goodyear's vulcanizing method (Bellis, 

1). Electronic toys appeared in the 1970s. There are several remarkable toys. 

Simon, inspired by the classic kid’s game Simon Says, is an interactive game 

with four buttons aims to boost money skills in a fun way (Stanford, 2). Teddy 
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Ruxpin made a fad in 1980s after it came out in 1985. “The talking teddy bear 

didn't just read to you (by way of a tiny cassette player hidden in his back), but he 

came to life with a moving mouth and eyes that blinked (which all sounds pretty 

creepy now, but somehow totally wasn't).” Children loved this bear so much that 

he was the best-selling toy of 1985 and 1986. In 1999, the first Leap Frog 

Leappad was released as a device for children 4-9 years old. It was one of the 

first products to make reading interactive and fun (Stanford, 10). Tickle me Elmo-

-the electronic, talking and adorably cute version of everybody's favorite member 

of the Sesame Street gang started a tad crazy in 1996 (Stanford, 11). After 

squeezing, Elmo chortles and vibrates. Tickles The Chimp is the precursor to 

Tickle Me Elmo invented by the same company. It was a toy monkey that can 

laugh when tickled. All of these electronic toys are millstones of the toy history 

(Wikipedia).  

 Known as the “Father of Kindergarten”, Friedrich Froebel developed the 

first kindergarten in Germany in 1837. “The name Kindergarten signifies both a 

garden for children, a location where they can observe and interact with nature, 

and also a garden of children, where they themselves can grow and develop in 

freedom from arbitrary imperatives (Froebel Web, 1).” Women were called to 

come together as gardeners to support the kindergarten. As he described, 

children are plants and teachers are gardeners (Muelle, 1). The French 

philosopher Jean-Jacques Rousseau and the Swiss educator Johann Heinrich 

Pestalozzi influenced Froebel’s kindergarten idea. “The common belief until then 

had been that children were little creatures who needed stern handling to 
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become good adults. Play was seen as a waste of time and proof that children 

should be tamed so they could be more productive (Passe, 42).” However, these 

education reformers introduced the new concept that children were naturally 

good and active learners (Passe, 42). In Froebel’s school, he emphasized play 

and he held the opinion that children should learn through play (Muelle, 2).  

In defining what play is and how it develops, psychologists Lifter and 

Bloom declared that it is “the expression of intentional states –the 

representations in consciousness constructed from what children know about 

and are learning from ongoing events – and [it] consists of spontaneous, 

naturally occurring activities with objects that engage affection and interest (Lifter 

and Bloom, 4).” They add that play “may or may not involve caregivers or peers, 

may not involve a display of affection, and may or may not involve pretense 

(Lifter and Bloom, 4).” The core concept of this definition is that play “consists of 

spontaneous, naturally occurring activities with objects that engage attention and 

interest (Lifter, 3).” and this principle makes it separate from other social and 

emotional aspects, which usually involve peers or caregivers. Basically, play is 

children’s interaction with toys employing their attention and interest regardless 

of whether other individuals are present. Lifter and Bloom point out that 

“interpretations focused on the children’s development of knowledge about 

objects and events progress from general object knowledge to more specific 

object knowledge (Lifter, 4).” All of this promotes the notion that the child is the 

active participant, interpreting the attributes of the toys and then using those toys 

to explore the environment. Such a perspective is described as “play as 
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interpretation,” consistent with the major educational theories of both Jean Piaget 

and Lev Vygotsky (Lourenco, 2).  

Cognitive development is a major stage of a toddler’s overall growth. 

During this time, intellectual capacities are developed, such as decision-making, 

recall and memory, problem-solving, and understanding the world. (Goldstein, 

12) The contributions of play during this time are monumental. There are two 

main perspectives on play, the behavioral perspective and the constructivist 

perspective. Both agree that play (a) is important in a child’s experience, (b) 

provides a useful window for assessing development, and (c) is an important 

domain area for intervention (Lifter, 2). By outlining these ideas, both Piaget and 

Vygotsky have made significant contributions to the field of developmental 

psychology.  

Many people in the field are familiar with Vygotsky’s culture influential 

theory that emphasizes culture as the most important factor of cognitive 

development. In addition, he proposes that, “each period in child development is 

associated with a leading activity dominant in a given period (Kozulin, 1).” The 

definition of this leading activity is essentially that, while children are involved in 

many types of activities during each period, there is only one activity that plays 

the leading role and is most significant to their cognitive and emotional 

development. Based on the leading activity, he created a child development 

model, separating periods by the dominant activities instead of the child’s age, as 

some children may stay in certain periods longer than others. There are, 

however, approximate ages for each period (Kozulin, 3).  
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Vygotsky describes the period between birth to one year as being focused 

on emotional-interpersonal development. The leading activity is interaction with 

caregivers, and object play remains subdominant. Gradually, toys become more 

important until they reach the dominant role around the age of two years old, a 

role that continues through age three (Kozulin, 5). myToys targets this period 

because of the incredibly influential significance of toys, an absolute necessity for 

cognitive development.  

