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THESIS CONCEPT



Historical context 

Historically, most toys were designed by innovative educators1 to help children learn, explore and discover 
the world around them. They were built to help children prepare for society, and served a purpose greater 
than entertainment. Through play, children are better able to understand their surroundings, enabling them 
to connect their experiences with their learning and exhibit behavioral fluency using materials and resources 
in creative ways. Playfulness is integral in how humans learn, relate and interact.2

Kindergarten, which was established by Friedrich Froebel in 1837, provided a model environment for play-
based learning. Froebel filled the classrooms with blocks, beads and tiles, encouraging children to design 
and build their own projects, known as Froebel’s Gifts.3 Within the Gifts program were three types of 
invention: “of life, of knowledge and of beauty.” The “forms of life” (Lebensformen) refer to the child’s 
observations and simulations of reconstructing objects around their daily life. The “forms of knowledge” 
(Erkenntnisformen) refer to the concept of numbers, order, proportion and system. And “forms of beauty” 
(Schönheitsformen) refer to imagination and creation of new models. Building blocks, in particular, were 
used in a number of educational programs using those Gifts as a starting point. By the second half of the 
nineteenth century, building blocks were reproduced commercially on a massive scale.4 

Abstract 

This thesis is an exploration in the design of construction sets for children, resulting in three prototypes. 
All prototypes have simple interfaces, interactions and electronic outputs. These interactive toys foster 
creativity and artistic expression while introducing children to the very basic principles of circuitry, and 
cause and effect.

The first prototype is a wooden block set that incorporates buzzers, LEDs and vibration boards, built upon 
a power base using magnets for modularity and fastening. Each block also has embedded magnets painted 
over with conductive paint, completing the circuit. The second prototype is a set of monster plush toys. 
The toys are modular, allowing children to snap different heads onto the body, which is the power source. 
The heads either light up, vibrate or buzz. The third prototype is a large, foam block set with electronic 
outputs, allowing children to build and manipulate spaces. Instead of being 100% screen based, all three toys 
provide a tactile, three-dimensional experience, as well as an electronic one.



ELECTRONIC WOODEN BLOCKS



Context 

Although building blocks are still a popular toy amongst children today, they were developed in the early 
nineteenth century.5 Life in nineteenth-century America was very different for children than it is now. It was 
arduous, to say the least. Many children had to work and were given limited educational opportunities, or 
were expected to balance a full-time job while going to school. During the little free time they did have, they 
enjoyed playing games such as rolling the hoop, tag, marbles and leapfrog. Most children had very few toys, 
unless they were from upper class families. But the toys that they did have, they treasured.6

The life of children has changed drastically since then. Children have many more opportunities for alternative 
forms of education as well as technological advances, leading to different ways of playing and learning, and 
plenty of time to do so.7

Building blocks, in particular, have barely changed over time, but the world in which children seek meaningful 
representations has changed.8 A product that’s designed as a representation of the world surrounding 
children in the 21st century is Blockuits. Blockuits is a modular, sustainable toy system that introduces 
basic magnetism and circuitry principles while fostering creativity. This toy is modular in that it’s comprised 
of multiple elements that make up a whole system. Blockuits is comprised of multi-sensory components such 
as buzzers, multi-colored blocks, colored LEDs, various textures and vibration boards. The blocks are built 
upon a power base, which is connected in a parallel circuit, using magnets for modularity as well fastening. 
Each block also has embedded magnets, reinforced with copper tape and painted over with conductive paint 
in order to complete the circuit. Children will be able to build, improve and play with their creations, all while 
learning the concept of cause and effect. Blockuits also develops both the left and right sides of the brain, 
both logical and creative. Instead of being a purely digital toy like many toys today, Blockuits adds a 
physical experience to the digital, encouraging the modern child to be more hands-on while playing. This 
type of product also enables parents to act as co-players, creating an integrated pedagogical approach.

