
 
 

APVK-C[beTbWNN[KPg AUUKUVaPVa
By: Bilal Qadar and Nima Boscarino 
Duration:Ƚ 60-90 minutes 

 

LEVEL  SUBJECTSa PROVͲNCES / TERRͲTORͲESa TOOLa

Grades 4-6a Science and 
Technology, Social 
Sciences, Applied 
Design, Skills, and 
Technologiesa

Across Canadaa Scratch, 
Machine Learning 
for Kids 

 

OXeTXKeYa Ke[ CQdKPg CQPceRVU 

Ͳn this lesson, learners will create an AͲ-powered 

assistant that will help them identify cyberbullying. 

Prep Work 

a
TechPQNQg[ (ReT NeaTPeT): 

Ɣ Laptop 
 
BefQTe Vhe NeUUQPȀa
❏ Review lesson plan 
❏ Create a free teacher account on 

machinelearningforkids.co.ukȽ, which allows 
educators to have Ƚmanaged class accounts 
(optional) 

❏ Work through the project to get familiar with 
the software, and ensure everything is working 
correctly 

❏ Review key coding concepts and ensure you are 
confident describing them to your group 

 

 

 

Artificial Ͳntelligence 

Algorithms 

Conditional Statements 

TeTOKPQNQg[a

ATVKfKcKaN ͲPVeNNKgePceaa
Ability of a machine or 
computer program to think and 
make decisions. 
a
MachKPe LeaTPKPg 
Machine learning algorithms 
are algorithms with the ability 
to automatically learn and 
improve from experience 
without being explicitly 
programmed. 
 

 

https://machinelearningforkids.co.uk/
https://machinelearningforkids.co.uk/%23!/help


 

❏ Print the ȽUQNWVKQP UheeVȽ: Ƚbit.ly/MLsolutionkey 
❏ Print ǺThe Social Butterfly Effectǻ: 

bit.ly/clc-cyberbullying-comic 
 
TWVQTKaNa
Watch ȽA DeVailed ͰnVrodWcVion Vo Machine Learning fora
KidsȽ (video)Ƚ: Ƚbit.ly/MLforkids-videoȽ Ƚ(optional) 
 

Lessona

ͲPVTQdWcVKQPa

Programming usually involves writing out clear and 
unambiguous instructions for a computer to follow, in 
order to solve a problem or complete a task. For some 
complicated tasks, however, computer scientists have 
developed Ǻmachine learningǻ ȽaNgQTKVhOUȽ that can 
discover patterns by analyzing huge amounts of ȽdaVaȽ. 
 
MachKPe NeaTPKPgȽ is present in many technologies in 
today’s world! Many people may be familiar with voice 
assistants in our devices, like Siri and Alexa. Machine 
learning is often used for applications where 
developers want to replicate human actions, such as 
playing a video game, finding routes on a map, 
understanding text, and more! 
 
Like humans, these kinds of systems learn through 
experience and practice. They train on data to improve 
and we can retrain them as necessary. For example, 
we might retrain the system once we get access to new 
data. A trained machine learning algorithm is called a 
model. 
 

DaVaa
Pieces of information usually 
formatted in a specific way (e.g. 
numbers, pictures, and words) 
 
ANgQTKVhOUaa
A step-by-step set of operations 
to be performed to help solve a 
problem. 
 
CQPdKVKQPaN SVaVeOePVUa
Making decisions based on 
conditions i.e. if some condition 
is met do something, else do 
nothing or something else. 

CWTTKcWNaT CQPPecVKQPUa

To see how this lesson maps to 

provincial curricula, visit 

bit.ly/CLClessonsȽ. 

RefeTePceUa

Machine Learning for Kids  
Machinelearningforkids.co.uk 
 
The ǺSocial Butterflyǻ Effect 
bit.ly/clc-cyberbullying-comic 

(OPTͲONAL) LeVǷU GQ QP a PKcPKca
To introduce your learners to the way the machine learning algorithms work, have them 
simulate the data-collection and model training process by repeatedly guessing which 
items are allowed on a picnic. The instructions for the activity can be found in the ȽUQNWVKQPa
UheeVȽ: Ƚbit.ly/MLsolutionkeyȽ. 
a
a
a

https://bit.ly/MLsolutionkey
https://bit.ly/clc-cyberbullying-comic
https://youtu.be/EjbHXMzeX4c
https://youtu.be/EjbHXMzeX4c
https://youtu.be/EjbHXMzeX4c
http://bit.ly/MLforkids-video
http://bit.ly/CLClessons
https://machinelearningforkids.co.uk/%23!/welcome
https://bit.ly/clc-cyberbullying-comic
https://bit.ly/MLsolutionkey


