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Abstract

For the last semester, we have been working on a project in the theme of playful
learning. Technology keeps popping up with different implementations all around
us, making it more and more important that there are people who know their way
around electronics and know how to maintain them. Having all kinds of electronic
devices is nice, but without the basics of knowing how to work with and how to fix
them, they can be short lasting luxuries.

With the resource shortage we see that nowadays, products are designed to be
repaired. Therefore, we consider it important for the users willing to understand
the hardware they make use of every day. And with the understanding of hardware,
these user will be able to make repairs themselves and thereby repair their own
products and those of others instead of replacing them.

As learning is easier when you are younger, we are focusing on children. Existing
electronics kits and basic programming software are either too hard for children
and beginners to understand or limited and non-intuitive. This being the case,
we are dedicated to design a product where the user will learn by doing and by
engaging with the product, with the intension to educate them in regard of general

electronics and to inspire them in the future.
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Summary

With the digital age we are in with electronics everywhere, learning about
electronics and coding seems like an absolute necessity for everyone in the future.
As learning goes best at a young age, we are designing a product where the user
will be introduced to several sensors and actuators found in modern circuitry. The
user will learn by doing and by engaging with these parts, with the intension to
educate them in regard of general electronics and to inspire them in the future.

Nowadays, there are already products with a similar concept on the market.
However, these tend to be limited or non-intuitive, focusing on either circuitry or
coding but never both. They cover a rather small aspect in a way that over a longer
period, bores the user.

In conversion with experts, we produced a prototype which will introduce children
to circuitry and coding in the way mentioned before. The prototype allows the user
to build their own circuits using specific modules and wires. The circuits can range
in complexity from a simple lamp turning on to a game controller. The circuit is
linked to a computer on which the user uses block coding to send inputs to and
receive outputs from the circuit.

When the user has built a game controller for instance, they can select a game,
made by other users on an open source platform, to play on the laptop with the
controller, giving them a direct and mostly fun way of knowing if their circuit

works.




Project Goal

For this project, our objective is to introduce the user of our product to circuit
building and programming with the intended goal to teach them more about tech-
nology in general. We have done so by creating a physical-digital hybrid learning
module. With the physical product, the user is able to build circuits, and with the
digital product, the user is able to assemble their own programs which will be able
to receive inputs of the circuit the user built themselves. The user will learn by
doing and by engaging with the product, we intend to educate and inspire them.

Our target user group are primary school children, aged 10-12. We chose this
target audience, because we felt like this is an appropriate age to start learning
about this complex subject. After conversing with primary school teachers about
our chosen age group and objective, they agreed that it was appropriate.

We intended to make the design approachable for all children, even those who
don’t have an interest in technology themselves. We therefor simplify it and ask
for professional insight of teachers and caregivers to determine how to enhance its
approachability. The exact extend to which we simplify the circuit-building part
will be investigated further as well.

At the end of this project, we wanted to have produced and tested a digital and
physical product. The digital component, the programming part, should be able
to work alongside the physical component, the circuit building, with both of them
interacting.

Also we wanted to have several digital outputs for the circuits to demonstrate what
you will be working towards as a student.



Research

In this section, we will cover our findings from different areas of research which
were used in the development of Blocc.

Theoretical Research

There are two main aspects in this project which we wanted to research before
starting with the rest of the project. First, we wanted to research playful learning,
especially what it entails and in what ways it might help people. The other aspect
we wanted to research was the relevance of tech. We felt like technology was
growing more and more important in our everyday lives, but we do want to find
out whether this is the case or not.

Playful Learning
As we are in the playful learning squad, we first want to define playful learning.
This soon turned out to be not as straightforward as we might have thought.

“Learning depends on the child’s engagement in planning their own course of
action based on their understanding and being able to follow through and make
comparisons between their expectations and their observations of real-world
manifestations thereof” (S. T. Baker et al., 2021, p2). Developmental psychology
describes learning as an active process. According to Daniel Reisberg (Wilson &
Keil, 2001), learning “can be understood as a change in an organism’s capacities or
behaviour brought about by experience.” The Oxford Companion to Philosophy
defines it as “the acquisition of a form of knowledge or ability through the use of

experience.”

Now that we have a definition of learning, we looked at part of playful learning
that covers play; According to E. M. Murtagh et al. (2022) it is quite challenging
to compare their work to other studies, as there are various ways in which “play-
based learning” is defined in literature and operationalized in practice. “Play is
an extremely difficult phenomenon to define and, perhaps because of its essential
spontaneityand unpredictability, has presented significant challenges to researches”
(David Whitebread et al., 2009). Zosh et al. (2018) proposed a definition of play
that creates a spectrum ranging from free play (no guidance or support) to guided
play and games (including purposeful adult support while maintaining playful
elements.



This leads to the following question: In what ways can play support learning?

Playful approaches can be an effective way for educators to support young
children’s learning and skill development (Sylva et al., 1976; White and Carlson,
2016). According to S. T. Baker et al., playful learning makes space for children
to engage with their learning trough question-asking, exploration, curiosity,
persistence, engagement in discussion and sharing interests between the classroom
and the real world (2021). They emphasize they use ‘makes space’ as it is not the
provision of the activity itselthatf that exercises the psychological mechanism for
learning. Rather, it is the way the child engages with their learning that matters.
What is important, according to both Bustamante et al. (2020) and Habgood and
Ainsworth (2011), is the guided interactions with the teacher or caregiver during
the learning process to bring about learning. Zosh et al. contend that guided play
achieves best academic outcomes because it harnesses the features of an optimal
learning environment as well as joy (positive affect) and iteration “more so than
any other types of play” (Zosh et al., 2018, p4).

The main points we take from this is that it is of importance to us to keep in mind
that we only provide the tools for education, meaning that the children still have
to do their ‘learning’ themselves. We will also have to consider the teachers or
caregiver in our design process, as they play a key feature in the learning process.

There is an overall conclusion that learning through play seems to be beneficial
in development of skills, creative thinking and overall understanding of a subject.
However, due to this spectrum in the definition of play, the exact way in which
we will apply this principle remains open to our own interpretation. During our
process, we will therefore stay in contact with educational professionals to receive
feedback and further investigate our options.

A lot of research regarding playful learning focused on younger aged children.
This led to the question whether older children of primary school age would also
benefit to this approach to education. “Much of the research thus far has focused
on early childhood setting, this paper therefore augments the body of evidence
regarding the association between play and academic achievement in the primary
school setting” (Elaine M. Murtagh et al. 2022). The study argues that a lot of
research regarding this subject that has been conducted is based on children in
their very early childhood and aims to shine this subject in a different setting.
The conclusion of this study, a study focusing on a playful approach to math
in primary school children, is that there seems to be a link between play-based
learning approaches and academic achievement (Elaine M. Murtagh et al. 2022).



Based on this research, we will be able to use this playful education style with our
chosen age group. The study does however emphasize that a controlled trial or
pragmatic evaluation is warranted to confirm effectiveness of the program.

Importance of technology

The next thing for us to research is the importance of technology in our everyday
lives.

One of the first sources we came across was OurWorldInData.org/technology-
adoption. Hannah Ritchie and Max Roser have combined data regarding the
distribution and adoption of technologies from a large number of sources in
several clear graphs.

The graph above displays the rates of diffusion and adoption of a range of
technologies in the United States, measured as the percentage of US households
with access or adoption over time. This graph displays a growing share of
households using specific technologies. This growth is quite strong for may of the
specific technologies.

