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FEEDBACK



FEEDBACK

NET & APPLICATION ACTIVITY Overall, the activities were

| Feedback from clients for this activity include: effective, with the flowchart

+ Clients said that this activity was a good idea with what it is capable of | gctivities ranking the highest

teaching. _ S in efficiency. The Magnet

+ Clients said that the Net Model was a good design and activity as it

certainly helps students to see how a net works. Maze may need to have clear

- However, clients said that this activity may be complicated as it may | instructions, whilst the net
be hard to explain to teachers of how this activity works and activity may require a
conveying the key learning to students may be challenging.

- An easy way students learn is by seeing an example and following.
This net activity of designing nets may be slightly hard as it is a new
topic that students have never learnt before.

- Also, this activity of nets may slightly exit the learning area of
robotics as it may be hard to link to programming.

Overall, this activity seemed to be slightly too complicated for the target

age group, so a redesign may be required or a deletion of this activity.

FLOWCHART ACTIVITY MAGNET MAZE ACTIVITY

Feedback from clients for this activity include:
+ Clients said that this activity was effective and

redesign.

Feedback from clients for this activity include:
engaging. + Clients sa.1id tha'F this actiyity was engaging and could be an effective way of teaching basic
+ This activity offers an effective sequence as the programming whilst allowing students to have fun.

+ If this activity is introduced to schools, it will be an effective material to lead to robotics.

difficulty slowly begins to increase as students . : . . .
roceedythrouyh tfe S ctivities - There were not many improvements for this product but some possible alterations include:
P & ' Inclusion of ‘BACKWARD’

;gi!f:ts said the most effective activity was the - Merging FORWARD, RIGHT, LEFT, and BACKWARD into one piece.

. : . . - A change in the way this is taught e.g. teachers begin with their design of the maze and
- Clients did not offer many negatives for this . . . .
.. . let students think about how they will solve it. Students would need to write on paper
activity, but one proposal included example o .
. g what they think is the shortest route and then execute their plan on the maze.
qguestions for the activities to help teachers . . .
. - In terms of budget, this could be minimized by reducing the number of mazes produced
(and even students) get an idea of what types . . : s
: as all classes will not have a robotics class at the same time. Additionally, the magnet
of questions can be used. . . :
: . . maze could be produced by seniors as a senior project followed by younger students
Overall, this activity was rated the most effective

25 it should helb with teaching robotics using the maze in their robotics classes.
P 8 ' Overall, clients said that this was the most engaging but it would be critical to have a clear plan of

Special thanks to teachers from Lasalle for feedback. how this activity will be taught would need to be clear.
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IMPROVEMENT PLAN

FLOWCHART ACTIVITIES

o B & =

The Net and Application activity may have to

NET & APPLICATION ACTIVITY be turned into a reserve option as the building
of nets may be a stretch out of a robotics

AV N course. Also, the complex aspect may make it
N Y& T less effective in teaching. If this were to be

- redesigned to match the robotics course (in
terms of teaching structure), the design will be
similar to existing products of block-building
activities/games.

MAGNET MAZE ACTIVITY

S o S



ACTION PLAN

Due to the current COVID-19 situation, the process of testing will have to be altered. The alternative plan for testing

will include testing by teachers as they examine the activity alongside Kit Lists. A survey can be sent out to the teachers

to receive their feedback on the activities and teachers could take a video of their experience with the activity. The
flowchart activity will be the easiest to test at this point as it is mainly printing but the Magnet Maze testing will have
to be postponed.

FLOWCHART ACTIVITY
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The different activities in the FLOWCHART section will be

sent to a group of teachers to test along with the Kit List

and guide.

1S § § 8
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Templates for activities in the
FLOWCHART section (JIGSAW AND
MATCH THE SYMBOL) will be
provided to teachers. This will make
it easier for teachers as they can
trace around the template and then
cut the shape out on cardboard.
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FLOWCHART ACTIVITY — BOARD GAME LEVEL 1
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CREATING VIDEODS

PROCESS M PROCESS

[English Version] Unplugged
Robotics - Flowchart Jigsaw

[a1iunmlng] tnunszanu
Flowchart 5zaufi 1: 321...

[English Version] Unplugged
Robotics - Flowchart Board...