 

AcVKXKV[a
Say: ǺͲn this lesson, we’ll be building a machine learning model that will help us identify 
cyberbullying.ǻ 
 
Do: Read ȽThe ǺSocial BWVVerfl[ǻ EffecV Ƚ(Ƚbit.ly/clc-cyberbullying-comicȽ)Ƚ Ƚtogether and follow the 
prompts at the end of the story.ǻ 
 
Do: Use the ȽUQNWVKQP UheeVȽ (Ƚbit.ly/MLsolutionkeyȽ) to guide learners through the following 
steps: 
 

Ɣ Adding Data and Training 
○ Creating a new project 
○ Adding training labels 
○ Adding the comic book data 
○ Training and testing the Machine Learning model 

 
Ɣ Creating the assistant in Scratch 3.0 

○ Setting up the project 
○ Deleting and adding a sprite 
○ Resizing characters 
○ Asking a question 
○ Recognizing Nice and Mean phrases 

■ Turn that frown upside down! 
 

RefNecVKQPa
Do: Have learners Think-Pair-Share (Ƚbit.ly/think-pairȽ) the following questions: 
 

What are/is:a
Ɣ 3 new things that you learned today 
Ɣ 2 areas that challenged you in this lesson 
Ɣ 1 way you can use something from this lesson in your own lifea

a

Assessmenta
LeaTPKPg OWVcQOeUaa
Ͳ can find patterns in data 
Ͳ can train an algorithm using supervised learning 
Ͳ can use conditional statements to control what happens in my project 
Ͳ can use machine learning to tackle cyberbullying 
 
a
a

https://bit.ly/clc-cyberbullying-comic
http://bit.ly/MLsolutionkey
http://bit.ly/think-pair


 

AUUeUUOePV ͲdeaUa
Encourage learners to tinker with their models to verify that mean and nice phrases are 
appropriately categorized. Ͳf some phrases are miscategorized, learners may need to add 
to their training data and retrain their models. 

 
Have learners demonstrate an understanding of the parts of a machine learning project, 
including: 
 

Ɣ Data collection 
Ɣ Training and testing a model 
Ɣ Using the model in an appropriate application (e.g. a scratch Scratch project) 

 

EZtensionsa
Complete the add-ons in the solution sheet (e.g. happy spin and bounce): 
bit.ly/MLsolutionkey 
 
For advanced learners, you can challenge them to make the Scratch logic a bit more 
complicated, especially if the learners have prior Scratch experience. As a couple of 
examples: 

Ɣ The Anti-Cyberbullying assistant could be extended to suggest nice phrases if 
someone enters a mean phrase. 

Ɣ The Anti-Cyberbullying assistant could display the ȽconfidenceȽ level of its 
classification. This is a measure of how sure it is that a phrase is mean or nice. Ƚ(HinV:a
ThereǷs a special block for Vhis!)a

Ɣ Ͳf the assistant isn’t very confident in the classification of a phrase (e.g. less that 
20%), it could ask the user to select which label it should be classified as, add that 
new phrase to the training data, and retrain the model. Ƚ(HinV: There are blocks fora
Vhis, Voo!)a

http://bit.ly/MLsolutionkey


TACKLͲNG CYBERBULLYͲNG WͲTH MACHͲNE LEARNͲNGa
SOLUTͲON KEYa
a

LETǷS GO ON A PͲCNͲC ACTͲVͲTYa
(Ͳn bTeakoWV ToomU of maZimWm 5 leaTneTU)a
a

1) ATTange UVWdenVU inVo a ǺciTcleǻ, aboWV 5 people each.aa
2) ChooUe 1 menVoT Vo be Vhe picnic oTgani\eT/VTaineT.aa
3) HaXe VhiU menVoT chooUe a TWle VhaV all objecVU being bToWghV on Vhe picnica

mWUV folloY (See beloY foT TWleU). An eZample TWle coWld be VhaV Vhe objecVa
mWUV be [elloY. Make UWTe no one elUe in Vhe ciTcle knoYU YhaV Vhe TWle iU!aa