As this source suggests, technology has gained a huge share in US households
over the last years. This source does not confirm the importance of technology.
However, we would argue that technology is increasingly important over the past
years, as it gained such a share, and would argue that there are no immediate signs
of this share of technology dropping.

Share of US households using specific technologies, 1860 to 2019 m

100%
BO%
60%
40%

20%

0%

1860 1880 1800 1520 1940 1960 1980 00 2018

Figure 1: Graph distribution of technology adaptation in US HOUSE®
holds 19. (Ritchie, H. (2017, October 2)).
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Market Research

Circuitry
After realizing we had to conduct research to which products were already on the
market we started research on products bearing the same concept as our product.
In this research we focused on both the method of teaching or familiarizing, and
the complexity of the circuits linked to the freedom in exploring circuitry.

Snap circuits®

The Snap Circuits arcade offers plenty space
for exploration, having a breadboard layout
on which components can be placed. The
components can be connected by both rigid
and moveable wires. The design uses bright
colors indicating the type of components
which are exposed on top of the plastic
together with their schematic appearance.
Giving it a professional impression. Figure 2: Snap circuits”.

Circuit maze™

Circuit Maze is a puzzle game where the
player makes circuits to turn on several
LED’. They make use of a grid to place
components and wires on which are all the
same size. The puzzles are motivating for the
player to continue playing. The wiring of the
LED’s is hidden in the bricks giving a clean
minimalistic look. Figure 3: Circuit maze™.

11



LogiBlocs

The Logiblocs Smart Circuit kit allows the
user to create electrical circuits by connecting
blocks to each other. The blocks are brightly
colored to indicate their function, also
they are transparent revealing the circuitry
underneath giving it a visualization of the
technology inside the components. Using
the blocks allows the user to create toys
on conductivity and audio recording and

Animate

The Animate cardboard electronics kit allows
the user to create their own circuits which
they can integrate in projects. The idea of the
product is to give the user as much freedom
as possible allowing great exploration. The
electronics are pre-programmed making it
more accessible for younger users or users
which have no coding experience.

Electronics Playground™

The Electronics Playround kit offers a broad
amount of electrical components up with
several complex components. The board is
also equipped to work with several outputs.
It offers a great base to explore circuitry on
on a higher level.

12

Figure 4: LogiBlocs.

Figure 5: Animate.

Figure 6: Electronics Playground™.



Programming

As coding will be part of our product and teaching experience, we researched
existing services breaking coding down to an easier, more accessible level. One of
the first ways to achieve this, was by using block coding. Block coding is a coding
environment where the user is able to write code by dragging and dropping blocks
of code. The blocks often have a certain shape to make it clear for the user which
coding lines work together. When a piece is able to follow up another piece of code
where the syntax of the resulting code is correct, it will fit in or next to the other
piece. This makes starting to learn programming very accessible. This approach
to coding can be seen in quite a lot of programming environments focusing on
teaching coding. Two very well-known examples are Scratch and ArduBlock.

Scratch

Scratch is a software designed for users new to [ £
coding, it presentsitin codingin a form of puzzling
where the user can create both animations and M
games in a digital environment. There are almost
endless possibilities in scratch, at least digital that
is. Furthermore, it is regarded by teachers and ™
reviewers as easy to use and learn with.

Figure 7: Scratch.

ArduBlock

ArduBlock is the block coding interface for
working with Arduino. It provides a simplified
version of coding in a digital environment with
the possibility to expand to a digital environment.
It is built for people with novice experience in
coding language, since the blocks don't really
have understandable language on them. Instead

they have the coding language, but written on the ;... & Ardupiock.
blocks.

Both types of software have their benefits. Scratch works well, being easy to use,
with lots of possibilities, while ArduBlock can communicate with hardware. A
combination of these two programs would thus lead to the best program for our
application.
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Business Research

For the business aspect we used our knowledge from Business Design to create a
business model canvas, which can be found in the third appendix.

The business model canvas is used as a tool to help visualize what is important
when putting a product or service on the market. It forces the person or group
who makes it to focus on what the key areas are for the business plan and what
the relationships with the customers are going to look like. In short, the business
model canvas is a big canvas with multiple blocks in it which cover and represent
necessary thinking steps for a product to thrive on the market.

While defining our customers, the business model canvas made us realize that our
customers differ from our target group. This is because our target group consists
of children between the age of 10 to 12 years. And apart from the target group, our
direct customers are primary school teachers or primary schools in general.

The main business concept is that our customers can either buy or lease our
product in large amounts via our website. The website includes general information
about our product and a video that explains what our product is about, it also
highlights our vision and how the product works in its context. We maintain an
indirect relationship with our customer via the website, since this is self-service.
Furthermore, parts of the product will be able as open-source which allows users
to tweak designs to their needs. This will be unlocked after a purchase by of one of
the two payment methods. The open-source part, which will work via the website,
will give the user the possibly to help design new components for the extension of
the component collection. The option to buy the product is available for everyone.
However, the option to lease the product in large amounts is meant for the primary
schools, so they are able to have our product with the learning module. The learning
module will provide the children with a self-directed learning experience.

We will work together with electronic supply shops and 3D-printing firms for the
production. Furthermore, we will collaborate with existing delivery services for
the delivery of our products. Lastly, if this business grows to a higher level in the
future, we could do collaborations with toy selling brands and educational brands
or become their key partners.

14




Process and Iterations

In this section, we will describe our design process. It will include original thought
processes, sketches, prototypes and our design choices.

Our process started with a brainstorm session. In this session we communicated
everyones interests and started making a list which contained target groups,
everyday problems we faced and personal interests. The main goal of computing
this list was to get everybody to start thinking about the project and possibilities
coming with it. After the session, the idea of teaching children about electronics
and programming turned out to be a major favorite.

First sketches

To follow up on this idea, we agreed to start making sketches and concepts of what
we thought our product might look like. One of the images that stood out was the
idea of a chessboard on which individual components would stack on a grid like
surface, an idea that comes back later.

From these sketches we quickly realized that there were a lot of options in regards
of what kinds of product we could produce. We did learn that most of us were
interested in a product that is a physical digital hybrid where inputs on a modular
physical circuit would be able to communicate with an educational programming
software.

Also, we realized that apart from these sketches, we would have to conduct research
into our problem statement to build a legitimate case as to what goal we could
contribute to. We also started to research into other product which were already
on the market.

7 %
b bk comfoncrls wts and praft
l-tg,gllﬂlﬂﬂf

Figure 910, 17: The sketches and conceptual renders made to illustrate how we saw our product take shape.
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Prototyping workshop

After discussing our ideas, we started prototyping. We agreed that during our
project we wanted to interview (educational) professionals to receive feedback
on our own prototype iterations and other products which were already on the
market. This would steer us during the process of making our project.

After a quick and dirty prototyping workshop, we ended up with some useful results
which made us think in regards of how we could connect individual components
in a safe way.

Fgur 18: The prototyping workshop. Figure 19: Prototypes made during the workshop.

Lo-Fi prototyping

This is where our first prototypes came in. We agreed that there were four global
structures of how our product could work.

Grid
The grid layout is the most simplified version of creating circuits. Introducing

circuitry as a type of puzzle whilst still being able to explore up to some complexity.
However with the grid style you are bound to a specific shape.

Blocks

The blocks style removes the standard grid and allows for more exploration an
more complexity. The wiring in this style will still be done by placing similar blo
after each other like in Circuit Maze.
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Wired blocks

The wired blocks version is very similar to the blocks version, however here all
the wire blocks are replaced by actual wires. This allows for more space efficient
circuitry and so a higher level of complexity. The wiring also allows the user to
integrate their circuitry into weirdly shaped objects like in Animate.