Piaget is another influential theorist in praise of children’s play. The key 

word in his theory is assimilation, or the “incorporation of novel actions, objects, 

and situations into already existing ways of thinking (Rubin, 1).” Piaget held the 

opinion that play is a reflection of symbolic representation, and that it is important 

because it helps to strengthen or consolidate newly learned skills. He defined the 

first 18 months as the sensorimotor period, using the term “practice play” to refer 

to the play of infants. In this period, the child receives pleasure from play purely 

through the repetition of a circular reaction, rather than with the development of 

ability to use more coordinations (Rubin, 3). Following this is “symbolic play,” 

when toddlers begin to pretend that their toys are real. For example, children 

might dial a toy telephone as if they were calling their parents or grandparents. 

Gradually they enter the phase in which they bring imagination into their play, 

described as “pretense play.” From this period, they are capable of pretending 

and using an abstract object as something else. Children’s cognitive 

development has “the ability to produce and to share symbolic meanings in play 

(Rubin, 4).” Although Piaget has a negative attitude concerning play and adaptive 
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abilities, he still promotes the existence of children’s play, stating that “we can be 

sure that all happenings, pleasant or unpleasant, in the child’s life, will have 

repercussions on her dolls (Piaget, 107).” In other words, every feeling or 

experience has a reflection for the child within the symbolic use of playing with 

toys. Despite differing ideas, it is clear that interactions with physical objects are 

irreplaceable in a child’s growth.  

The best way to stimulate the developing brain is actually through 

unstructured play, according to pediatrician Dr. Ari Brown. Brown states, “when 

babies are engaged in unstructured play with toys, they are learning to problem-

solve, to think creatively, and to develop reasoning and motor skills (Goldstein, 

8).” With few opportunities to explore and play, a child’s brain will possibly fail to 

link up neural connections and pathways that they will need later on for essential 

learning, according to play theorist Brian Sutton-Smith (Goldstein, 7). Anderson-

McNamee, a science agent at Montana State University, holds a similar opinion 

as Sutton-Smith. He believes that play is a necessity for healthy childhood 

development as it stimulates the brain “through the formation of connections 

between nerve cells (Anderson-McNamee, 1).” 

This process of playing is immensely helpful in the development of both 

fine and gross motor skills. Fine motor skills are actions such as grabbing a toy 

or holding a crayon, while gross motor skills are larger actions such as jumping, 

running, or crawling. While almost all nerve cells are formed before birth, the 

connections are not. In fact, 75 percent of brain development occurs after birth. 

These developing connections between nerve cells are called synapses. The 



 10 

gross synapses will determine a child’s brain development. Studies have shown 

that the more synapses a child has, the better their motor skills, because “normal 

sensory experiences direct brain cells to their location and reinforces connections 

between brain cells (Brotherson, 3).” From this, it is quite apparent that the use of 

motor skills has a direct influence on the building and wiring of neural synapses.  

Piaget posited that children’s symbolic play becomes social around three 

years of age, during what is known as the pre-operational period. This is due to 

the fact that playing with other children can provide a foundation of values 

surrounding fairness, trust, forgiveness, and cooperation. These can prove 

advantageous for communal living. In this way, children will develop a social 

context (Rubin, 5). 

During play, children begin to negotiate by deciding upon the rules of 

games, a behavior that is linked to the evolutionary origins of morality. Colin 

Allen, a philosopher and Marc Bekoff, a cognitive ethologist, concluded that 

“numerous mechanisms have evolved to facilitate the initiation and maintenance 

of social play to keep others engaged, so that agreeing to play fairly and the 

resulting benefits of doing so can be readily achieved (Allen and Bekoff, 1).” 

Following this line of thought, psychologist Hannes Rakoczy described that 

children of two to three years of age display a sense of fairness and rules 

(Goldstein, 35). Once the children have reached an agreement on the rules, they 

learn to protest inappropriate actions by third parties.  

Playing with objects is a necessity for children to reach their full potential. 