[piunlng] inunseanu
Flowchart szaufi 2: 3901...

[English Version] Unplugged
Robotics - Flowchart Board...

78 views * 2 months ago 42 views * 2 months ago 59 views * 2 months ago 66 views * 2 months ago 71 views * 2 months ago

cc cc cc

3:08 |

[atiunsIne] Match the
symbol - inuSugyanLar...

[English Version] Unplugged
Robotics - Match the symbo...

[piunmmlng] inndug
dyanualszaun 2: ...

[English Version] Unplugged
Robotics - Match the Symb...

[a1iunIne] Flowchart
Jigsaw: A ingneuim

78 views * 2 months ago 69 views * 3 months ago 139 views * 3 months ago 60 views * 3 months ago 257 views * 4 months ago

By creating videos for each activity, this would allow them to be accessible
to teachers by introducing how each activity can be made and used. To
make them easy to follow, my videos follow a simple sequence:

| create storyboard plans for each of my

videos to allow production to run
smoothly and according to plan.
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SHARING INFORKMATION

CREATING MANUALS

CREATING A WEBSITE

To allow teachers to obtain a clearer image of how
the activities work, | created manuals for each
activity. Each manuals includes key information for its
designated activity such as materials required and
sample questions.
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templates.

Match the Symbol Level 1

This activity is an introduction to flowchart symbols through
learning by playing. It aims to help teach robotics and
programming to beginners in the subject, especially to younger

audiences.

The templates for this activity can be downloaded by pressing the button
below. The files are the flowchart symbols (including unrelated symbols) and

example questions.

The video on my YouTube Channel (Unplugged Robotics by Nond) will go
through the steps of making and playing the activity.

FLOWCHART TEMPLATE

Match the Symbol Level 2

This activity is the ‘second level’ of Match the Symbol. This
activity is similar to Match the Symbol Level 1, but is more
challenging for the players as this activity will build on the
knowledge that was used in level 1. It aims to introduce flowchart
symbols and its application in a flowchart sequence and ‘learning

by playing’ especially to younger audiences.

The sample questions for this activity can be downloaded by pressing the

button below.

The video on my YouTube Channel (Unplugged Robotics by Nond) will go
through the steps of making and playing the activity.

SAMPLE QUESTIONS

By using WordPress, | created my own website to
compile all the information for my activities into one
place. This includes videos, manuals and any

Match the Symbol Level 1:
Robotics/Computing Science

° [English Version] Unplugged‘Rebotics - Match... n|

v ‘\-' Copy link
‘ ¢

>

Watch on (@8 YouTube

Match the Symbol Level 2: Robotics/Computing
Science

PAPER, PEN, PENCIL, ERASER

Watch on @ YouTube




ACTIVITY DEVELOFPMENT

Upon reviewing this activity with my supervisor, we
found that some of the flowchart symbols had lost
their distinct shapes as a result of the jigsaw
mechanism. So, we designed an alternative version of
the jigsaw to remove this problem. Both versions
were tested in a classroom environment to find out
which version was more useful.

After a re-tested this activity, | found that the magnet
movement could be sometimes unreliable as it would
get stuck between two close obstacles. To offset this
problem, | re-designed the magnet into an octagon

shape.
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* Following the re-opening
of schools, | was able to
test my activities. To obtain
feedback, | created a
google form for teachers to
fill in to allow me to
implement any
improvements and
understand how my
activities worked in a
classroom environment.
For the ease of testing, |
created acrylic forms of the
activities by using CAD.

TESTING PLAN

Unplugged Robotics Activity Testing Feedback
Form

wuuWasuEaUaNNANNAAIUAINTIN unplugged robotics

What year group were the activities used with? fisnssuwmaniilaly 1Fiminseulugule

Year 2 (UK) / U1
Year 3 (UK) / U2
Year 4 (UK) / U3
Year 5 (UK)/ U4

Other...