Fully wired

The fully wired version will fully expose electrical components as done in Electronic
Playground and Snap Circuits. Giving a advanced and professional experience.
This version can either be used as the Wired Blocks version with exposed circuitry
or as the grid version in a breadboard like platform.

To receive feedback from a professional, we wanted to make a prototype with
which we could convey all these different ideas. This is when we developed our
wooden prototype, a chess board with loose blocks. This allows us to convey all
our ideas to a professional.

To do so, we set up an interview in which we would be able to receive feedback
on existing products, as well as on our prototype, with the aim to get a sense of
direction in regards to which of our ideas would be best, if any were good at all.
For this we approached different primary school teachers and PABO students and
teachers.

Figure 20 to 22: The wooden prototypes meant for midterm demo-day.
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Midterm demo-day

After our first interview with a PABO student, we decided that for the mid-
term demo day our prototype would be based on the loose blocks which were
magnetically connected to each other. Next to this prototype we would also present
our wooden prototype together lo-fi prototype of our digital environment and a
prototype in which you could play a game with a soldered controller, allowing the
user to experience the digital aspect of our product. The reason we did this was to
receive feedback on all the parts of our project.

After midterm demo-day we increased our N-value which at that time was 1. We
conducted several interviews with both parents and one with Rong-Hao Liang. All
the interviews together gave us an N-value of 13.

Bloc-<C iR
.qmm;ﬁﬁr ag:rmmma KIt for the new generation !i“ ﬁ.‘a

Writa your own code
Play your own game
The future of electronics starts with Blee © Ready? SMAPY = =i

Program

Figure 23: The midterm demo-day poster.
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igure 24: Our stand at midterm demo-day.
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Rehaul

With more interviews conducted, we continued the project with a new vision.
We wanted the learning process to be gradual and rewarding. To do so we started
designing several new games which would be playable with self-made circuits.
To help children get to the point on which they were able to create the necessary
circuits themselves, we started the creation of a learning module and a component
manual which students and teachers could use.

It also became clear to us that the blocks representing the wires were both
confusing and made the product seem inaccessible. Because of this we decided to
rid ourselves of the blocks and use actual wires. We did this to make our product
more accessible, create the feeling of building an actual circuit and to add a playful
element of plugging wires in to and out of the modules.

As a result of the changes we had to make and the new aspects of the product we
had to include, we decided to rebrand ourselves with a new color palette and design
structure. Wanting to make our products seem approachable and gender neutral
we made several moldboards illustrating masculine; feminine and gender-neutral
designs. After evaluating these mood boards we made our palette consisting of
pastel colors mostly found on wooden toys meant for children and decided that
our designs had to be round edged and fresh.

W L
W

Figure 25 to 28: The moodboards and the new colour palette.
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Redesigning modules

With a new list of components to implement which were based on the interview
results, and a clear view on what our product should look like we started sketching
again. While sketching we concluded that both the color and shape of the modules
had to be representing the modules function. We did this to make the products
more accessible and more interesting to play with. Also, the shape would help the
children to better understand the function of the module by shapes they already
recognize.

We started designing the modules to be coherent and as we mentioned, self-
explanatory. After completing the designs and deciding we wanted to go further
with this style, we started working on the interior of the modules. As we want
to have people repair their own electronics, we added the possibility to replace
every single component in a module, requiring them to be easy to disassemble and
reassemble.

Figure 29: Sketch of the binary switch module.
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Figure 30: Sketch of the temperature sensor module.

e 31: Sketch of the speaker module.
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Figure 32 to 35,: the new generation of modules, these modules ex-
press their purpose and all components are individually replacable.
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Figure 36 and 37: The creation of the new games.
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For the development of the games we first did some research as to what sources we
could use in the development of the games. We had no significant prior experience
in game design, but as we were planning on developing our own games, we relied
a lot on these sources.

On looking for sources, we came across two very useful YouTube channels. The
first being Impheza (1111, November 11) a channel dedicated to basic game design
and 3D modeling. One of the tutorials on the channel covers a step by step tutorial
for the development of a Low Polygon Type racing game. This game would fit with
our product, as it would be easy to implement basic controls with Arduino and the
overall aesthetic fit our vision.

Development of this game went smoothly, largely thanks to the amount of
information which could be found on the channel mentioned above. When the
basic game was done, it was time to implement the Arduino code with the game.
We wrote an easy code to print the readouts of the components and using another
tutorial by the YouTube channel Comet’s VR (2020, 12 november), in which a
serial connection between Unity and Arduino is established, we were able to finish
our first game.

The second game would be more complicated, as a reflection of the higher difficulty
of the lesson associated with this game. We stumbled upon a YouTube channel
named Sebastian Lague (n.d.), in which the producer tries to realize programming
and game developing ideas he has. The video’s range from basic visualizations of
how a computer works to Procedural Terrain Generation, the latter of which we
were interested in.

Having a player roam a procedural terrain means that there are no boundaries
as to where the player would like to go, as new terrain will always be generated
around the player. This would be a more complex game to develop, but by
consulting the videos on the channel, we were able to develop the games. Just
like the previous game, we would have to change the control input from basic
mouse and keyboard controls which are covered by the original tutorials by our
own Arduino implementation.

After this, the only task was to combine both projects in one file, allowing the user
to switch seamlessly between both games and the code to run the different circuit.

24




Safety Measures

As the physical product of Blocc works on electricity, we need to make sure it is
safe to engage with by the user. We do this by working with a voltage of 3.3V and
an by having an amperage not exceeding 250mA.

All the components have diodes in them, these ensure current is only allowed to
flow in one direction no matter how the component is plugged in. Also several
components contain resistor, these are there to protect the PCB’s and extend the
products lifespan.

The resistors next to the microcontroller inside the hub were adjusted to the
maximum current input/output of the positive and signal ports. The maximum
current on a teensy 3.2 input pin is 9ImA. Since it runs on 3.3 volts, the resistor
needed to be at least (3.30 V)/(0.00900 A)= 370 €. The first resistor in the E12
resistors above this resistance is 390 ohms, so these were used between the input
pins and the cables.

Figure 33 and 39: The improved interior of the modules.
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Interviews

Interview setup

We found user research to have an important part in how a product should
function. Therefore, we wanted a lot of interviews throughout the prototyping
stage to inform our decisions.

Since interviews on children are both hard to conduct as well as hard to get through
the ethics committee, we opted for people who work closely with children instead.
This led us to thinking of primary school teachers and PABO students, who are
either educated to know children and how they work or are learning this.

After finding a group to interview, the guidelines of the interview needed to be
written. We opted for an open interview since we planned to interview a few
teachers, and this would lead us more to their opinions on which they already
have existing knowledge and/or practical experience.

Our interview should of course start with an introduction of ourselves and the
product we want to make. We will then show a few pictures of various products on
the market, as well as our prototypes, and gauge their opinion on approachability
and what children would like and dislike about them. In this the specific design
features seen in the product will be mentioned to make it clear what kind of
information we are looking for.

For the question about our prototypes, it was most important to find out which
one would be the most promising to reiterate further upon. This is done by asking
questions about a few different aspects:

- How intuitive should our final product be?

- At what point is our product durable enough?

- Will anything get lost and how do we prevent it?

- Is it self-explanatory how it works?

Our written guideline for the interview can be found in the appendix.
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The first interview

The first interview was the only interview conducted before midterm demo-day. It
was conducted together with a PABO student from the HAN in the Netherlands.

