
 
 

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 managed 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/


 

❏ 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


6ACK.Ͳ0G C;BE4B7..;Ͳ0G 9Ͳ6H /ACHͲ0E .EA40Ͳ0Ga
51.76Ͳ10 KE;a
a

.E6Ƿ5 G1 10 A 2ͲC0ͲC AC6Ͳ8Ͳ6;a
(ͲP DTGCMQWV TQQOU QH OCZKOWO 5 NGCTPGTU)a
a

1) ATTCPIG UVWFGPVU KPVQ C ǺEKTENGǻ, CDQWV 5 RGQRNG GCEJ.aa
2) CJQQUG 1 OGPVQT VQ DG VJG RKEPKE QTICPK\GT/VTCKPGT.aa
3) HCXG VJKU OGPVQT EJQQUG C TWNG VJCV CNN QDLGEVU DGKPI DTQWIJV QP VJG RKEPKEa

OWUV HQNNQY (SGG DGNQY HQT TWNGU). AP GZCORNG TWNG EQWNF DG VJCV VJG QDLGEVa
OWUV DG [GNNQY. MCMG UWTG PQ QPG GNUG KP VJG EKTENG MPQYU YJCV VJG TWNG KU!aa

4) TJG OGPVQT UJQWNF UVCTV D[ UC[KPI 'Ͳ CO DTKPIKPI -------- QP O[ RKEPKE.' TJGa
DNCPM UJQWNF DG HKNNGF D[ CP QDLGEV VJCV HQNNQYU VJG TWNG VJG[ ETGCVGF.aa

5) GQ CTQWPF VJG EKTENG, QPG NGCTPGT CV C VKOG. ECEJ UVWFGPV UC[U ǺCCP Ͳ DTKPI A QPa
[QWT RKEPKE?ǻa

6) TJG RKEPKE QTICPK\GT UJQWNF TGURQPF YKVJ Ǻ[GUǻ QT ǺPQǻ.aa
7) TJG ICOG UJQWNF EQPVKPWG WPVKN OQUV UVWFGPVU JCXG FKUEQXGTGF VJG TWNG.a

RGOKPF UVWFGPVU YJQ JCXG FKUEQXGTGF VJG TWNG VJCV VJG[ UJQWNFPǷV TGXGCN KV.aa
8) OPEG GXGT[QPG JCU HKIWTGF QWV VJG TWNG CPF VKOG RGTOKVU, RGTHQTO CPQVJGTa

TQWPF.a
a
4QWPF 1 4WNG: AP[VJKPI 1TCPIGaa
4QWPF 2 4WNG: AP[VJKPI 5RJGTKECN/4QWPFa
4QWPF 3 4WNG: AP[VJKPI OCFG QH RCRGTaa
4QWPF 4 4WNG: AP[VJKPI YJKEJ HKTUV NGVVGT UVCTVU YKVJ Ǻ1ǻa

a
ADDͲ0G DA6A & 64AͲ0Ͳ0Ga
STEP 1: CTGCVKPI C NGY PTQLGEVa
a
SVaTV YiVh VhiU liPk:Ƚ ȽJVVRU://OCEJKPGNGCTPKPIHQTMKFU.EQ.WMa
→ ȽGQ VQ [QWT 2TQLGEVUȽ KH [QWǷXG CNTGCF[ DGGP QP VJG YGDUKVG OR ȽGGVa
UVCTVGF Ƚ→Ƚ 6T[ KV 0QYa

1. CNKEM QP VJG ǶCFF PGY RTQLGEVǷ DWVVQPa
2. EPUWTG VJG RTQLGEV KU PCOGF CPF KU TGEQIPK\KPI VGZV CPF GKVJGT EPINKUJ QT FTGPEJa

FGRGPFKPI QP TGIKQP VJG YQTMUJQR KU DGKPI EQPFWEVGF, ENKEM ETGCVGa

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

S6EP 3: ADDͲNG 6HE COMͲC BOOK DA6Aa



1. Add daVa fTQO Vhe cQOic bQQM WUiPg Vhe ǶAdd EZaORNeǷ bWVVQPa
2. EPcQWTage NeaTPeTU VQ VhiPM Qf VheiT QYP ǶPiceǷ RhTaUeU bWV ȽVQ QPN[ CFF OGCPa

UGPVGPEGU HTQO VJG EQOKE DQQMaa
�. OPce aV NeaUV Ƚ6Ƚ OeaP aPd Pice eZaORNeU haXe beeP added cNicM QP Vhe ǶbacM VQa

RTQjecVǷ bWVVQPa
4. EZaORNe Pice daVa:  [Uhe iU cWVe, Ͳ YiUh Ye cQWNd heNR, Uhe iU a TeaNN[ UYeeV ReTUQP,a

Uhe iU TeaNN[ Pice, Uhe iU beaWVifWN, he UOeNNU gQQd, Ͳ caTe abQWV heT]a
5. EZaORNe OeaP daVa: [haha Uhe NQQMU YeiTd, WgN[, YhaV a ReUV, YhaV a NQUeT, [ǷaNN Uhea

dWOb, Ͳ haVe heT haiT]a

a

a
a

STEP 4: TTaiPiPg & TeUViPg Vhe MachiPe LeaTPiPg MQdeNa
1. CNicM QP Vhe ǶLeaTP & TeUVǷ bWVVQPaa
2. SeNecV ǶVTaiP PeY OachiPe NeaTPiPg OQdeNǷa
3. KeeR iP OiPd VhiU Oa[ VaMe WR VQ 5 OiPWVeU. The OQTe eZaORNeU added Vhe NQPgeTa