Target

The wooden blocks are designed for children aged six through 10 years old. Most six-year-olds have
already developed their fine motor skills, and are capable of doing things with precision. Six-year-olds are 
also beginning to learn problem solving strategies and reflection in schools.9 In New York, fourth graders 
are beginning to learn about electricity and magnetism. They are learning how to construct simple circuits 
and are interacting with the circuits. They are also learning about systems, and how parts of a system 
work together.10

Wooden Blockuits’ secondary target audience are parents who are interested in toys with educational value 
that encourage creative growth in an informal setting, and that can sustain a child’s attention for many years 
to come. A toy like Blockuits would be a good home supplement to the curriculum in schools.

Blockuits’ tertiary audience are educators whom are invested in “educational” toys. It is important for them to 
see value in Blockuits.



Figure 1. Users can stack the cubes to complete the circuit Figure 2. Initial sketch

Prototypes

Prototype 1.0 – Showing the overall concept in its simplest form

Concept
The first prototype showed the overall concept of Blockuits in its simplest form. The user can stack the 
cubes and place the electronic component cube on the top in order to complete the circuit [1].

Process
The idea was sketched out [3], then made using basic materials that were easily accessible – paper and card-
board. The cardboard was too light to make a solid connection, so ceramic tiles were used to show the 
concept.

Assessment
The first prototype was made out of paper, cardboard, ceramic tiles and copper tape because those were 
materials that were easily accessible. This prototype was successful in that it communicated the overall con-
cept in a simple manner, while allowing others to view the potential of future prototypes. However, neither of 
those materials would be practical nor durable.



Prototype 1.5 – Adding magnets

Concept
Prototype 1.5 is an extension of the first prototype. One of the most immediate issues that needed to be 
resolved with the first prototype was that there were virtually no cues that gave users insight into how to 
place the cubes in order to conduct electricity. Prototype 1.5 resolved that issue by using magnets. The 
magnets are tri-functional, acting as an affordance of modularity, a conductor of electricity and a fastener. 

Process
Figures 3 – 5 show the process of making Prototype 1.5.

Assessment
Since the magnets were used as a conductor of electricity, they were placed on top of the ceramic tiles. 
Because of that, they cubes were unable to balance properly. However, magnets improve the system a lot 
because they are a design affordance, and help users know the correct way to stack the blocks so that a 
circuit is completed.

Figure 3. Magnets glued to both sides 
of ceramic tile

Figure 4. Prototype 1.5 in the dark Figure 5. Final iteration of Prototype 
1.5

Prototype 2.0 – Creating the power board and experimenting with wood

Concept
The second prototype pushed Prototype 1.0 and 1.5 a bit more. For this prototype, the power board was 
created, and experimentation was conducted with wood. 

Process
Figure 6 shows the initial sketch for Prototype 2.0. Figures 7 –11 show the overall process.

Assessment
Wood is a good, durable material for this toy. However, the magnets still needed to be embedded so that the 
blocks can lie flush when stacked upon each other.



Figure 6. Sketch of Prototype 2.0 Figure 7. Drilling holes for electrical 
wire

Figure 8. Magnets placed in grid

Figure 9. Copper tape reinforcements Figure 10. Testing connectivity with 
LED

Figure 11. Final iteration of 
Prototype 2.0

Prototype 2.5 – Preparing for play tests and interviews

Concept
Shortly after completing Prototype 2.0, a few interviews and a play test were conducted. The second 
prototype was nowhere near ready for public exposure, so larger magnets were purchased to simplify the 
process of building Blockuits [12]. Although the larger magnets did make things simpler, they still would not 
stay, so copper tape was wrapped around the blocks [13].

Process
Figures 12 and 13 show the overall process.

Play tests and interviews
An interview with David Wells, who is the Manager of Creative Making and Learning at the New York Hall of 
Science (NYSCI) in Corona, Queens was conducted on October 25, 2012. As the manager, he runs the Maker 
Space, a space within the museum designated for schools, families and makers to learn about the art of 
“making.” Wells also designs the curriculum used for the Maker Space. Some activities that take place in that 
space include creative circuitry, soldering, soft circuits, Ardunio programming and more.