4) The menVoT UhoWld UVaTV b[ Ua[ing 'Ͳ am bTinging -------- on m[ picnic.' Thea
blank UhoWld be filled b[ an objecV VhaV folloYU Vhe TWle Vhe[ cTeaVed.aa

5) Go aToWnd Vhe ciTcle, one leaTneT aV a Vime. Each UVWdenV Ua[U ǺCan Ͳ bTing _ ona
[oWT picnic?ǻa

6) The picnic oTgani\eT UhoWld TeUpond YiVh Ǻ[eUǻ oT Ǻnoǻ.aa
7) The game UhoWld conVinWe WnVil moUV UVWdenVU haXe diUcoXeTed Vhe TWle.a

Remind UVWdenVU Yho haXe diUcoXeTed Vhe TWle VhaV Vhe[ UhoWldnǷV TeXeal iV.aa
8) Once eXeT[one haU figWTed oWV Vhe TWle and Vime peTmiVU, peTfoTm anoVheTa

ToWnd.a
a
RQWPF 1 RWNG: AP[VJKPI OTaPIGaa
RQWPF 2 RWNG: AP[VJKPI SRJGTKEaN/RQWPFa
RQWPF 3 RWNG: AP[VJKPI OaFG QH RaRGTaa
RQWPF 4 RWNG: AP[VJKPI YJKEJ HKTUV NGVVGT UVaTVU YKVJ ǺOǻa

a
ADDͲNG DATA & TRAͲNͲNGa
STEP 1: CTeaVing a NeY PTojecVa
a
SVaTV YiVh VhiU liPk:Ƚ ȽhVVpU://machineleaTningfoTkidU.co.Wka
→ ȽGQ VQ [QWT PTQLGEVUȽ if [oWǷXe alTead[ been on Vhe YebUiVe OR ȽGGVa
UVaTVGF Ƚ→Ƚ TT[ KV NQYa

1. Click on Vhe Ƕadd neY pTojecVǷ bWVVona
2. EnUWTe Vhe pTojecV iU named and iU Tecogni\ing VeZV and eiVheT EngliUh oT FTencha

depending on Tegion Vhe YoTkUhop iU being condWcVed, click cTeaVea

https://machinelearningforkids.co.uk/


a
a

a
a

STEP 2: Adding TTaining LabelUa
1. Click on Vhe neYl[ cTeaVed pTojecV and Vhen click on Vhe VTain bWVVona
2. Add VYo labelU called ǶmeanǷ and ǶniceǷ. ThiU iU YheTe Ye Yill be adding oWT comica

book daVaaa
3. Make WUe of UmalleT bTeakoWV ToomU. Time: No moTe Vhan 5 minWVeU.a



a
a

a
a

a
a

STEP 3: ADDͲNG THE COMͲC BOOK DATAa



1. Add daVa fTom Vhe comic book WUing Vhe ǶAdd EZampleǷ bWVVona
2. EncoWTage leaTneTU Vo Vhink of VheiT oYn ǶniceǷ phTaUeU bWV ȽVQ QPN[ aFF OGaPa

UGPVGPEGU HTQO VJG EQOKE DQQMaa
�. Once aV leaUV Ƚ6Ƚ mean and nice eZampleU haXe been added click on Vhe Ƕback Voa

pTojecVǷ bWVVona
4. EZample nice daVa:  [Uhe iU cWVe, Ͳ YiUh Ye coWld help, Uhe iU a Teall[ UYeeV peTUon,a

Uhe iU Teall[ nice, Uhe iU beaWVifWl, he UmellU good, Ͳ caTe aboWV heT]a
5. EZample mean daVa: [haha Uhe lookU YeiTd, Wgl[, YhaV a peUV, YhaV a loUeT, [Ƿall Uhea

dWmb, Ͳ haVe heT haiT]a

a

a
a

STEP 4: TTaining & TeUVing Vhe Machine LeaTning Modela
1. Click on Vhe ǶLeaTn & TeUVǷ bWVVonaa
2. SelecV ǶVTain neY machine leaTning modelǷa
3. Keep in mind VhiU ma[ Vake Wp Vo 5 minWVeU. The moTe eZampleU added Vhe longeTa

Vhe pToceUU Yill Vakea



4. Once Vhe model haU been VTained a dialogWe boZ foT VeUVing Yill appeaT. LeaTneTUa
can VT[ oWV VheiT model Vo Uee if Vhe compWVeT iU gWeUUing coTTecVl[a