They benefit from free play because their self-initiated play nurtures overall 
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development. “For children, and in fact, for society’s well-being, true play is a 

critical need, not a fanciful frill. And so it requires early childhood programmes to 

advocate for and insist upon including play as part of their daily curriculum and 

teaching strategy (Goldstein, 15).” Play deprivation can leverage abilities of 

optimal learning, normal social functioning, self-control, and other cognitive 

functions. According to Kaleigh Elizabeth Paul, an early childhood specialist at 

Ohio State University, dramatic play--playing in a socially imagined world--is 

important in early childhood education because it promotes social and emotional 

development (Paul 2014). 

 Italian physician and educator Maria Montessori emphasis the significance 

of play and practice in her education approach--the Montessori method of 

education developed in 1897. It is a child-centered educational approach that 

emphasis on independence, freedom with limits, and respect for children’s nature 

(Wikipedia). “It is a view of the child as one who is naturally eager for knowledge 

and capable of initiating learning in a supportive, thoughtfully prepared learning 

environment. It is an approach that values the human spirit and the development 

of the whole child—physical, social, emotional, cognitive (American Montessori 

Society).” For young children under three years old, Montessori students are 

encouraged to “learn through sensory-motor activities, working with materials 

that develop their cognitive powers through direct experience: seeing, hearing, 

tasting, smelling, touching, and movement (American Montessori Society).” 

Victoria Dunckley, a child psychiatrist specializing in mental health 

treatment, believes that interactions between a child and electronic screens can 
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cause mood, sleep, or cognitive issues. Children’s brains are sensitive, and 

electronic intervention is incredibly helpful for “resetting” their nervous systems. 

She writes “chronically irritable children are often in a state of abnormally high 

arousal, and may seem ‘wired and tired.’” This is due to “chronically high arousal 

levels [that] impact memory and the ability to relate, [meaning] these kids are 

also likely to struggle academically and socially.” The first three years of brain 

development can be profound, and the stimuli that children experience can be of 

great influence towards their brain development (Dunckley, 1). 

“Play enhances the progress of early development from 33% to 67% by 

increasing adjustment, improving language and reducing social and emotional 

problems (Goldstein, 9).” During play, children learn to solve problems, think, 

remember, and test their beliefs. By conducting fantasy play with their toys, they 

are strengthening their language abilities due to imitation and imagination. This 

creativity is especially important for the development of a healthy brain 

(Anderson-McNamee, 3). Through creative play, children “develop intrinsic 

interests and competencies, learn how to regulate their emotions, make friends, 

and learn to get along with others as equals and experience joy (Goldstein, 29).” 

Children also obtain an understanding of sizes, shapes, relationships, and 

textures with play. The cognitive processes are similar in play and in learning: 

motivation, meaning, self-regulation, and abstract thinking.  

Donald Winnicott, an influential pediatrician and psychoanalyst, 

particularly focuses on “transitional objects,” such as teddy bears or fluffy 

bunnies. These comfort toys provide emotional anchors for good memories, 
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improving a child’s emotional well-being. In addition, playing with these objects is 

the first step towards achieving a sense of independence and identity. According 

to Winnicott, having plush toys helps children make their transition and lose their 

dependency on their caregivers (Winnicott). 

It is now quite common for parents to believe that interactive apps are 

beneficial educational tools for young children, providing more positive influences 

than traditional television programs. However, while it may be interactive and 

interesting to play with, the child may still not be actually learning. According to 

the study They can interact, but can they learn? from Journal of Experimental 

Child Psychology, young children appear to require more cognitive flexibility in 

order to transfer what they learn across dimensions. This transfer deficit, defined 

as when a child learns from various stimuli but fails to transfer that knowledge to 

face-to-face interactions, has been reported in an increasing number of studies. 

For example, the lessons of a 2D world on a touchscreen cannot be easily 

transferred to our 3D physical world (Moser, 2). Developmental psychologist, 

Rachel Barr, states that the transfer deficit can emerge around one year of age, 

peaks six months later, and becomes less pronounced once the child reaches 

two to two and a half years old (Barr, 2010). However, other studies have 

demonstrated that deficits may last until three years old or even later.  

Tablets and smartphones seem to have many benefits for parents, as 

many people are impressed by a toddler’s ability to learn letters and simple 

words via touchscreens. However, there has been no significant difference in the 

testing scores between 0-3 year old children who use these devices and those 
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who do not. Even worse, studies have shown that “children who played non-

educational games using touchscreen devices had lower verbal scores upon 

testing.” (North Shore-Long Island Jewish Health System, 1) The new 2013 

American Academy of Pediatrics (AAP) guidelines agrees that there are positive 

and prosocial effects of new media technology, but they do not address its 

effects on toddlers under the age of three (Shifrin, 5). 