The interview with David Wells instilled confidence in the direction of the thesis project. One of the most 
interesting discussions during the interview with Wells was about hands-on, design-based, project-based 
learning and its resurgence. Wells noted that this sort of learning prepares children for the real-world



because in the real-world, it’s uncommon for people to memorize a lot of information and then spit it back 
out. The real-world is all about projects, problem-solving and collaboration. Therefore introducing children 
to toys that support this sort of informal learning at a young age is extremely beneficial. Because the children 
have solved problems with their hands, a sense of empowerment and accomplishment is also felt.

After the interview with Wells, Wells play-tested prototype 2.5 and provided some helpful feedback. 
Overall, he genuinely seemed to like the idea of magnetic blocks that also conduct electricity, allowing for 
many different outputs. Wells also seemed to be intrigued by the simplicity of the blocks, even if circuitry 
wasn’t involved. He felt that even magnetic blocks alone would be enough to keep fifth graders engaged. 
Then, he offered the feedback which was mostly ideas for other materials to explore such as conductive 
paint. He also suggested alternate configurations so that all the blocks on the magnetic platform could lie 
in multiple ways.

After Wells play-tested the product, four children who were in an after-school program about creative circu-
ity at the New York Hall of Science play-tested the product as well. The first two kids [14] who played with the 
product seemed intrigued with the concept overall, but did not provide a lot of feedback, other than “Cool!” 
and “This is awesome.” The second group played with the toy for 30 minutes, and offered insightful feedback. 
The duo said that they do not learn about circuits until 5th grade, but even then, the lesson is very short, and 
not in-depth. One of the testers, Arturo, was able to pinpoint the target age to third graders, who are about 
eight years old. Without my telling him, Arturo could also tell that the toy was about simple circuitry and ex-
posing children to circuitry at a young age. 

Suggestions were also offered towards the end of the session. Some interesting suggestions included 
integrating the principles of magnetism, making the scale larger, and including multiple shapes, sizes and 
colors. Overall, both groups seemed extremely engaged in the toy, which also instilled more confidence 
in the development of Blockuits.

Figure 12. Soldering magnets Figure 13. Final iteration for Prototype 2.5



Figure 14. Play test at NYSCI

An interview with Christian Rodriguez, who is a first grade teacher for gifted and talented students at P.S. 229 
in Woodside, Queens was also conducted. He is also my son’s teacher. The purpose of this interview was to 
gain insight into a first-grade classroom in a New York City Public School, being that first-graders are part of 
the target audience for Blockuits. Christian Rodriguez did a thorough job of portraying what first-graders are 
learning, and what they are capable of learning and understanding. First-graders may not fully grasp the 
concept of simple circuits, but they will definitely grasp the idea that some blocks stick together, and some 
don’t. Through this toy, they will also understand cause and effect. The toy will encourage collaboration with 
not only peers, but parents and educators, as well.

As far as incorporating this product into an actual curriculum, Rodriguez made a good point that when “fun” 
things become mandatory, they are no longer fun. It would be best to keep this product as a fun tool in an in-
formal learning environment that allows children to play and discover and understand on their own. An infor-
mal learning space could be the child’s home, an after-school program or even a classroom during free play.

Overall, this interview was very successful. It is now very clear as to what a first-grader is learning, doing and 
capable of understanding.

Assessment
The play test and interviews instilled confidence in the overall concept of Blockuits. The comments made by 
David Wells, the children at NYSCI and Christian Rodriguez were taken into account for future prototypes.

Prototype 3.0 – Proof of concept

Concept
One question people have been asking is “What sets Blockuits apart from all the other construction toys out 
there?” People have been making comments such as, “This reminds me of littleBits11.” or “This reminds me of 
LEGO12.” Blockuits is very similar to all these toys, but they are also different. The aim of Prototype 3.0 was to 
show the difference between Blockuits and other construction toys. Prototype 3.0 is a “proof of concept,” in 
the form of a video [15].