5. Make WUe of UmalleT bTeakoWV ToomU. Time: No moTe Vhan 7 minWVeU.a
a
NOTE (OpVional):  OXeTfiVVing daVa iU Yhen [oW UelecV eZampleU VhaV aTe Voo Upecific Vo aa
giXen caUe Ͳf [oW jWUV WUe "AmiTa" Yhen VTaining Vhe compWVeT Yill noV WndeTUVand "he oTa
Uhe"a
a

a
a

a
a



a
a

a

a
CREATͲNG AN ASSͲSTANT WͲTH SCRATCH 3.0a
a
STEP 1: SeVVing Wp Vhe pTojecVa

1. Click on Vhe ǶMakeǷ bWVVona
2. SelecV ScTaVch 3 bWVVonaa

a



a

a
a
STEP 2: DeleVing & Adding a SpTiVea

1. Rename Vhe pTojecVaa
2. DeleVe UcTaVch Vhe caV b[ clicking on Vhe VTaUh can icona
3. Click on Vhe ǶchooUe a UpTiVeǷ icon and UelecV a neY chaTacVeT

a
a



a
a

a
a

STEP 3: ReUi\ing ChaTacVeTUaa
1. Click on Vhe ǶSi\eǷ bWVVon WndeT Vhe UpTiVea
2. T[pe a laTgeT nWmbeT Vo incTeaUe Vhe UpTiVeU Ui\e oT a UmalleT nWmbeT Voa

decTeaUe Vhe Ui\ea



a
a

STEP 4: AUking a QWeUViona
1. AUk: WhaV iU Vhe fiTUV Vhing Ye need oWT inVelligenV aUUiUVanV Vo do? (A: Wea

need oWT aUUiUVanV Vo aUk a qWeUVion)a
2. AUk: WhaV blockU do Ye need Vo do VhiU? (A: AUk and YaiV block and a Yhena

gTeen flag iU pTeUUed)a
3. FTom Vhe ǶSenUingǷ caVegoT[, add a ǶaUk and YaiVǷ blocka
4. T[pe in a gWiding meUUage UWch aU ǶWhaV meUUage YoWld [oW like me Voa

check?Ƿa
5. FTom Vhe ǶEXenVUǷ caVegoT[, add a ǶYhen gTeen flag clickedǷ block aV Vhea

beginning of Vhe pTogTama
a

a
a

STEP 5: Recogni\ing Nice PhTaUeU:a
1. FTom Vhe ǶConVTolǷ caVegoT[, add an Ƕif Vhen blockǷa
2. AUk: WhaV UhoWld oWT aUUiUVanV Ua[ if a phTaUe iU nice? (A: SomeVhing poUiViXe)aa



3. FTom Vhe ǶLookUǷ caVegoT[, add ǶUa[Ƿ block inUide of Vhe Ƕif Vhen blockǷ. T[pea
UomeVhing poUiViXe UWch aU ǺSoWndU good Vo me!ǻa

4. AUk: Look in Vhe Machine LeaTning menW. HoY can Ye check if a phTaUe iUa
nice? (A: RecogniUe VeZV block and Nice block)a

5. DTag oWV Vhe Tecogni\e VeZV block and nice blocka
6. Add anUYeT inUide Vhe ǶTecogni\e VeZV labelǷa
7. FTom Vhe ǶOpeTaVoTUǷ caVegoT[, dTag oWV an eqWal compaTiUon blocka
8. Add ǶTecogni\e VeZVǷ and ǶNiceǷ blockU in Vhe eqWal compaTiUon blocka
9. Place Vhe eqWal compaTiUon block in Vhe Ǻif Vhen blockǻa

a

a
a

STEP 6: Recogni\e Mean PhTaUeUa
**Recommended Vo leV leaTneTU YTiVe VhiU code VhemUelXeU and Vake iV Wp afVeT 5a
minWVeUa
a

1. FTom Vhe ǶConVTolǷ caVegoT[, add an Ƕif Vhen blockǷa
2. AUk: WhaV UhoWld oWT aUUiUVanV Ua[ if a phTaUe iU mean? (A: SomeVhing helpfWla

foT Vhe WUeT Vo Te compoUe VheiT meUUage)a
3. FTom Vhe ǶLookUǷ caVegoT[, add ǶUa[Ƿ block inUide of Vhe Ƕif Vhen blockǷ. T[pea