The coloring on Snap Circuits is very interesting, making it more approachable.
In general, it is confusing but with proper instruction it seems usable. The LED
screen could be interesting to the users.

An execution like in Circuit Maze seems too simple for the user, making them lose
interest over time. The coloring is nice, and it is esthetically pleasing.

Revealing the circuitry adds interest for the product. Also, the use of speakers and
microphones seems very interesting to children.

Using preprogrammed sensors seems great for a workshop but will not keep
children interested for too long.

Exposing the electronics creates interest for the product. The complexity is great
for students who participate in special projects. The wires will probably get lost or
break after a while.

The use of schematic like drawings for the components seems nice as it introduces
the user to higher level schematics and forms a professional trait.

After discussion, the following components were recommended to make use of:
- LED screens

- LED lights

- Microphones

- Speakers

- Buttons

Out of the review session of our prototypes came that we could best go with a
hybrid between the block and wired version. Where we will make least use of
wires to make them more unique, creating a sense of value and to keep the product
from becoming too complicated. The blocks version is most similar to real circuit
making whilst keeping things straight forward enough. The grid version seemed
too simple and limited.
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Later interviews

After conducting more interviews we had an N-value of 13. Here we will describe
the main findings from these interviews.

In the interview, we directly asked them feedback on what they liked and what
they disliked about the products that already exists on the market.

Starting with the feedback given on the first product called Snap circuits®, the
product seemed too chaotic for children. Also the breadboard made the product
seem limiting and the combination of wires and wire blocks caused confusion. The
coloring in the product added some sense of structure. Although limited by the
breadboard the product featured interesting outputs such as a clock and an LCD
screen.

The second product, Circuit Maze, was esthetically nice. The color palette made
the product seem very professional. The game was less challenging as it was an
adaptation of a puzzle solving game. The puzzles make the product approachable
and motivating, however you will not learn that much about circuitry.

The LogiBlocs kit brought mixed feelings, whereas some interviewees thought this
product added a lot of freedom with the modular blocks; Others thought it was
too limiting as there were so many amount of ports. The coloring added to the
experience as it categorized the products. Also, the product did not match our
target group as it was too simplistic.

Animate received most positive feedback on aesthetics, the shapes resembled
purpose and the wires added structure. The fact that the user would build its own
creation with cardboard and these blocks was very well received. However the
product limited imagination as all the components were pre-programmed. Few
interviewees mentioned that the cardboard made the product seem rickety.
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The circuit-lab does offer a lot in a nice, colour coded manner. This product
however is a bad tool to introduce children to coding with. The product was too
overwhelming, it was in an educative setting, which could be holding children
back when engaging with the product. The product seemed very accessible to
parents and teacher as it is designed in a similar style as toys from the past.

On coding, it was mutually agreed that Scratch was better for our purposes.
However, the colouring in Scratch was still slightly confusing and the general
layout was confusing.

We also conducted a later interview with a teacher. This open interview mostly led
us to discuss diverse ways of learning. To make children interested in learning, they
adopted an inquiry learning method, which includes asking questions and trying
to let the children solve the problems themselves. If they are not able to understand,
scaffolding is used to make the question gradually easier. Some children, however,
cannot work with this and would rather work with a recipe method, giving them
all the information they need so they can do the exercise. Other options are to
frame the exercise within a house for example. Make a lighting system within a
house or design a game controller. But elementary school is not only to learn hard
skills, but also to learn basic skills like reasoning. This is also something to think
about in a learning module. Regarding our primary product, the blocks using
wires were seen as the best option, with similar reasoning to the parents. The color
palette also should strive for a gender neutral appearance. From our interviews, we
decided to change our direction in several ways.

Firstly, many noted that without working with real wires children would feel like
they would not be working with electronics. Using real wires instead of blocks
would also make sure children would not just think inside the box they are given
with a board, but they are given freedom to explore and get more creative, since
this boundary is taken away when using real wires.

Furthermore, we decided to rehaul our palette and the way our products would
look.
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Results

At the end of this project, we were able to display our final product at DemoDay.
Blocc is an educational tool which can be used to teach children from 10 to 12
years old about electronics and programming. Blocc consists of learning modules
ranging in difficulties three difficulties, a component booklet, two digital games
and the electronics kit. It will be used in a classroom where the students can get
their own learning module. In this learning module, several lessons can be found
ranging from easy in the beginning to more difficult lessons later on.

Figure 40: Our product and all the elements.

The electronics kit consists of the following components: a hub, two splitters, two
pushbuttons, one soundsensor, one potentiometer, two joysticks and ten wires. All
components protected so there is no possibility of electrocution or short circuits.

Lessons focus on incorporating new components, and therefore start with an
introductory paragraph introducing the basic function of the component followe
up by some questions. Afterwards, the students can move on to integrating
component in a circuit. The amount of guidance in the assignments differs
module level, ranging from graphical step-by-step guidance to only hints to
the final results in the level-three module.

30



After assembling the circuit, the learning module aims to implement an interactive
experience with the circuit which the student built to reward their effort and
give extra motivation to understand the learning material. The first lesson of the
learning modules only covers analog circuits, but from lesson three on, each circuit
is linked with a small game which can be controlled by the circuit.

The two games included are a racing game which can be controlled with a
potentiometer which functions as a steering wheel and with to buttons, gas and
brake respectively. The second video game is a wandering game allowing you
to roam in an endless world, while taking a block friend with you. The game is
controlled with two joysticks, where one controls the movement of the player and
one controls the camera.

Figure 41: An analogue circuit built with Blocc.

igure 42: The world walker game.

Figure 43: The product packaging. Designed to
resemble a power source with two ports like the
ones on the modules.
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If at any point a student gets stuck or want more information in general regarding a
certain component, the teacher has a component booklet (Appendix 1) containing
extra information for all components, including information about the schematics
in case a repair has to be made.

To promote Blocc, a website has been published containing more information

about the product (including a video) and contact information to get in touch
with us. Furthermore, a concept for the coding environment has been produced.

blocc
——

Sensors & Inputs

Wire is connceted to [R2

Switches & Sliders

When Push Button Is pressed
Push Button

x iF -
Potentiometer ‘22 The car goes Forward~
Joystick

I Lights & Outputs

Figure 43: The coding environment.
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Figure 44: The frontpage of the website. (Uijlenhoet, T (2022)).
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User testing

Shortly after demo-day, we were able to make an appointment to test our product
with a teacher and a technical assistant working at a primary school called De
Driestam. Picking a date for the appointment proved to be difficult and it was a
pity that we could not use the feedback from this session for DemoDay, but we are
glad we were able to perform these user tests nonetheless.

At the beginning of the appointment, we introduced our project shortly and
showed them our product. During the user test they were able to use our product,
including the learning modules, electronics kit and component booklet, without
any interference or guidance from us (unless asked for). In this section, we will
cover the most important observations and feedback.

The product seemed very approachable and fun to use. The color labeling made it
clear what category the components belonged to.

Feedback on the component manual was generally positive. Although, it was
preferred that the students had access to it in medium of a poster on which they
could easily find all the components.

Also the learning modules seemed too difficult, instead of the text based guidance
we should consider doing this by illustrations demonstrating the assembly process.
While testing the product we noticed there was a lot of scrolling through the
booklet, to avoid this we could implement the same poster as mentioned before to
have all the components in the same place.