To what extent were the activities useful? fianssuwmaniidvse Taod luszaula *

1 2 3 4 5

Not Useful / laifitlse Tamnd Very Useful / fitlsz Teminginannn

__ FLOnCHART
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TESTING
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FEEDBACK

Unplugged Robotics Activity Testing Feedback
Form

d = & o .
LUUNBTNEDUANNANMNAALANNANTSN unplugged robotics

Overall, there was a positive
response to my activities. In this
initial testing process, the activities
that were tested were the Match
the Symbol, Flowchart Jigsaw, and
Board game. The activity that was
most useful was the flowchart
jigsaw. In general, the activities
allowed teachers to test students’
understandings of flowcharts and

What year group were the activities used with? fisnssuwmaniilaly ldnuminiseu ludula

Year 2 (UK) / U1
Year 3 (UK) / U2
Year 4 (UK) / U3
Year 5 (UK)/ U4

Other...

To what extent were the activities useful? Aanssuwvanifidss laod luszaula *

"2 3 4 s o the situation being modelled along
with good discussions regarding
flowcharts.

Not Useful / laifisz Taad Very Useful / fidse Temiaginasnn




MATCH THE SYMBOL LEVEL1

+ The activity allows students to
remember and visualise the
different symbols.
Suggested Improvements:
» The 3x3 table needs to be

bigger to allow for the symbols
to be placed.

MATCH THE SYMBOL LEVEL 2

+ Easy to use and fun for students

Suggested Improvements:

» Students cannot cross out more
than 2 boxes per symbol

» Challenge students with a 4x4
or 5x5 table

FLOWCHART BOARD GAME

+ Easy to use and fun for students

Suggested Improvements:

» Questions for the Question deck
could be asked by the students
themselves to prevent them
waiting for the teacher to ask
the question.

ACTIVITY REVIEW
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ACTIVITY REVIEW

FLOWCHART JIGSAW VERSION 1

+ Students have freedom in creating the flowchart.

+ Fun to join pieces together

+ There is no limitation to the end shape of the flowchart.

+ Discussion between students before placing each symbol is very

effective.

+ Working as a group allows the generation of detailed ideas.

Suggested Improvements:

» Students could have a limited time to design the flowchart.

» Each group could present their flowchart jigsaw to the class.

» More pieces could be added to each set to allow for different
terminals and a wider range of flowcharts.

In terms of practicality, version 1 was more effective

FLOWCHART JIGSAW VERSION 2 on a flat surface (e.g. a table) whilst version 2 was
more effective on a carpet.
+ Students are able to understand the function of the

activity.

+ Discussion between students before placing each symbol is

very effective.

+ Working as a group allows the generation of detailed

ideas.

- The activity is limited to three vertical lines.

- The Velcro straps make the symbols difficult to remove.

Suggested Improvements:

» Use activities in everyday life to allow debate within the
group of which symbol to use.
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FLOWCHART ACTIVITY IMPROVEMENTS

each of the activities.

The main improvements for these activities were the method of usage rather than the design. To implement the improvements, | edited my manuals for

Computing Science and Robotics — Flowchart Jigsaw Nond Phokasub

Flowchart Jigsaw Manual

In this testing process, there will be two versions of this activity to help assess which
version is more effective in introducing flowchart symbols to students.

**To allow an ease in testing, the flowchart jigsaw symbols for both versions have been
provided in acrylic pieces.**

Flowchart Jigsaw Version 1

Equipment required:
* Paper
* Flowchart Jigsaw Template (can be found at www.bynond.com)
¢ Cardboard (can be recycled carboard)
* Scissors
* Glue

Method for making this activity:
¢ Teachers will need to print out the Flowchart Jigsaw Template and cut the symbols out.
* The symbols will need to be glued onto the cardboard and cut out again.
* The different symbols consist of flowchart symbols and arrows.

Level 1

Allow students to create their own flowchart jigsaws with the symbols given, starting with the
symbol START and ending with the symbol END. Students can use any other symbol they
want in between but must use arrows to connect each symbol, as shown below:

Improving the overall
presentation -,j

O Improving the
explanations

# Adding more pieces

* Teachers will need to ask questions which have answers as the different flowchart

symbols. For example:
o What symbol is used to start a flowchart? (Difficulty: Easy)
o What symbol is missing from the following flowchart? (Difficulty: Hard)

Improving the
communication

Implementing
M improvements from
feedback given

‘Iv4 '
I

Answer:

¢

* If the student answers the question correctly, they can cross the symbol out from their
table (only one symbol can be crossed out per question even though their table may
have the symbol written twice).

* The student who is able to cross out three symbols in a row first is the winner.