Blockuits will have multiple components that speak to most of the senses, such as hearing, sight, touch and 
maybe smell [16]. For hearing, buzzers that play songs will be incorporated. For sight, multi-colored blocks



Figure 15. Screenshot of Blockuits proof of concept video

Figure 16. Multi-sensory components within the system

and components and multi-colored LEDS will be included. For touch, there would be various textures.

Process
Each block within the system was drawn out, and each role each block would play was figured out. A two-
dimensional version of the blocks was designed in Adobe Illustrator, then printed. Each block was cut and 
folded into three-dimensional shapes. A video was created to show the behavior of each block.

Assessment
This prototype was successful in that it showed the potential of Blockuits. The next step was to make this 
prototype a reality.

Prototype 4.0 – Materials exploration

Concept
The fourth prototype dealt with exploring various materials for fabrication. The power base was reworked 
allowing the magnets to lie flush with the wood. One side of the base had exposed magnets, while the other 
side had embedded magnets, using Bare Conductive paint to complete the circuit [17].

Process
After reworking the power base, various blocks were fabricated using different materials [18]. Block #1 was 
3D printed in plaster, with an indentation allowing the magnets to lie flush. Block #2 was also 3D printed, but 
used the MakerBot printer with ABS plastic. The magnets were connected the same way as Block #1. Block 
#3 used laser-cut layered wood. The magnets were connected in the same fashion as the two previous 
blocks, but a thin layer of wood and metal covered the magnets. Block #4 also used laser-cut layered wood, 
but the magnets did not need to be wired internally. Instead, Bare Conductive paint was used in order to 
complete the circuit. Block #5 was constructed in a similar manner to the fourth block, but used Bare 
Conductive pen instead of Bare Conductive paint. Lastly, Block #6 used the same laser-cut layered wood 
method as the previous two iterations. Magnets were once again embedded under the wood veneer and an 
LED was connected to the top of the block and was used a tester block. Conductive thread and fabric was



Figure 17. Power base reworked with flush magnets Figure 18. Final iteration of Prototype 4.0

used as an internal connector.

Assessment
Prototype 4.0 was successful in that it helped decide which material would be most practical, durable 
and cost effective. Using wood and conductive paint, as in Block #4 and #5, was the best way to 
produce Blockuits.

Prototype 5.0 – Bringing everything together

Concept
The purpose of the fifth prototype was to come as close to Prototype 3.0 as possible [19], making a safer, 
more durable version of Blockuits that can be used for testing with small children.

Process
The power base was reworked to incorporate a diagonal circuit, allowing blocks to be turned 90˚ [20]. The 
block was also painted with Bare conductive paint. Multiple rectangular and square blocks as well as two light 
components, one buzzer component and one vibration motor component were created in the same manner 
as Block #4 in Prototype 4.0, using wood and Bare conductive paint.

Play test
On December 15, 2012, Blockuits was play tested at PLAYTECH, an event sponsored by Parsons allowing 
students to present their work to kids ranging in age from 11 – 17 [21]. Although the kids at the event were 
older than the target audience, it was interesting to see how they interacted with the toy.

Assessment
People gravitated towards the vibrational component because it had a bit of a surprise element and it was 
soft. Soft electronic toys are not as common as hard electronic toys. Children responded very well to 
Blockuits in general, but this system could be improved with more shapes and more interesting electronic 
outputs.Figure 22 is a diagram of how the system works.



Figure 19. Final iteration of 
Prototype 5.0

Figure 20. Power base reworked to 
incorporate a diagonal circuit

Figure 21. Play test at PLAYTECH

Figure 22. Diagram of how the wooden Blockuits system works



Related work 

Blockuits are augmented building blocks, which are wooden pieces of various shapes used for construction. 
They boast a wide array of benefits, from developing creativity and problem solving to teaching math, science, 
engineering and logic13.