A problem which did not occur to us before was that for several circuits, a black
wire had to go in both a red and a black port. This seemed too confusing so in the
future we will introduce a new colored wire which is for this specific purpose.
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Figureys: User testing. Figure 46 and 47: Notes taken during the user test.
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Conclusion

Looking back at the design process, we have had our ups and downs. Eventually
we were able to create a working prototype which was based on interviewee’s
input. However, as we were reliant on these interviews we suffered a delay. We
spent too much time trying to get in contact with potential interviewee’s causing
unnecessary delays in the process.

We as a group are happy with the outcome of the project. We have spent a lot of
time in researching, designing and manufacturing. We are particularly happy that
everyone has had the opportunity to work on their personal development plan.

We reached our project goals partially. The user is able to build their own circuits
and use the circuit in an interactive environment, in our case two games. They
are not able to program their own games however, which is the main part that is
missing to fulfill the project goal .

The latest user tests concluded that the blocks were very approachable, but the
learning module was not, since there was too much text. The circuit enough
is simple enough to be useful for teaching in our target group, but it was still
understandable, so this goal was reached. Thus, we are happy with the outcome of
the physical blocks with their approachability and complexity. We, however, did
not focus on the programming environment since we found it hard to work on
it alongside the blocks in the given time. However, computer interaction with the
circuit was still possible with pre-written code and games.
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Discussion

As concluded from the user test, in the future we would like to redesign our learning
module and add a separate poster introducing every single component. Also, we
want to add a set of video tutorials walking the teachers through the product and
on its aspects. We would like to create videos for when repairing components
and for specific lessons. If we were to continue our project we would go further
with user testing, followed by a rehaul taking in the feedback and improving our
product.

Also we would realize the digital environment, including the coding environment
and the games library. If we were to take these steps, our goals would be achieved.
Our main discussion point is that we spent too much time on finding interviewees,
as we now know the importance of the interviews we will start this process earlier
in future design projects.

35




Our Team

Teun Roetman

Tom Uijlenhoet
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Work division

To visualize our work devision, we assigned a colour to each group member and
use shapes to represent their involvement in specific tasks within the project.

Bram van Duivenboden
Stef Klaassen
Teun Roetman

Tom Uijlenhoet Very involved Involved A little involved

Theoretical Research User research Conceptualizing
Playful learning Interviewing Graphic design
research

»

*

Market research Electronics research Designing prototypes

-

Sketching

Business research Colour palette



Bram van Duivenboden
Stef Klaassen

Teun Roetman

Tom Uijlenhoet

Very involved Involved A little involved

o)

Learning module Casing Lo-Fi prototyping

Component manual Assembling Video producing
electronics

Coding environment Making games Video editing

Website Integrating games Midterm report

Poster Packaging
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Reflections

Bram van Duivenboden - 1688235

Duringthelast semester we, as first year Industrial Design students, were introduced
to our first big design project. In this reflection, I will cover my experiences during
this course and reflect on learning goals.

Starting of this course I was quite excited. It would be my first big project since
starting with this study and I was able to join my favorite squad, Playful Learning.
The start of a new project goes hand in hand with a new ideation phase, a phase
where you introduce yourself to your group and start brainstorming about possible
directions to explore within the project. This is where I hit my first obstacle.

Most other courses were very structured. They had clear guidelines regarding the
direction your project should head in. Project 1 lacked this structure. The only
guideline we got for this project was the general theme for the squad. I struggled
with this freedom. I am aware that I am a problem solver and without a direct
problem to solve, I felt like a fish out of water. This is something I feel like I need to
work on, because as a designer, I believe I should be able to generate my own ideas.

In this project, I was able to challenge myself more often by taking on tasks I was
not particularly confident in, as we as a group decided that we wanted to structure
our workload not necessarily towards efficiency or overall results, but more with
an emphasis on learning new skills. Our chairman was very well organized, which
allowed me not to worry too much about the planning and organizing of the
project. I am a control freak and being able to hand these tasks over to someone
else was a mayor contributing factor with learning new skills.

During this project, I often took it upon myself to analyze papers to support our
case. It is something I had done before in high school, but on a very basic level.
I believe being able to use proper sources is key for understanding the problem
space in a project and to be able to make a valuable contribution as a designer. The
feedback we received as a group for the theory research in the midterm report was
very good to my surprise.
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I lack self-confidence when faced with tasks I have not done often, am new to or
have not done for a long time. For me, this leads to procrastinating the task at hand
which is quite frustrating. I was raised in a home where achievement and results
were very important, and I believe this pressure to perform led to my habit of
procrastination or a lack of perseverance. I took it upon myself to be as involved in
the theoretical research as mentioned above because it is out of my comfort zone.

For the same reason, I took it upon myself to developing some games for the
project. Game design is something I am keen to learn more about and was therefore
one of my goals in my Personal Development Plan. It was quite intimidating and
something I had been procrastinating for too long however, and to be able to
finally overcome this mental block felt like a great achievement for myself. I really
enjoyed reaching this goal to start developing my first games, and I am keen to try
to make more and/or different games.

One thing I did struggle with throughout this course was deadlines. I often took
too many tasks upon myself for deadlines like demo day or reports, which made
for a lot of sleepless nights. I am aware that it is a habit of mine to continue working
late. T have ADHD and at these late hours I finally get calm enough to sit down and
put in some productive work. I plan on singing up for a sport where I can train
early in the morning, to hopefully be able to tire myself enough to be able to sit
down and take a breather, leading to a healthier sleeping rhythm.

To conclude, I want to continue challenging myself by diving into new subjects
and I want to work on my struggle with productivity. I am proud of what my group
and I have achieved during this project and I am proud that I have ultimately
found a way to deal with my performance anxiety.
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Stef Klaassen — 1694510

For the past semester I have got to work on a product with which children in
primary schools get introduced to circuitry and coding. The product comes with a
learning module and components manual.

During group meetings, I often had the role of chairman and notetaker. Preforming
the tasks that came with these roles helped me keep overview on everything that
happened throughout the project and allowed me to make sure everyone had their
say. As I am a natural control freak, I encountered my strengths and weaknesses by
doing so. The role of chairman gave me the opportunity in improving my leadership
and remaining my objectivity and acceptance to all ideas during meetings.

When we arrived at the prototyping stage, I had an active role in both the
designing and manufacturing of the prototypes. Up until this point in my career,
this design process was one of the most evaluated ones. Every aspect was carefully
chosen, from coloring to fillet diameters. Having such an elaborate design process
helped me improve our products by questioning every design choice. This process
helped me realize a coherent set of products ranging from physical prototypes
to graphic designs. This design process further helped me implement my target
groups desires into my design. As I got better at 3D modelling I also realized I also
have a lot to learn, some of my designs weren't optimal resulting in unnecessary
difficulty in the assembling stages. In the future, I will keep this in mind and put
extra attention to such details. Also I will test and evaluate my products digitally
before manufacturing to save time and production costs.
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In my personal development plan, I mentioned I wanted to improve in report
writing, by writing our midterm report with my team and receiving feedback on
it I now know more about what is expected from me and what approach to the
writing I can best use. I have put this approach to use by doing my part in the final
report, I will use the feedback on this report to measure the process I have made
in report writing.

Next to report writing I also mentioned that I wanted to improve in conducting
interviews. In the later stages of the project we evaluated several designs with
teachers and parents with the goal to further improve them. Conducting these
interviews learned me to ask the right questions and steer the interview to get as
much useful information out of them as possible. Having practices with conducting
interviews really helped me as I can now efficiently conduct interviews in future
projects.