BOARD GAME LEVEL ]

noas‘

FLOWCHART AC TIVITY

¢ The difficulty level of this activity could be increased
3 by 3 table to a 4 by 4 or 5 by 5 table.

* Examples of instructions on the Input/output cards include:
o FORWARD 5
o BACKWARD 2
o GOTO7
* An explanation of this can be found in my video: https://www.youtube.com/watch?

v=0PtZfuSOAPI
* The student who reaches the END symbol first is the winner.
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DISTRIBUTION

FLOWCHART ACTIVITIES

These activities will be distributed through my
website and videos by providing information of E'; Flowchart Jigsaw

how to make and use the activities.
E Flowchart Board Game

UNPLUGGED ROBOTICS +1-1 Flowchart Match the Symbol
By Nowd www.bynond.com %]+
ﬁ/ I Kit List and Instructions
MAGNET MAZE

This activity will be distributed through my
website, which will contain a manual of how to
make and use this activity.

ﬁ/:l www.bynond.com
[ J
[




DISTRIBUTION

For the most successful activities that can be improved in terms of practicality, | will be manufacturing the activities to
allow them to be bought. This includes the Flowchart Board Game and the Flowchart Jigsaw.

FLOWCHART JIGSAW FLOWCHART BOARD GAME

o
UNPLUGGED ROBOTICS

By Nod,




PROJECT EXPANSION PLAN

By developing a business plan, | will able to manage the retail side of this project more carefully and successfully.

= ()

WHO { The main target users will be Computer Science Teachers and parents.
Unplugged Robotics by Nond will be a non profit shop that sells unplugged robotics activities
WHAT { including Flowchart Board Game and Jigsaw. All proceeds will be used for further production

of activities to be used in more schools in need.

HOW | will promote this shop through social media (e.g. Instagram) and my website. Activities will
be sold through the Line official account @bynond.
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PROJECT OVERVIEW
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ANALYSIS

Design 3

FLOWCHART TI6%w

(platform used . nonablify)

Durability and strength
may be an issue.

Effective integration of
important concept of
flowcharts with student
interest.

Materials could vary such
as cardboard or card.

However, the whiteboard
piece may be hard to find.

G

The product needs to
appeal to user and work
efficiently.

Toan
extent

The product needs to gain
user’s interest and
interesting to use.

The product needs to build
logic and robotic skills.

The product needs to be
able to be used in a school
environment and safe to
use.

The product needs to be at
minimal cost.

MAGNET MAZE IMPROVEMENTS

However, the use of the 20mm by 20mm by
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MAGNET MAZE ACTIVITY - G Y Feedback from clients for this activity include: feedback for the three
l I‘N l] 14 ‘ l‘ IN( o st hat s was o afctv b eve e oxination activities, meaning that | am
o i + This activity can be used in a larger scale, ranging from the basic heading into the right
S 8 i ik i tasks (for ages 8-9) to complicated tasks (for age 13-14) direction. | think the
iy e e - For age group 8-9 years, some aspects of this activity may be too improvements will allow an
e \ Y pesas N complicated as folding and forming nets can become challenging. . . -
w bl - Target group may be too young for this task so some aspects may increase in efficiency and

N

toprint
xpensive to buy 3D printer spéciil

MAGNET MAZE KIT LIST & PRICE

be simplified

FLOWCHART ACTIVITY
Feedback from clients for this activity
include:

students and in an interesting way.

+This activity is simple but effectively

attracts attention and interest.

- However, in order to maximize the
effectiveness, the sequence of activi
may need to be re-ordered, starting
BINGO then BOARD GAME.

Overall, this activity received positive

feedback as its simplicity and game-related

aspect intrigues the younger audience.
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MAGNET MAZE ACTIVITY

PLANNING

Materials required
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[English Version] Unplugged
Robotics - Flowchart Board...