Snap Circuits14 are educational kits that teach children about how electricity works using metal snaps. Snap 
Circuits are a closed-project toy, where children build projects like FM radios and rovers from schematics. The 
Snap Circuits system is highly structured and successful at modeling circuitry concepts. Nevertheless, Snap 
Circuits accommodates neither creativity nor expression, which is one of the central affordances of Blockuits.

littleBits is an open source library of electronic modules that snap together with tiny magnets for 
prototyping and play. What differentiates littleBits from Blockuits is that littleBits is project-based. Users 
can’t simply explore, but need to have a project in mind to execute. The motions of construction are a form 
of artistic expression, and are as natural to children as drawing15.

Cubelets16 is a robot construction kit that “combines sensor, logic and actuator blocks.” The blocks are 
magnetic and can be snapped together to create different variations of robots. Cubelets are extremely similar 
in both concept and interaction to Blockuits. However, Cubelets focuses more on the mechanical, robotic 
behavior of the blocks while Blockuits focuses more on the free artistic form of children’s creations.



MONSTER PLUSH SYSTEM



Target

The Monster Plush System is targeted towards a younger audience, around 4 – 7 year olds. The system is more 
appropriate for a home environment.

Prototypes

Concept
The purpose of this prototype was to create something similar in concept to Blockuits, but executed 
completely differently. The idea was to make little plush monsters similar to Mr. Potato Head17 where users 
can interchange the head, legs and arms. Each part would connect to the body, which is also the power 
source. There would be one body “template” with snaps on both sides for various arms, and snaps on the 
top for different heads.

Process
The design of the critters was conceived by my then 6-year-old son. He drew many different sketches, and 
the best designs were selected and manipulated in order to fit the concept of the system. Below are the 
modified illustrations [23][24][25]. Then, the critters were sewn together using conductive thread and snaps 
[26]. A diagram showing how to play with the monsters is shown in Figure 27.

Play tests
On February 23, 2013 this prototype was brought to Playthings, along with Prototype 5.0. Many people 
seemed to gravitate towards the plush monsters, possibly because of their aesthetic appeal. Unfortunately, 
there weren’t a lot of children to play test. Most of the people were adults, so the type of feedback received 
was not the type being sought. The hope was to see which toy kids preferred to play with and why.

Figure 23. Head beeps using a buzzer Figure 24. Head vibrates using a 
vibration motor

Figure 25. Head lights up using an 
LED



Parsons held another PLAYTECH event on April 13, 2013 where this prototype along with the foam blocks 
were tested. Again, the group of kids was a little bit older than the target audience. They ranged in age 
from 11 – 17 or 18. But the event still proved helpful. The last time a play test was conducted with AB testing, 
the monster plush critters were the most popular toy. But this time, they were overshadowed by the large, 
colorful electronic foam blocks.

This prototype was also play tested in Mr. Rodriguez’ classroom on April 23, 2013, along with the foam blocks 
[28][29][30]. Nineteen kids play-tested both toys for a total of 90 minutes. The kids were broken down into 
three groups. The basic concept of both of the toys since they are essentially the same was introduced. Then 
the children played with the toys for about 20 minutes each, followed by question period.

The first group played with the plush toys more than the other groups. The assumption was that the plush 
toys would be favored by the girls, but the boys liked them as well, especially “Fire-Up,” the one that has 
flames on it and makes an alarm sound. The children enjoyed activating the alarm sound to warn other kids 
about potential danger.

Barely any attention was given to the Monster Plush System in the second group. They only used one of the 
monster heads to add to the structure they created with the foam blocks.

Figure 26. The Monster Plush System

Figure 27. Diagram of how Monster Plush System works



In the third group, little attention was given to the monster plush toys. Two girls broke off to play separately 
from the group of kids who were building a structure with the foam Blockuits because some of the boys were 
using the siren plush monster to destroy the structures the other kids were building.

Assessment
The Monster Plush System is more suitable for a home environment because it doesn’t encourage co-play. The 
siren head was the most popular one. A play test with only this toy would be a good observational 
opportunity because it has never been done yet. It would be interesting to see what kids think of this toy 
without other toys around.