Ultimately, I want to put all the things I have learned to use in future projects. I will
further develop myself in product design focusing on making my products easy
to assemble. I want to further improve in understanding the business aspect of a
project as I realized that I have few experience in this area of expertise.
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Teun Roetman - 1687484

In project 1 I worked in the squad playful learning. In this squad, me and my
groupmates designed an ecosystem of a learning module, electronics, coding
blocks and games to work together as an education package for elementary school.
I learned how to iterate on prototypes using feedback gathered from user research,
basic graphic design, implementing electronics and various other skills in the
process of project 1.

The first point I want to reflect upon is my graphic design. It was one of the things
I could not do before project 1 and it still is a weak point. Up until the mid-term
I did all the graphic design for our project, like choosing colours and fonts and
making templates for documents. I was not happy with the design however. It did
give me the basics of adobe illustrator and Indesign, but these will require a lot
more development for me to become competent at the programs. I tried doing
everything by pressing buttons and seeing what they do. These programs are so
complex that this strategy of mine really does not work anymore. To up my skill
level in these I should watch and read guides on the programs. I feel like this is
the same for my graphic design. I miss the basics of theory to experiment with the
design. Thus, although I did progress a bit in graphic design, it was not as much as
I would have liked. In the future I will take actual courses on these, since my old
method does not work that well.

Including users in our design process went quite well, but should have gone
smoother and faster than it did. We did a lot of interviews, as well as user testing for
our project. We got a lot of useful information from the interviews, although later
than we would have liked. This delayed our process as a whole and thus limited
the amount of iterations. The user testing had the same problems. We wanted to
test with teachers, but we had slow or no replies from most of them. This caused
us to not be able to utilise the feedback we got from testing to improve our final
prototype. To prevent this in the future, we should try to contact as many of our
stakeholders as possible as soon as we know who these will be, to ensure user
testing and interviews to minimise the delays they cause.
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In the project I had some clear planning issues. Firstly, i planned a vacation in the
middle of the semester, causing me to be useless for a week, and being out of the
loop after returning. This was a strain on both me as well as my team. Looking
farther ahead and making clear what I should do beforehand and afterwards would
make a vacation possible, but the best recommendation for myself is to not plan
vacations in school weeks.

There were more planning errors. The final report was written entirely the day
before the deadline. I had time before this, but with no division of labour and no
starting point on what we wanted to write, I could not start. This would have been
solved by planning in advance who would write which part, or at least planning
this at demo day.

There were also some teamwork issues. I noticed I worked differently from my
other group members, which caused some friction. My concentration at meetings
would slip away after half an hour, causing me to miss important choices and
information. The best counter I found to this problem was to do easier project
work while meeting. This would still make sure I would know the main points of
the meeting, while also doing work on the side and keeping my concentration. An
even better solution for me would be to have shorter, more concise meetings, but
this would need group support.

To conclude, I learned some useful skills in this project, but there are also a lot
of things to improve upon. My graphic design started with this project, but I am
going to need to understand it and the programs needed for it better if I want
to become capable at it. Thus I am going to follow online courses for this. User
involvement went great for the first project, but we now learned contacting early
is important to not cause delays. A clearer and more detailed long term planning
would cause less stress and work being easier to do. Lastly, for me as a person I
have problems concentrating, thus half concentration on meetings might be more
useful for me, while the more ideal solution would be to have shorter meetings.
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Tom Uijlenhoet- 1687484

We are now almost finished with project one in this first year of Industrial Design.
After working on it for almost half a year, much has happened with our project,
with my learning goals and with the teamwork. This project has been a rollercoaster
for me and I have been gaining a large amount of experience and development.
Halfway through our project, we had to write a reflection about the project until
the midterm demo day. At that time I talked about my smart learning goals and
how I went through changes in order to develop. These smart learning goals have
also gone through a small change as well but not that much. The main smart
learning goal is still that I want to improve on how to communicate my design
ideas. In order to improve on this, I wanted to get better at pitching, sketching and
prototyping. I feel like these skills are important to me since it helps me shape as
a designer.

Last time, I talked about how I started with improving on presenting in front
of a small crowd. The main learning experience I had then was mainly that it is
important to do it as much as possible in order to gain confidence in presenting.
Another important aspect is that it is not smart to memorize and put up your text
for a pitch or presentation directly, because that comes across as very boring and
unconvincing. It is also not wanted not to know what you are talking about, which
is obvious. But the perfect balance is that you roughly know what you want to talk
about in your pitch and then naturally try to explain it. About halfway between
midterm demo day and now, we have had a pitching workshop. This workshop
has helped me with improving on the technical aspects of my pitch and presenting
skills a lot since the midterm demo day. During the workshop, we had to listen
to other pitches and give feedback to them with things that went well and things
that could be improved on. After this, the teacher talked about some important
techniques to level up our pitches. For example, I've learned to take breaks in your
pitch, to keep your intonation varied and to use emphasizing hand gestures for
extra conviction.

Furthermore, I wanted to improve on my sketching skills. Before I started with
Industrial Design this year I almost had no experience with sketching. My only
real experience was with the school subject art that I had in high school. There,
I learned some useful skills like drawing and getting your creative thoughts on
paper. But with Exploratory sketching this quartile, I have already learned so much
on how to sketch for exploration of an idea or design but also how to sketch for the
communication of it. The skill to sketch your idea relatively fast on paper is a skill
that I am focussing on a lot. I want to master it because it will help communicate
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my ideas to others fast and it will improve design processes. Even though I am
working on improving this skill a lot, I am not where I want to be yet. The teacher
taught me that sketching fast is a key to a great sketch and if I had to make a design
proposal for a client in the future, I would not have much time. So, to quickly
explore many ideas in a short amount of time, I must improve on this aspect more
by practicing on my pace of sketching. For project 1,  have been sketching different
types of new components for our circuitry component collection. I first tried to
explore different types of shapes for new components and afterwards I made loose
but detailed communicative sketches of a speaker component, a temperature
sensor component and a binary switch component.

Moreover, I tried to improve on prototyping last time. However, after midterm
demo day, we divided our tasks so that I was not working on the prototypes too
much. I took over other important tasks like building the website and the business
model canvas as individual tasks. I used my learned skills from Business Design to
build the business model canvas and learned how to use Wix to build the website.

Lastly, our teamwork has improved a lot lately. First, we were just working from
week to week without any form of planning whatsoever. One of the group members
was on vacation for a week and we did not have contact and did not discuss how
to manage the situation. This was a small wake up call for all of us. After this, we
tried to manage our meetings with preparations and made a document for our
task division. This improved the situation already a lot, since we were making way
more progress than before. However, about 6 weeks ago, we made a clear plan on
what we wanted to have finished before the final demo day. In the planning we
wrote all the tasks down, divided them and gave them clear timeslots with a small
time buffer. This made it really clear and during these 6 weeks we communicated
well via WhatsApp and managed to finish before demo day.
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Appendix

Appendix 1, components manual

— COMPONENTS MANUAL

In the components manual you can find out everything about
the different components BLOCT offers. ALY componsnts have
their own page on which a discription of the component s
written. Also, by means of visual aid it 45 shown in what

situations the components can be wsod and how they should
be plugged in.