UomeVhing poUiViXe UWch aU ǺOh no VhaVǷU noV nice! RemembeT Vo THͲNK!ǻa
4. AUk: Look in Vhe Machine LeaTning menW. HoY can Ye check if a phTaUe iUa

mean? (A: RecogniUe VeZV block and mean block)a
5. DTag oWV Vhe Tecogni\e VeZV block and mean blocka
6. Add anUYeT inUide Vhe ǶTecogni\e VeZV labelǷa
7. FTom Vhe ǶOpeTaVoTUǷ caVegoT[, dTag oWV an eqWal compaTiUon blocka
8. Add ǶTecogni\e VeZVǷ and ǶmeanǷ blockU in Vhe eqWal compaTiUon blocka
9. Place Vhe eqWal compaTiUon block in Vhe Ǻif Vhen blockǻa



a
a

STEP 7: TWTn VhaV FToYn UpUide DoYna
1. Click on Vhe Vhe coUVWmeU Vaba
2. RighV click Vhe Umiling coUVWme and UelecV dWplicaVeaa
3. Rename Vhe coUVWmeaa
4. Click on Vhe Umile and ToVaVe iV aToWnda
5. Go back Vo Vhe ǶcodeǷ menWa
6. AUk: When do Ye YanV oWT chaTacVeT Vo be happ[? When do Ye YanV iV Voa

fToYn? (A: FToYn Yhen a mean phTaUe iU Uaid and happ[ Vhe TeUV of Vhe Vime)a
7. Add a ǶUYiVch coUVWmeǷ Vo Uad in Vhe mean if UVaVemenVaa
8. Add a ǶUYiVch coUVWmeǷ Vo happ[ WndeTneaVh Vhe Yhen gTeen flag iU pTeUUeda

a



a
a

 a



a
a

STEP 7: Making Vhe AUUiUVanV AlYa[U Checkingaa
1. AUk: HoY can Ye make oWT aUUiUVanV check meUUageU foTeXeT? (A: FoTeXeTa

block)a
2. Add a foTeXeT block aToWnd all Vhe blockU Vo make Vhem TepeaVa

a

a
a

ADD ON: Happ[ Spina
1. GiXe VhiU aU a UVTeVch goal Vo leaTneTU if Vime peTmiVU. HaXe Vhem VT[ on VheiTa

oYn Vo add VhiU fWncVionaliV[ and Vake iV Wp afVeTYaTdUa
2. Add a ǶTepeaVǷ block inUide Vhe nice if UVaVemenV. SeV iV Vo TepeaV 36 VimeU.a
3. Add a VWTn 10 degTeeU block inUide Vhe TepeaVa



4. Add a poinV in diTecVion 90 aV Vhe beginning of Vhe pTogTam inUide Vhe foTeXeTa
blocka

 a

a
ADD ON: BOUNCEaa

1. GiXe VhiU aU a UVTeVch goal Vo leaTneTU if Vime peTmiVU. HaXe Vhem VT[ on VheiTa
oYn Vo add VhiU fWncVionaliV[ and Vake iV Wp afVeTYaTdUa

2. DTag Vhe UpTiVe Vo hoYeXeT high [oW YoWld like iV Vo boWncea
3. DTag Vhe ǶGlide Vo Z,[Ƿ block and place iV WndeT Vhe ǶpoinV in diTecVion 90Ƿ block.a

The Z and [ poUiVion in Vhe glide block UhoWld be Vhe Uame aU YheTe [oWTa
UpTiVe cWTTenVl[ iUa

4. DTag Vhe UpTiVe back Vo YheTe [oW YanV iV Vo end Vhe boWnceaa
5. DTag Vhe ǶGlide Vo Z,[Ƿ block and place iV WndeT Vhe block placed in UVep 3. Thea

Z and [ poUiVion in Vhe glide block UhoWld be Vhe Uame aU YheTe [oWT UpTiVea
cWTTenVl[ iU.aa

6. SeV Vhe glide blockU Vo 0.5 UecondU Vo make Vhem UmooVheTa
7. DWplicaVe Vhe VYo glide blockU if [oW YoWld like Vhe UpTiVe Vo boWnce mWlViplea

VimeUaa
8. DWplicaVe Vhe glide blockU and place Vhem WndeT Vhe ǶUYiVch coUVWme VoǷ blocka

in Vhe Ƕif VhenǷ block Yhich Tecogni\eU mean phTaUeU if [oW YanV Vhe UpTiVe Voa
boWnce Yhen a mean phTaUe iU Uaida



    a

   a
a



    a
a
a
a