The next step for this prototype would be to look into different conductive materials in order to complete the 
circuit. Using snaps as a fastener and conductor of electricity is successful in that the connection is strong, 
and the head stays fastened to the body. However, the physical act of snapping the head onto the body is 
rather difficult, and when a toy is designed for children, it should be designed in the simplest way possible. In 
order to fit better with the overall thesis concept, fabrics with various textures should also be explored.

Designing more parts other than just heads that can attach to the body and have more interesting outputs is 
also a current consideration.

Related work 

The Monster Plush System is most related to Mr. Potato Head. Mr. Potato Head is a plastic potato toy that 
allows children to attach various body parts to the body.

Figure 28. Play test in Mr. Rodriguez’ 
first grade classroom

Figure 29. Play test in Mr. Rodriguez’ 
first grade classroom

Figure 30. Play test in Mr. Rodriguez’ 
first grade classroom



ELECTRONIC FOAM BLOCKS



Context 

The latest prototype consists of large, foam building blocks, some with a variety of electronic outputs and 
some that are purely analog. The reason for choosing to incorporate purely analog blocks is because after 
observing the way children play, they don’t necessarily play within a grid-type structure. With the analog 
blocks, children have more creative freedom and are able to construct their spaces more openly. Modular and 
sustainable, this toy is also multi-sensory, with components such as music, multi-colored and multi-shaped 
blocks, colored LEDs, various textures and vibration motors. A few of the blocks are embedded with a 9-volt 
battery, providing power to the blocks that contain electronic components. When children place an electronic 
component block on top or below the power block, the circuit is completed, and children will be able to see, 
hear or feel the result of their action. All blocks also use magnets, further supporting the system structure, 
and strengthening the circuit. Children are able to build, improve, manipulate their space, and play within the 
structures they create. This prototype develops both the left and right sides of the brain, both logical and 
creative. Instead of being 100% screen based, this toy is a tactile, three-dimensional experience, as well as an 
electronic one.

Target 

The foam blocks encompass the widest age range out of all the toys, for children between 4 and 10 years old. 
The softness of the foam blocks appeal to the younger kids, while the electronics and construction aspects 
appeal to the older kids. The blocks are appropriate for either a home environment or an informal learning 
space such as an after-school program or a museum setting.

Prototypes

Prototype 1.0 – Full-scale, functional foam blocks

Concept
The goal of the first prototype of the electronic foam blocks was to make a few full-scale, functional blocks 
in preparation for Playthings. Playthings was an event held at Parsons that encouraged students to showcase 
their play-related projects.

Process
The first step was to wire a 9V power source through holes in the blocks [31]. Conductive fabric was 
connected to the wires to conduct electricity. Then an acrylic light block with conductive tape was placed 
on top of the power block to test the connection [32]. Figure 33 shows a rough, functional, full-scale version 
of the electronic building blocks. This prototype contained three blocks – a power block, a light block and 
an audio block. When the user pressed the button on the audio block, a buzzer sounded.



Figure 33. Rough iteration of full-scale, functional blocks

Figure 31. Wires with conductive fabric through foam

Figure 32. Acrylic light box on top of foam power block

Play test
This prototype was tested at Playthings at Parsons on February 23, 2013. People weren’t aesthetically 
attracted to these blocks, but once the concept was explained, people seemed intrigued. Unfortunately, there 
weren’t a lot of children to play test. Most of the people who attended the event were adults or students in 
the same program.

Assessment
This prototype was successful in that it worked and was full-scale. Embedding wire through the blocks 
served to be difficult, and a more elegant solution needed to be figured out. The plastic light block was way 
too heavy, and the contrast between the hardness of the plastic block and the softness of the foam was too 
much. Because the plastic light block was too heavy and too hard, it was not durable, and is not a good 
material to use for the electronic foam blocks.

Prototype 2.0 – 1/4 scale of complete system

Concept
The goal for the next prototype was to develop a 1/4-scale model of the complete system, including all the 



shapes and electronic blocks.