Children’s free play is recognized as an essential gift for growing up both 

psychologically healthy and emotionally competent. A child’s greatest 

achievement in early childhood is possibly related to play, as well as being an 

achievement that will contribute to a child’s future (Vygotsky, 5). 

 

 

2. RELATED PROJECTS 
 

The TABLET Project, 2015 

 Psychological scientists, Annette Karmiloff-Smith and Tim Smith wanted to 

know how the rise in digital technology is affecting early child development. They 

established the TABLET (Toddler Attentional Behaviours and Learning with 

Touchscreens) Project, which aims to document the central role that touchscreen 

devices play in family life. It also notes the enthusiasm that children show for the 

devices, while also recording the parents’ concerns about the technology. It is the 

first scientific study to investigate the usage and behavior of children between the 

ages of six months to three years old and the corresponding influence on their 

cognitive and social development. TABLET is taking place online via short 
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questionnaires at the BabyLab (the Centre for Brain and Cognitive Development 

at the University of London). The goal of the TABLET Project is “to provide an 

evidence-based study for parents, policy makers, and scientists to better 

understand the relationship between how the current generation is developing in 

their media environment, and to provide evidence for future guidelines 

concerning what constitutes appropriate usage of touchscreen devices” (The 

TABLET Project, 1). 

 
Figure 2.1 The TABLET Project Website 
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Let’s Move! Child Care  

Penn State University’s Better Kid Care Online Training and the Childhood 

Obesity Prevention Program have partnered to offer Let’s Move! Child Care 

(LMCC), a training program with CEUs (Continuing Education Unit). LMCC both 

encourages and supports childcare and early education providers to make 

positive changes in their programs, working towards a healthier future for 

children. It has five main goals: 

1. Nurture healthy eaters. 

2. Provide healthy beverages. 

3. Get kids moving. 

4. Reduce screen time. 

5. Support breastfeeding. 

 The program even provides a Screen-Time Reduction Toolkit for childcare 
providers, along with tips for tech reduction on their website (Let’s Move! Child 
Care). Tips include explaining to children why it is important to limit screen time, 
unplugging for a Screen-Free Week then give away prizes, and establishing a 
screen-time reduction policy. The toolkit also provides activities and games for 
children’s screen-free fun such as Dance off, Indoor Hopscotch, Ring Around the 
Rosie, and so forth (Michigan Department of Health & Human Services, 7). 
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Figure 2.2 Website of Let’s Move! Child Care 

 

 



 18 

Touch & Swipe Baby Phone 

The Touch & Swipe Baby Phone by VTech is a pretend phone toy for 6 to 36 

months children. It has two modes--apps mode and music mode that can be 

switched by sliding the tab. In the apps mode, 12 pretend apps are in the screen 

and can be triggered by pressing. In the music mode, toddlers can press the play, 

pause, forward and back buttons to control the melody. Besides, some 

instruments icons are in the screen for them to create new sound along with the 

original melody (Touch & Swipe Baby Phone І VTechKids.com).  

 

Figure 2.3 The Touch & Swipe Baby Phone 
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 myToys uses a different perspective and a different format to help parents 

control and limit a toddler’s screen time. Most of the related projects previously 

discussed use a website as the platform to post articles and online trainings to 

target parents. Although the Baby Phone is a tactile product with a fake screen, it 

doesn’t aim to address toddler’s screen problem. Instead, it creates the app idea 

and uses the same operation movements as a real smartphone. myToys is a 

tactile physical product with toddlers as the main audience.  

 

 

3. METHODOLOGY 

3.1 Identifying the Solution 

 Toddlers are overusing touchscreens. Initially, two solutions were created. 

The first one was to make a physical toy-related product for toddlers--myToys. It 

should be fun to play with as well as attractive. The central concept of this was to 

find an alternative to touchscreens and develop a physical toy. Another thought 

about the solution was a platform for parents. Parents could exchange their 

experiences and discuss the solution for their child’s problem with handheld 

devices. There would be some child developmental experts and pediatricians to 

give recommendations and help parents deal with their child’s overuse of 

handheld devices. The format of the platform could be an online community, a 

forum or a conference. The central goal of this would be to address the issues 

surrounding toddlers’ overuse of touchscreens, and to equip parents with advice 
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and knowledge on how to handle this challenge. The first solution is to focus on 

the child, while the second one is for parents.  

 Based on people’s feedback on the solutions mentioned above, the first 

solution was chosen. There are many websites and online training programs 

similar to the second solution, but there is no toy specifically created for children 

addressing this issue. As a designer, creating and developing an interactive 

tactile product is more interesting than a website that has already been created 

by other organizations such as Common Sense Media’s site.  