42 views + 2 mont

Board can be supplied
constructed or supplied
with each component.
Smaller components will
be stored in zip-lock
bags and larger pieces
will be stored in the

Magnet Pieces for
instruction

*
(’ Magnet
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% Obstacles for board

Maze Board

—

78 views - 2 months ago
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SAMPLE QUESTIONS.

need to be adjusted to make it easier.
Overall, this activity had positive feedback with its effectiveness, but
in order to satisfy the younger audience, some aspects may need to

+ Clients said that this activity was effective
inintroducing the flowchart symbols to

)BACK

[English Version] Unplugged
Robotics - Flowchart Board...

effectiveness and they will
be implemented to the

prototype.
MAGNET MAZE ACTIVITY
Feedback from clients for this activity
include:

+ Clients said that this was an engaging
method of introducing code language to
students in robotics.

+1f this activity is introduced to schools, it
will be an effective material to lead to

robotics.
- Concerns of budget

- Size of the product

Overall, clients believed that this activity will
be efficient and effective for school if it
works. However, its cost and size could turn
to become an issue if it exceeds a specific
number.

ities
with

Special thanks to Jarinthip and TSIS for materials.

[atfunnlng] inunszanu
Flowchart szaufi 1: 391...

[paiunmlng] inunszanu
Flowchart 5zdufi 2: 3.,

hs ago 59 views - 2 months ago 66 views - 2 months ago

Match the Symbol Level 1:
Robotics/Computing Science

ls thre ‘ [English Version] Unplugged Robotics - Match..
- \ Xv

b
Yo

A

Watch on (@3 VouTube

DISTRIBUTION

I re-designed the instruction piece by adding a small block
on either end of the piece. This would allow a more
efficient sliding movement and also ensure that the
magnets will always be in the correct place. The addition
of the direction (e.g. FORWARD) and an arrow in the
direction of the sliding will allow each piece to be B

identifiable.

[English Version] Unplugged
Robotics - Flowchart Jigsaw
71 views + 2 months ago

cc

nwlna] Match the
ol - inndugryanwol...

ws + 4 months ago

ROVEMENT:

80mm was too tall and would interfere with
the magnet mechanism. So, | tested with
smaller blocks and found that a better size
would be 10mm by 20mm by 80mm.

After implementing the improvements, the magnet maze
became more efficient. The blocks were easier to attach
and attached more easily, whilst the magnet was more
effective.

laced on,
5mm by

¥ an 35mm to prevent the magnet
& >, from getting stuck between
R S < obstacles.

e

Furthermore, | found that sometimes the magnet
movement was unreliable and may flp to attract to the

the improvement

gnet would

net flipping and

ct the magnet
ove as the acrylic thickness reduces this force. So, the

casing would need to be added

Unplugged Robotics Activity Testing Feedback
Form

uwvuafuspuIHAHARLUAINTTH unplugged robotics

What year group were the activities used with? fisnssumaniilaly 1gauinGeuludula

TESTING

Year 2 (UK) / 1
Year 3 (UK) / U2
Year 4 (UK) / U3
Year 5 (UK)/ 14

Other.

To what extent were the activities useful? fisnssumaniifils: Tazi lusedy o *
1 2 3 4 5

Not Useful / laifiulseTami Very Useful / fivsy Tamfaginaunn

In this project, | was able to learn many vital skills and achieve many different things that | had not expected. | had the opportunity to create various design ideas, which turned from a simple thought bubble into a
working piece of equipment used in schools. | took on a whole process from designing all the way to testing the ideas. Whether it was collaborating with different people and professionals, creating a website, filming my
own videos and planning my designs and actions, this project had it all. The amount of things that | learnt from this project could not all be written into words as there would be no word that could describe the
importance of each of the skills gained. If you have read up until here, | am truly grateful for your time and | hope that my journey has helped you learn something new. The key skill that | believe was the most valuable
to me in this project is the ability to plan and manage uncertainty. As soon as you create a plan, you are likely to be viewing it from an ideal world perspective and that is what | felt during this project. At school, | learnt
about estimating the velocity of projectile motion in Physics, in which calculations would be completed by ignoring air resistance. However, when you conduct an experiment, you find that your initial prediction derived
by calculations does not match that in the experiment. The truth is, just like projectile motion, what you expect when you are planning and what you actually experience may be completely different. This may be from

an exclusion of some factors and many more. For example, when | designed the Magnet Maze activity, | was pretty certain that it was going to work; in reality, nothing is perfect and it took me many iterations until it

worked as | wanted. Therefore, the act of managing uncertainties is very important and we should prepare for any uncertainty that may come when we execute our plan.

ize of the acrylic,