Process
All the shapes were first sketched out in a sketchbook, then on actual foam [34]. Next, all the foam shapes 
were cut out [35]. Figure 36 showcases all the shapes included in the system. Electronics were embedded 
into a few of the blocks using conductive thread, which was then tested for functionality. A few felt covers 
were created for the digital blocks. Visual cues were added on the covers, acting as a design affordance, so 
that users are able to distinguish the electronic blocks from the purely analog blocks [37].

Assessment
The felt was way too thick, and weakened the strength of the magnets. The next prototype would need a 
much thinner fabric, and the magnets should be embedded within a piece of balsa wood to strengthen the 
support.

Prototype 3.0 – Final iteration of complete system, full-scale

Concept
The purpose of this prototype was to develop a full-scale iteration of the complete electronic building block 
system. 

Process
For this prototype, a seamstress was hired to make patterns and sew covers for all the blocks. Shopping 
for fabric was a collaborative effort, and the textures of the fabrics were selected based on her 
recommendations. As she made patterns and sewed on the covers for the analog blocks, the first three days 
on my part were spent sewing in the circuits for the full-scale, electronic foam blocks. It took much longer 
than expected to figure out how everything would work together.

The easiest way to embed the electronics was to draw directly onto the foam blocks since they would be 
covered anyway. Figure 38 shows the power block, which contains a 9V battery switch. The easiest and 
neatest way to embed the electronics was to draw the circuit on muslin and sew directly onto the fabric as 
seen in Figure 39. After the circuit was sewn onto the fabric, the power block was tested with LEDs as seen in 
Figure 40. 

The next block made was the music block. The block was embedded with a 9V recording module from 
RadioShack18. A new button was soldered onto the module. Vivaldi’s “The Four Seasons,” 2nd movement,  

Figure 34. Drawing the 
shapes onto the foam

Figure 35. All the shapes 
cut out

Figure 36. All the shapes 
within the system

Figure 37. Visual cues 
added to digital blocks



“Spring” was recorded onto the module. The recording button was removed so people wouldn’t be able to 
accidentally record over the song. Figure 41 shows the music block with the recording module embedded 
into it. The LED blocks were made in a similar fashion as seen in Figure 42. After all the electronic blocks were 
sewed in, a working session with the seamstress was held. She hand-sewed conductive buttons onto the 
electronic blocks as seen in Figure 43. Figure 44 is a diagram showing how to play with Foam Blockuits.

Play tests
On April 13, the first play test was conducted with the foam Blockuits. Parsons held an event, called 
PLAYTECH, where AB testing was conducted. The Monster Plush System was also tested. The group of kids 
were a little bit older than the target. They ranged in age from 11 – 17, but the event still proved helpful.

The boy in Figure 45 remembered the wooden version of Blockuits from the last PLAYTECH event in 
December and said this version is a lot cooler because it’s bigger and you can do more things with the blocks 
since they aren’t dependent on the grid. Again, his favorite piece was the vibrating block. While playing with 
foam Blockuits, this boy tried to connect one output block to two power blocks. It didn’t work, because the 
circuit wasn’t complete, however, the idea was intriguing. He also suggested having blocks whose sole pur-
pose it to conduct electricity.

This 11-year-old girl in Figure 46 was also at the last PLAYTECH event held in December. She said this time, 
foam Blockuits were her favorite toy/game in the event. She also said she’d buy this if it were at stores. 

There was some cooperative learning going on because the girl with the curly hair was teaching the girl in 
the black jacket how the system works [47]. A potential Parsons DT student also came by, and the curly-haired

Figure 38. Drawing out the battery 
switch block

Figure 39. Circuit drawn directly 
onto muslin, then sewed on fabric

Figure 40. Testing power block with 
LEDs

Figure 41. Music block with 
embedded recording module

Figure 42. LED blocks with sewn-on 
circuits

Figure 43. Sewing conductive buttons 
onto digital block covers



girl was able to explain the system to her, and she did so, very successfully. So although Blockuits isn’t an 
educational toy, per se, children can still understand super basic circuitry through playing and interacting 
with this toy.