 A physical distraction from touchscreens is especially challenging to 

make. Tablets and smartphones, such as iPads and iPhones, are intuitive to 

operate even for toddlers. It is almost impossible to prevent toddlers from 

touching electronic devices. Even at home, they watch parents using iPads to 

play digital games or watch videos. They see babysitters tap on a news feed on 

Facebook again and again. Some parents use iPads as magical solutions for 

unruly children who may be misbehaving. myToys is not a total solution for the 

challenge of the ubiquitous touchscreen overuse problem. Rather, it is an attempt 

to engage a child with a different aspect of play. 

 

 

3.2 Design 

Inspiration 

Research began by analyzing the iPad. The first generation of iPads was 

released in 2010, and in less than 6 years, became not only a common children’s 
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item, but also toy of the year in 2011(Elgan, 1). Why do children love the iPad so 

much? Specifically, what is the difference between other toddlers’ toys or 

traditional toys and the iPad? One answer is that a touchscreen can give visual 

and auditory feedback, which is important for developing neural connections in a 

toddler’s brain. “Touchscreen devices offer contingent audiovisual sensory 

stimulation based on a child’s physical interaction. The variety, frequency and 

complexity of the contingent responses the child can get from tablets, 

smartphones and other touchscreen devices far exceeds anything a traditional 

physical toy can provide and may generate heightened levels of cognitive activity 

(Association for Psychological Science, 1).” According to cognitive scientist 

Marlene Meyer, external feedback provides essential information for successful 

learning. Meyer states in the study Neural Correlates of Feedback Processing in 

Toddlers, “feedback is especially important for learning in early childhood, as 

toddlers strongly rely on external signals to determine the consequences of their 

actions.” To test this hypothesis, Meyer’s team did an EEG 

(electroencephalogram, a test that detects electrical activity in your brain using 

small, flat metal discs attached to your scalp) experiment by measuring the brain 

activity and behavioral performance of nineteen 30-month-old toddlers while they 

did a feedback-guided task. This experiment provided evidence for a generally 

functionally feedback processing system in early childhood which means even 

toddlers have reactions to auditory and visual stimulations. The third year of life 

provides clear evidence of feedback-guided learning in a toddler’s motor and 

cognitive behavior. Given the significance of correlated feedback, myToys were 
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designed to include an audio speaker and an RGB LED strip to provide instant 

feedback for a toddler’s interaction.   

Besides the feedback mechanism, a multi-touch interface is an intuitive 

way of interacting with a device. Infants seem to be able to learn to tap and flick a 

screen before they fully develop fine motor control (Association for Psychological 

Science, 1). This combination of rewarding interaction with easy-to-master 

operations are attractive to toddlers without any doubt. Therefore, the interaction 

operation of myToys should not be hard to execute. If gross physical interaction 

is involved, it should be as intuitive as kicking, climbing, and pushing. The more 

natural, the more possible it becomes to attract a child. Given the fact that 

toddlers have less emotional control than adults, when they get frustrated, they 

lose interest. However, if the project is too simple, they would feel bored quickly. 

Therefore, it became important to make myToys multi-faceted and a bit 

challenging. 

The last key feature of tablets and smartphones is variety. With one 

device, you have access to infinite applications in assorted categories such as 

games, cartoons, social media, and so on. People are easily bored with limited 

options, and children are not an exception. One iPad can give access to 

thousands of cartoon episodes and games. There are always new things waiting 

for them to explore, watch, and play. Their brains are constantly excited and 

highly aroused when they are holding this little magical device. I decided to 

include this significant feature in myToys. Overall, myToys became about 

developing a physical toy-like device with compatible feedback elements that are 
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user friendly, varied, and lack a screen. Simultaneously, MyToys should be 

beneficial to a toddler’s overall development corresponding with children of two 

and three years old. MyToys will provide multi-sensory experiences such as 

feeling, squeezing, holding, grabbing, smelling, etc.  