On the back of sach page it s illustrated what componerts
are prezent and how they should be assembled when replacing

COMPONENTS MANUANL thed:

The Hub The Hub
Hicrocontrallers Hicrocointrollers

Tha hub 1% the main black pf the circute. It fumctioas as the

far the circult and all % ta

throogh w :

= used to haw he microcontroll 1de the hub use

these components; allowing you to control rouit through

pragramming, Ware Anfarmation ahbout this faurd 1n tha
% g module:

=

ErE sl

LED LED
Lights & sutputs Lights and outputs /
1 e tting diode 15 a /
A diade 18 an I~
r i ¢ lets L/]
] ore < LED's
colors and can be put
ton orog sretar  for
4
v
Push button Push Button
Switches & Sliders Switches & SLiders

-

¥

a
cxamla) ar %
for tha hub,

Flow
. Tha buttan o
al switeh in
an LED far Q
turrant at nput
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Potentiometer Potentiometer
Switches & Sliders

switches & Sliders
. The potentiooeter or potnoter 4% A r
woltage divider. It divides the woltags 1
— ower  the: tws  oetpat  plng Tha
. patentionater be used #n o8 circutt
tn have an adjustasle voltage input For
another comgonont  or o uso the
adjustable outpur as an input for the
bl

Joystick Joystick
Switches & Sliders Smitches & Sliders
The joystick 15 closely r 7
: tho potentiometer. Tha Jayst |
T figNeTEr  to track  the
i of the joyatick aleng e
directions, tne  potentiometer s
connected to k-axes and tha ather
the yeg=es. The data tr e
Goperent fonerers will g =
amdl interpreted by the huh. This =
menent <an be used To move a <
charecter 1n @ wigao pones  for
asanple.
f
S ¢ I 1 E

Microphone
Sensors & Inputs

Microphone
Sensors & Inputs

The soundsensor 45 @ comporant that
to saund and 15 abl =

o from that sound, This signal o
be used ax dnput For the hub, to in turn
control an LED far-ar te be used in 2

| |
o For cunple I |
@) j&
&
=,

T
e
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Appendix 2, learning module

|:||:|:II

LEARNING MODULE

LESSON 1 LESSON 1
Hi, welcome to your first electromics lesson. 5o, time to cennect yowr first LED. Follow the
Throughout the learning module you are going to schematic below to comnect k.,
make your own circuits, write your own codes and
play, your own games!

But let us start with the basics of circuitryl
Inm this Llesson you will laarm:

- How ta connect a led to a hub

- Hew a connection plece works

- The difference between parallel and series

i

MNowi take a good look at the brightness and add
another LED using this schematic:

Tha b §5 the cenkral glece whers
you corwet swerything. T4 haa =
poattive AEgaTive  porE,
whirs P wloeteietry Tlows Frem
ane o the other. Tt also hos 8
signal poree,  which con o be
cannected ta various coapanents te
Far exaaple let you play gemes,

Then there 1= the Lignt. You reed
t0 make sure positive and negative
pUrts are corrrctly connected o

the LED, =0 red bo red s Blash 0000 seassasaimassaimasasmassisasssrasratrasrasaanay
o bieck, othewise 1t won't Light
up.

Connect them in parallel using the schematic below.
How bright are the Ui
light?

t now compared o a single

The last component used im this
lessan 15 the comnection piece.
This allons you to <oAnedt mors

than one wire to the negatlve and w 4’
posiTive porta. Wy o thar when L

yOU Can Connect the Components To r C—-,‘ 1
wach uther? Cnde and Fird et % 1
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LESSON 2 LESSON 3

In this lesson we are going to play our first In this lesson you will learn:

game, Scream Flight. By screaming nto & sound = How you can play Rally ®akker with switches
sensor, we can control our Figure, and a potentioneter

In this lesson you will learn - The different signals potentiometers and

- How to send digital signals te a computer switches send to a computer

= How to connect a sownd sensor - How you can connect the wires, so the computer

recaives the signal

Foreknowladge
-
= %" & sound sensor picks up wibracions
— in the air s treasforms this The coler red 18 used for the .ooiovieoion, part

Snt 8 eessrable valuo,  Tho

A ha 1 Fra. A peirive

r.m“;n .-.:1 ..-:: 1554 o megaEive and black for the ......vv0ve. port.

an black, The srangs 45 used ta

transfer cata te the bus
The wires connect to the splitter and then the

This is how you connect the sound sensor: single wire coning from the splitter goes to the

| The hub has 3 kinds of perts: Pesibive, negative

How hard do you need to scream to jump? A e e

why do the positive and negative need to be
connected to send a signal?

LESSON 3
LESSON 3

TE Nt son ok ezl Saic If you followed the dinstructions correctly, you
ﬂ}f:ntwn‘:, 1?1‘:* ﬁfﬁ,‘,,‘,T‘F T:‘l: chould now be able to drive around in Rally Rakker.
efther allow &1L eurdent To g9 Steering with the portentiometer and going back and

through or ook, The butcon doese’ ©
noed  Te be  Lonnected  To The
nugative pole when ssed oo send 8
aignal, se ke de differant than = = Could you encircie the wires which lead the aignals

noral. The button dess necd to be :
cannocted To the pesiTlve pale. wo the hub in the illustratien?

forward with the buttons.

T potentiometer mmasy res i mch
1t has been rototed, This means it
cen mend a lot of gifferent
signels, since it reasured o Iot of
points, Using the computer, thess
mebers an for Instance be wsod to
control a car.
Just Uke the scend semsir, ‘the
potantionator has Throe poluos which
ard conmactad In the s by

If you want to see when the butten is pressed

Build the circuit given by the illustration
& % B 4 5 ® using a LED, where would you have to connect it?
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LESSON 4 LESSON 4

In this lessen you will learn
= How to connect jowsticks to navigate in a game
-  How-a joystick works

Let's build a circuit to walk arcund in a virtual
world, using 2 joysticks.
First Build the schematic given below:

L0 Today we look 4T the joystick,
which artually isn't that mew,
I+ da wery winilar te  tha | f
potentianter but alsn
#@iffarent. It s the  firsr
companent with 4 porta.

Fareknowledge
If you connected them correctly you can navigate

navigate in World Walker, being able ta look
around and walk.

Two of the ports you can probably already think
of:

The third and fourth are alao on a gotenticmeter,

these are the . ovivariainrraina

But a joystick can move both horizonmtally and
wvertically, thus there are two potentiometers
used.

|:||:|:II

* % II
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LESSON 1

Hi, welcome to your first electronics lesson.
Throughout the learnfng module you are going to
make your own clircuits, write your own codes and
play your own games!

But let us start with the basics of circuitry!
In this lesson you will learn:

= How te comnect 3 led to 3 hub

= How & connection piece works

- The difference between parallel and series

The heb %3 the central place where
¥ou connect everytting. IS has
positive ad A pegative port,
where the electricity flows: from
ang to the other. 1t also has &
signal ports,  which  can he
connected to various comonents T
for ekavplo et you play gams.

Than there s The Light. You maed

to nake aure oo Eive amd nega e

ports sre coreeetly sormscbud Lo

the LED, o red te red and blaock

To black, otherwies |1 wes't Tight
un,

Tha Last  cospanont used n this
TeRcon 15 the comserion piace.
This alluws pai o cionnect sore
Ehan tne wire to the segative and
posltive porta. Wiy do Ehal ahen
¥OU cAn connect the companents to
wach ather? Come and find skl

LESSON 2

In this lesson we are going to play sur first
game, Scream Flight. By screaming into a sound
sensor, we coan control our Fgure.