Foam Blockuits was also tested in Mr. Rodriguez’ classroom along with the Monster Plush System on April 23, 
2013 [48][49][50][51]. The first group was the most active of all the groups. They liked the plain analog blocks 
a lot and jumped onto them and hugged them. They also understood the concept very well. They knew that 
the only way to make the electronic blocks work was by using the power block. When some kids tried to 
make the electronic blocks work without a power block, there was at least one kid in the group that reminded 
them to use the power block.

The second group was mellow in comparison to the previous group, perhaps because they were on a 
mission. Almost everyone in the group worked together to build a structure with foam Blockuits. They didn’t 
understand the concept as well as the previous group because a lot of the kids kept trying to put two 
electronic output blocks together, and nothing happened. Also, there was no one in the group that 
reminded the other kids to use a battery block like in the previous group.

Figure 45. Play test at PLAYTECH

Figure 46. Play test at PLAYTECH

Figure 47. Play test at PLAYTECHFigure 44. Diagram of how foam Blockuits works



The third group also started playing collaboratively with somewhat of a goal in mind. However, two girls broke 
off to play separately from the group because some of the boys were using the siren plush monster to 
destroy the structures the other kids were building. The girls wanted to build a house to play in, and the boys 
wanted to build a house, then destroy the house.

Assessment
Foam Blockuits are definitely more of a social/collaborative-setting type toy. The kids had more fun playing 
together to construct larger structures and were able to help each other “troubleshoot” when the electronic 
blocks weren’t working. Perhaps there’s a way to incorporate something that encourages goals for kids when 
playing with this toy.

One of the main issues with foam Blockuits was stability. The next iteration would definitely solve that 
problem. The blocks were stable, but not stable enough. The issue can be resolved by using a harder foam, 
thicker foam.

Figure 48. Play test in Mr. Rodriguez’ 1st grade class

Figure 50. Play test in Mr. Rodriguez’ 1st grade class

Figure 49. Play test in Mr. Rodriguez’ 1st grade class

Figure 51. Play test in Mr. Rodriguez’ 1st grade class



Related work 

Woodland Wiggle19 is a large-scale, interactive exhibit housed within the Royal London Children’s Hospital. The 
exhibit, designed by Chris O’Shea and Nexus Interactive Arts, invites children to play within a storybook world. 
The play space, designed by Cottrell & Vermeulen Architecture and graphic designer Morag Meyerscough, 
features oversized furniture and creatures. With Woodland Wiggle, the experience and large scale of the 
exhibition are what categorize it as a precedent. 

Imagination Playground20 is a “mobile play system made up of big blue blocks in many unique shapes and 
sizes.” Children use the blocks to construct both indoor and outdoor spaces. They are able to make objects or 
build structures. Imagination Playground provides a very open-ended play experience. However, it lacks the 
electronic component that is one of the foundations of Blockuits.



CONCLUSION



All of the projects will be demonstrated at the Interaction Design and Children’s Conference21 at the end of 
June, 2013. The foam blocks are the only prototype worth further exploration. In order to improve upon that 
system, the use of electronic inputs such as sensors is being considered.

Blockuits are more intuitive and have greater creative potential than many related toys. What differentiates 
Blockuits from the competitive set is that Blockuits lie at the intersection of ultra-techy toys (Snap Circuits and 
littleBits) and open-play structural toys (Imagination Playground). They are more intuitive and have greater 
creative potential. Blockuits don’t aim to teach specific electronic concepts, but rather aim to help children 
develop an innate understanding of basic circuitry and magnetism. Another differentiator is that the monster 
plush and foam prototypes are soft, while most electronics kits are hard, plastic, metal and wood.    

Blockuits are a tool supporting 21st century skills. In order to succeed today, children must “learn to think 
creatively, plan systematically, analyze critically, work collaboratively, communicate clearly, design iteratively, 
and learn continuously22.” Blockuits support these skills through their open-play, systemic design and 
technology, as well as through the encouragement of co-play. The prototypes presented in this paper begin 
to define and explore a rich problem space where open-ended experimentation will be as important, if not 
more so, than mastery of information.
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