 

Design and Iteration 

 After analyzing attractive features of tablets and smartphones, the first 

idea represents the machine concept, to some extent. By containing many toys, 

the machine fulfills the variety feature. Moyer and Gilmer contend that attention 

span during free play depends almost solely on the type and number of toys 

available. Children with access to a wide variety of toys were found to possess 

higher intellectual levels. Toys invite play and prolong play (Goldstein, 3). The 

interaction mechanisms are touching, pressing, and swapping, which are similar 

to the iPad. In this stage, the machine was purely a toy vending machine. Each 

button links to a specific toy as Figure 3.1 illustrates.  
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Figure 3.1 First Design Draft - A Toy Vending Machine 

 Having established the primary machine concept, the aim was to make it 

more interesting and attractive. Many videos of the NYC toy fair were watched to 

provide inspiration and references. Although almost all of the toys in those videos 

were for older children instead of 2 or 3-year-old toddlers, the first puzzle 

method--button patterns were found and used in myToys. Button patterns refer to 

the way buttons light up in a random pattern, and toddlers need to press those 

buttons following that pattern thereafter. Once they finish a pattern, the machine 

will give them one toy. In this stage, myToys started to transfer from a vending 

machine into an interactive machine. Figure 3.2 is a colored second design draft. 

You can begin to tell the scale of myToys from this design. 
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Figure 3.2 Second Design with the Button Pattern Function 

 The toy interaction was added in the final iteration. Children can interact 

with the machine through toys. For example, there will be pictures of a home and 

a forest on the front surface of myToys. Between these two locations is a path. If 

the child releases a bunny to a forest by dragging the bunny from home to the 

forest, the machine will omit a pleasurable music snippet with colorful lights. In 

addition to this playful interaction, a sharing room (Figure 3.3 Note the toy 

exchange room) was created. The idea behind this room is to help toddlers to 

understand sharing. When the child puts a toy in the sharing room, myToys will 

give him or her another toy. Distributed toys are random. Three toys would be 

used in the demo, a bunny, a car, and a bouncing ball. myToys became more 

interactive and more child oriented compared to the first iteration.  
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Figure 3.3 Final Design 

 

3.3 Mechanical Design and Iteration 

 Creating and developing the actual mechanical system was the most 

challenging part of the overall thesis without abilities and knowledge of 

mechanical engineering. Fortunately, as a graduate student in a program located 

in an engineering school, various helpful students contributed the mechanical 

design. The first mechanical system idea was conceptualized on April 15 after 

working with an engineering student, Calvin Liu, at Cooper Union. Calvin was 

one of my teammates in the Hack Cooper Hackathon and was the first 

mechanical engineering student designed mechanical part of myToys. After the 

whole afternoon’s discussion, a pulley was agreed upon. The pulley connects to 
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a wedge as a platform to lift the toy in the sharing room. When it is lifted, the 

wedge will flap because of the weight, and then the toy will be returned to the 

storage pool in the middle of the machine. To drop a toy out, Calvin suggested to 

use a wheel to carry it until it gets into the dropped position. This design has 

three systems, the toy dropping system on the left, the storage pool in the 

middle, and the lifting system on the right. Figure 3.4 shows the mechanical 

design draft.  

 

Figure 3.4 Mechanical Design of Pulley Plan 

 In May, Samuel Seo, a electrical engineering student at the NYU Tandon 

School of Engineering, got involved in myToys through the introduce of my 

advisor Beth Rosenberg. Sam provided a simpler design--a Ferris wheel. He 

suggested that a small Ferris wheel should be used where each room of the 

wheel contains one specific toy. At the same time, ID cards should be inserted 

inside of the toys to identify them. This design combined three parts into one 
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system. Compared to the last pulley idea, the Ferris wheel became the more 

practical solution to the problem of the toy compartment. 

         

Figure 3.5 Mechanical Design of Ferris Wheel 

 Through the summer internship, Henry Clever, a PhD candidate in 

mechanical engineering at the NYU Tandon School of Engineering, got to know 

myToys and got on board. At the same time, in Fall 2015, the Integrated Digital 

Media Program admitted many students with engineering backgrounds. Chun-

Fang is a new IDM graduate student whose undergraduate major was physics. 

With Henry and Chun-Fang’s help, the final mechanical design--a platform with a 

revolution blade above it was settled. This design eliminated the lifting system 
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and saved a lot of energy. Compared to previous designs, the final one is much 

simpler. Figure 3.6 shows the design of the platform. 

 
Figure 3.6 Revolution Platform Design 

 

3.4 Development and Iterations 

The prototype is designed to contain three typical toys, a bunny, a car, 

and a bouncing ball. The first one was made in May 2015, the week after the 

pulley design was came out. It was very rough without any visual design. An 

Arduino was used as the electronic control board and connected a servo to it. A 

blade was attached on the horn of the servo to swap the toy to the dropping 

position. There was a hole at the dropping position, so toys could drop out from 

the big hole. The outside frame and the blade were made of chipboard, a thick 

paper-based material. It is made of recycled paper but much thicker than paper. 
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It has a smooth, uncoated surface on both sides. The advantage of chipboard is 

that it is not corrugated and is light but stronger than cardboard. It is usually used 

for mounting, backing, book-making, and constructing. The way to get a toy is to 

press four buttons on the breadboard in a certain pattern. Once the pattern is 

finished, the servo will turn and the blade can swap a toy into the hole. 