In this lesson you will learn

= How to send digital signals te a computer
= How to connect a sound sensor

.“' & sound sensor picks op wiBracions
— i the air aml tredsfarms this
Snte 8 eedkorable valuo, The
Audor has 1 parta. & er.lh‘ﬂ
poct in red, oeet to it 8 oepetioe
n block, The crangs s used &a
transfer cata to the bt

To connect the scund senser you need 3 wires. Where
do you connect them?

rasaramassars “F wairsiwsimaima

Caaiassassass <F wuiaisaisanas

Mow try to connect the senser, did it work?
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LESSON 1

In this first exercise, we are going To connect a
LED to the hub. To do this you need to comnact the
red port of the LED to the red port on the hub and
the black port to the black pert. You know you
succeeded when the light is shiadng.

Now, wWe want ta connect 8 second Tight. This 1a
done by making sure the lights are erdered in the
same direction, both red ports should peinting im
the sane direction. Now connect a wire betwsen the
black port of the first LED to the red port of the
second one

Do you notice amything different aboutr the light
intensity?

Now, disconnect the lights and connect a connection
pigce to both the black and red peles. Then connect
each 1ight ta anather port on the conncetion pieces
Like you would connect them te the 2 ports.

The Llights are now brighter/less hright

LESSON 3

In this lesson you will learn:

= How you can play Rally &akker with switches
and a2 potentionetor

- The different signals potentiometers and
awitches send to a computer

- How wou can connect the wires, so the computer
recaives the signal

Foreknowladge
The coler red 98 used for the ... 0000 port

and black for the . port.

The wires connect to the splitter and then the
single wire coning from the splitter goes to the

The hub has 3 kinds of ports: Pesitive, negative




LESSON 3

The button 4= 3 type of switch
which you can push om To alloe
current ta Tlaw throwgh o, Tt can
efther allow 81l curdent to g3
Through or pecw. The DuTCON doeema’©
nogd 1o b connecTed TH U
nugative port when wed oosend 8
wignel, e EniA T diFferant thad
narmal. The button dess need to bo
COMECTEE T2 The e Tlve pole.

The potenticmeter reasyres how mach
it has breen rotated, This meana At
can’ mand @ lot nf  eiffarent
signals, since {1t reasured o lot of
points, Using the computer, these
mmbers can for nstance be used to
control s car. Just like the sound
sensor, the potentioncter has thres
pOrte which arg cemncctod A the
sane way.

we want te send a signal using the bettons, You need
2 wires for that per button: One for the signal and
one for the positive pole. The red wire needs to be
connected to both the positives of the buttons
through which block?

LESSON 4

In this lessen you will learn
= How to connect jowsticks to navigate in a game
- How a joystick works

S0 Toddy we loak 4T The jaysTick,
which actuslly isn't that new,

I+ s umey wimilar te  the
putentioneter but alas
#@iffarunt. TT du  the  Tiesr

companent with 4 ports.

Foreknowledge

Two of the ports you can
af:

probably already think

The third and fourth are also on a potentiometer,

these are the ...................
But a joystick ¢an move both horizomtally and
wvartically, thus there are two potentiometers
used,

|
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LESSON 3

The signal wire goos frem the signal pert on the
potentiomater to the signal part on the hub,

Also, you wamt %o send & signal from the
potentiometer to the computer. For this you will
need thred wires. one wire to copnect the negative
port, one for the pesitive port and one wire from
the sensor toe the signal port.

How that you know where the wires should go, can you
draw the cirewit out?

Use the schematic you drew to create the circuit
and see Gif it works.

If you want to see when the button is pressed
using a LED, where would you have to connect it?

LESSON 4

¥ou want to connect two joysticks to the hub.

of the hub its signal ports are

You alse need to connect the positive and negative
parts. Since thers are mwo of them, whizh extra
pieces do you need?

How conmect them and see if you ean navigate in
world walker, being able te look arcund and walk.
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LEARNING MODULE
* % %

LESSON

Hi, welcome to your first electromics lesson,
Throughout the learning module you are going to
make your own circuits, write your own codes and

play your mmn gases|

But let us start with the basics of circuitryl
In this lesson you will learn:

- Hew to connect 8 led te a hub

- How a connection piece works

= The difference between parallel and series

=

Tha fuh 9= the central place shers
you conrecl ewerything. Tt has &
positive med 4 AegaTiie porr,
whars T wloctrieity Plows froe
It alsm has &
i an b
4 soapanunks tm
far exanple let you play. genes.

Then there 45 the Lignt. You reed

10 make sure POEITIvE and negaties

porte. are cerrecily ‘connected to

the LED, =0 red to red snd black

to olock, otherwize it won't Light
up,

The last cosponent waed dm this=
lemsan 1= the comnection piece.
This alloss you to connect fore
than coe wire to the negaiive and
positive ports. M do that when
you Can connect the Companonis TO
wach other? Came and Med out!
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LESSON 1

Connect your LED to the hub so that the LED lights
up using the wires, MNow try to connect two of them
an atter the other.

Do you notice anything?

Mow use a connection piece and cennect both LED's
to the connection piece.

Do yau see any difference compared te the single
LEDs.




LESSON 2

In this lesson we are going to play our first
game, Scream Flight. By screaming into a sound
sensor, we can control our fgure,

In this lesson you will learn

-~ How to send digital signals to a computer
= How to connect @ sound sensor

o
== "-".:;_:;p # sound seosol pIcks up wibracions
- W the air aml tredsfarms this
Sits 6 eessrable valuo,  The
aividos has 1 parte. A pedirpive
poct in red, oest to it 8 pepative
an black, The crarge 4n used &2
transfer cata to the b

What would the third port send?

LESSON 3

The button iz & type of switch
which you cam push o to allee
currant ta Tlow through e, Tr can
efther allow S1L curfent o g0
Through or pek. Th. button doesn’©
nead 1o be conrecred  Ta Tha
nugative port when waed Lo wend a
aigral, = Ehie de diFferant thaa
narfdl. The BUtten Seds need to bo
CoNMGCT T e pi | Ulve port.

Thwe potentiometer mmasyres how mch
it has beon rotated, This meana it
can’ send & lot of  gifferent
signals, since it reasured o lot of
points, Using the computer, these
mEbErs £an Por ANStance be usod o
cantrol & car. Just ke the scund
sensar, the potertionster has thres
porcs which are connected 94 the
wane way.

Build a circuft with which you can steer the car
with the rotary sensor and go back and forwards
with two buttans.

Hint: first deaw the clreuit Tneluding the wires, This
will give you a better overvizs of what to do.

You sheuld be able to contrel & car now.

If you want to see when the button is prozsed
vsing A LED, where would you have to connect 1t
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LESSON 3

In this lesson you will learn:

=  How you can play Rally #akker with switches
and 2 potentioneter

- The different signals potentfometers and
switches send to a computer

= How you can connect the wires, so the computer
recoives the signal

o

Fareknowladge
The color red i3 used for the (oo oo.qiae 4 pert

and hlack for the ......vee0ue. port.

The wires connect to the splitter and then the
single wire coning from the splitter goes to the

The hub has 3 kinds of ports: Pesitive, negative

AN e

LESSON 4

In this lesson you will Learn
= How to comnect joysticks to navigate in a game
=  How a joystick works

Si today we Lonk at The jopsrick,
shich actuslly wn‘t thet .
It i& wery asimilar Ra
patenticneter, bt also
@iffarent. L1 48 e Firsr
corponent with 4 porka.

Foreknowledge

Two of the ports you con probably already think
af:

The third and fourth are alse on & potentiomster,
these are the ... ...oovveviuvans
But & Joystick can mave both horizoncally and

wertically, thus there are twn potentiometers
used,




Appendix 3, Business model canvas
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