 

Figure 3.7 First Prototype 

 The second prototype was created in October 2015 after the final 

mechanical design was settled. This prototype has toy dispensing and sharing 

functions. In the beginning, the child needed to press the blue button first and 

press the red button afterwards. Then, the front door would automatically open. 

After the child took the toy out, the door would close. For the sharing function, the 

previous toy is supposed to emerge through the door on the right side. After 
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putting the toy back, the child would need to press the white button on the right 

corner. At the end, a new toy would show up in the dispensing room. Figure 3.8 

shows the inside of the machine. Attached to the horn were four blades made of 

acrylic. Each piece was laser cut and glued together with acrylic glue. Acrylic is a 

kind of plastic which is commonly used to build prototypes in the art and 

engineering field. The reason to use acrylic is that it is strong enough to swap 

little toys but light enough for the servo to drive. 

 

 

 

 

 

 

 

 

 

 

 The gold prototype was built in November 2015. The biggest difference is 

the variety of interactions. There are three kinds of interactions embedded into 

this prototype. The interaction between the toddler and myToys, the toddler and 

toys that myToys give him, and the last one, toys and myToys. Buttons were 

changed into arcade LED buttons. I made a manual sliding door for the sharing 

room. Additionally, all interactions got both visual and auditory feedback. 

 

Figure 3.8 Inside System of Second Prototype Figure 3.9 Second Prototype 
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3.5 User Testing Results 

With the help of my advisor, Beth Rosenberg, I did the first user testing of 

the second prototype with a 14-month-old child, Liam. His mother, Colleen, was 

Figure 3.11 Right Side of the Final Prototype Figure 3.10 Left Side of the Final Prototype 

Figure 3.12 Front of the Final Prototype Figure 3.13 Final Prototype 
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an educator in the NYC Public Schools, so it was interesting to talk to her about 

my objectives and goals. My findings included: 

• Toddlers love buttons but they cannot do complicated tasks with buttons 

like remember sequences. 

• 1-3 years is a huge age range to cover. A shorter age range would be 

better. I decided to pivot my target to toddlers aged 2-3. 

• Liam was excited to see the door open and close. He was trying to find out 

why it can move even though he mistakenly ended up breaking it. 

• Liam immediately understood the rule that you need to press the white 

button to run the machine. 

• He really wanted to know what was inside the machine and this aspect of 

the play testing was hard to control. Colleen had to hold him and pull him 

away. He tried to grab the top circle and looked down. 

• Safety is very important for small children as they don’t follow rules. Liam 

tried every possible movement to engage with the box such as squeezing, 

pressing and pulling. 

• He is familiar with buttons so he didn’t pull the wires of buttons but he tried 

to pull the horns off both servos. 

• Liam was more interested in the actual machine than in the toys the 

machine was dispensing--maybe he will be an engineer! 

• Toddlers love lights and sounds. Liam liked to see the screen light up. 
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• It’s better if parents can choose the toy and actually put toys in the box; 

Colleen agreed that parents would want to select the appropriate toy per 

child.  

• People were curious about the machine as I transported it to the play test. 

Many people asked what it was on the way to the meeting. 

• Liam thought the automatic door was neat. He liked to see it open and 

close by itself. 

 

 

3.6 Technology and Material  

The Arduino was used as the primary control board. It is a programmable 

microcontroller that can be used to build digital devices and interactive objects 

with other sensors and actuators. It is popular because of its open-source 

attributes and its easy to learn features. An Arduino board has analog and digital 

I/O pins that can connect to sensors or other hardware such as speakers, LEDs, 

and DC motors. Connected to the Arduino are a continuous servo, a regular 

servo, three arcade LED buttons, a hand-shaped soft button, four metal pieces 

used as a location detector, a speaker and a Neopixel LED strip. The wire layout 

was made in Fritzing. 

 Although without any Arduino experience, experienced with Adafruit Flora 

was helped somehow as it is a similar electronic controller. Simple examples 

integrated in the Arduino IDE like buttons and LEDs was the first step on this 

Arduino learning trip. Online post of projects with servos was the second. Then 
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followed by attempts to program for the servo. There are two different servos in 

myToys, continuous servo and regular servo. They function completely 

differently. Continuous servo works by setting speed and how long it needs to 

turn, while a regular servo works by setting the final degree. Then came the 

button part. The programming of buttons is the same to Flora’s so it was done 

soon. After trying several times, the code got worked. Finally, here come to 

connect the speaker and the neopixel LED strip. Initial plan was to use an 

existing piece of music. After researching on some projects’ posts, assembling 

notes and make a sound snippet were more practical. By reading similar coding 

and related libraries found on GitHub line by line, the code was successfully 

modified and worked. Figure 3.14 is the wiring diagram of myToys. 

 

 

Figure 3.14 myToys Wiring Layout 
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 The bottom of myToys is a piece of wooden board because it needed to 

be sturdy. The other walls are made of chipboard to hold the weight of the entire 

project. The front automatic door is made of chipboard as well. The way to open 

it is by rotation, so it needed to be light enough for the servo to lift it up. The 

blade attached to the central servo and the door of the sharing room are made of 

an acrylic sheet. They were cut by using a laser cutter. After cutting, a hot gun 

was used to heat the flat blade piece and then it was bent into the shape of 

blades. 

 
 

 

 

 

 

 

 

 

 

 

 

CONCLUSION 

The position of myToys 

 The objective of myToys is to assist parents to limit two to three year olds’ 

screen usage. The project is a physical device for toddlers that encourages them 

to play with toys instead of mobile electronic devices. myToys is not in 

Figure 3.15 Laser cut acrylic for the blades Figure 3.16 Final blades  
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competition with existing studies and projects that other organizations are doing. 

Instead, parents have the opportunity to use all of them. Online training programs 

are significant in equipping parents with related educational and psychological 

knowledge. myToys is a trigger that can intrigue toddlers to play with toys using 

the interactive device itself. It plays a different role compared to outside projects 

like campaigns and programs. 

Research Review and Limitations 

According to current reports and studies, many pediatricians, 

psychologists, and educators hold the opinion that screens, such as television 

and touchscreens, are detrimental for toddlers’ motor, neurological, and cognitive 

developments. In addition, screens are harmful to health by causing obesity, eye 

problems, and sleeping problems (Shifrin, 5). In the American Academy of 

Pediatrics newest report Growing Up Digital: Media Research Symposium 

(2015), pediatricians state that screen media has the potential for overuse 

because it can cause addictive behavior.  

 Even though many studies have been conducted related to this topic, we 

still need more data and research when addressing this problem. Given the fact 

that touchscreens are less than a decade old, the first generation growing up in 

the technology era haven’t even fully developed into adults. Most research and 

studies are theoretical. The reality might be different than we thought.  

Future Directions   

The future plan for myToys is to focus on another iteration of the prototype 

and to partner with other organizations such as Common Sense Media to guide 
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the project to fruition. myToys cannot solely give parents recommendations and 

guidelines for a toddler’s media use. Therefore, it is essential that this project 

become a part of a much-needed larger campaign to limit early education 

screentime. Prototype building will be essential for the next step. Although I 

found some engineers who generously helped me with the mechanical system 

design, the actual mechanization of the physical device was ultimately out of my 

scope of study. However, in building myToys, I learned so much about creating a 

physical object that employs digital tools like an arduino, etc. I became enthused 

and excited with each and every iteration of the design process. To continue to 

build the next prototypes, I need to assemble a team. The team is in need of a 

few essential people including a mechanical engineer, a toy designer, a 

psychologist, a toddler educator, an interactive designer, and a project manager. 

If possible, the ultimate goal would be to have myToys partner with a toy 

company to produce and promote the product.  

 The current prototype is still a bit rough to do play testing considering the 

target audience is a 2-3 year old toddler. Given the significance of safety in 

children’s products, myToys needs to be improved a lot to meet this stringent 

requirement. The next iteration of myToys needs to be designed to contain more 

toys and embed more interactions. With the limitation of the prototype size, some 

functions are missing. One important function is to created a parent door that 

they can put a child’s toy in for appropriate customization which will ultimately 

lead to more fun options for the child.  
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 Reflection 

 Without any doubt, this year means a lot and will have long-lasting 

influence in my life as a digital designer. It was not easy to create and develop a 

digital toy and I didn’t expect that I could finish a fully functional interactive 

device. myToys was realized in a prototype version even though it is smaller than 

anticipated and doesn’t include all the features I would have like it to have. In 

addition, without the research on toddler development, I could not have realized 

how important traditional play is for a child. Play is not only about fun but also it is 

essential for the development of the child from the brain to the torso and more. 

Toys are the first tool a child uses to experience the world and learn about the 

self. They are not solely for entertainment. Playing with toys is deeply significant 

to toddlers health and growth and nothing can really replace it including 

touchscreens.  
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