Vhe RTQceUU YiNN VaMea



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
C4EA6Ͳ0G A0 A55Ͳ56A06 9Ͳ6+ 5C4A6C+ 3.0a
a
STEP 1: SeVVKPI WR VJe RTQLecVa

1. CNKcM QP VJe ǶMaMeǷ bWVVQPa
2. SeNecV ScTaVcJ 3 bWVVQPaa

a



a

a
a
STEP 2: DGNGVKPI & AFFKPI a SRTKVGa

1. RGPaOG VJG RTQLGEVaa
2. DGNGVG UETaVEJ VJG EaV D[ ENKEMKPI QP VJG VTaUJ EaP KEQPa
3. CNKEM QP VJG ǶEJQQUG a URTKVGǷ KEQP aPF UGNGEV a PGY EJaTaEVGT

a
a



a
a

a
a

STEP 3: RGUK\KPI CJaTacVGTUaa
1. CNKcM QP VJG ǶSK\GǷ bWVVQP WPdGT VJG URTKVGa
2. T[RG a NaTIGT PWObGT VQ KPcTGaUG VJG URTKVGU UK\G QT a UOaNNGT PWObGT VQa

dGcTGaUG VJG UK\Ga



a
a

STEP 4: AUMiPg a QWeUViQPa
1. AUM: WhaV iU Vhe fiTUV VhiPg Ye Peed QWT iPVeNNigePV aUUiUVaPV VQ dQ? (A: Wea

Peed QWT aUUiUVaPV VQ aUM a SWeUViQP)a
2. AUM: WhaV bNQcMU dQ Ye Peed VQ dQ VhiU? (A: AUM aPd YaiV bNQcM aPd a YhePa

gTeeP fNag iU RTeUUed)a
3. FTQO Vhe ǶSePUiPgǷ caVegQT[, add a ǶaUM aPd YaiVǷ bNQcMa
4. T[Re iP a gWidiPg OeUUage UWch aU ǶWhaV OeUUage YQWNd [QW NiMe Oe VQa

checM?Ƿa
5. FTQO Vhe ǶEXePVUǷ caVegQT[, add a ǶYheP gTeeP fNag cNicMedǷ bNQcM aV Vhea

begiPPiPg Qf Vhe RTQgTaOa
a

a
a

STEP 5: RecQgPi\iPg Nice PhTaUeU:a
1. FTQO Vhe ǶCQPVTQNǷ caVegQT[, add aP Ƕif VheP bNQcMǷa
2. AUM: WhaV UhQWNd QWT aUUiUVaPV Ua[ if a RhTaUe iU Pice? (A: SQOeVhiPg RQUiViXe)aa



3. FTQO VJG ǶLQQMUǷ ECVGIQT[, CFF ǶUC[Ƿ DNQEM KPUKFG QH VJG ǶKH VJGP DNQEMǷ. 6[RGa
UQOGVJKPI RQUKVKXG UWEJ CU ǺSQWPFU IQQF VQ OG!ǻa

4. AUM: LQQM KP VJG MCEJKPG LGCTPKPI OGPW. HQY ECP YG EJGEM KH C RJTCUG KUa
PKEG? (A: RGEQIPKUG VGZV DNQEM CPF NKEG DNQEM)a

5. DTCI QWV VJG TGEQIPK\G VGZV DNQEM CPF PKEG DNQEMa
6. AFF CPUYGT KPUKFG VJG ǶTGEQIPK\G VGZV NCDGNǷa
7. FTQO VJG ǶORGTCVQTUǷ ECVGIQT[, FTCI QWV CP GSWCN EQORCTKUQP DNQEMa
8. AFF ǶTGEQIPK\G VGZVǷ CPF ǶNKEGǷ DNQEMU KP VJG GSWCN EQORCTKUQP DNQEMa
9. PNCEG VJG GSWCN EQORCTKUQP DNQEM KP VJG ǺKH VJGP DNQEMǻa

a

a
a

S6EP 6: RGEQIPK\G MGCP PJTCUGUa
**RGEQOOGPFGF VQ NGV NGCTPGTU YTKVG VJKU EQFG VJGOUGNXGU CPF VCMG KV WR CHVGT 5a
OKPWVGUa
a

1. FTQO VJG ǶCQPVTQNǷ ECVGIQT[, CFF CP ǶKH VJGP DNQEMǷa
2. AUM: 9JCV UJQWNF QWT CUUKUVCPV UC[ KH C RJTCUG KU OGCP? (A: SQOGVJKPI JGNRHWNa

HQT VJG WUGT VQ TG EQORQUG VJGKT OGUUCIG)a
3. FTQO VJG ǶLQQMUǷ ECVGIQT[, CFF ǶUC[Ƿ DNQEM KPUKFG QH VJG ǶKH VJGP DNQEMǷ. 6[RGa

UQOGVJKPI RQUKVKXG UWEJ CU ǺOJ PQ VJCVǷU PQV PKEG! RGOGODGT VQ 6HͲNK!ǻa
4. AUM: LQQM KP VJG MCEJKPG LGCTPKPI OGPW. HQY ECP YG EJGEM KH C RJTCUG KUa

OGCP? (A: RGEQIPKUG VGZV DNQEM CPF OGCP DNQEM)a
5. DTCI QWV VJG TGEQIPK\G VGZV DNQEM CPF OGCP DNQEMa
6. AFF CPUYGT KPUKFG VJG ǶTGEQIPK\G VGZV NCDGNǷa
7. FTQO VJG ǶORGTCVQTUǷ ECVGIQT[, FTCI QWV CP GSWCN EQORCTKUQP DNQEMa
8. AFF ǶTGEQIPK\G VGZVǷ CPF ǶOGCPǷ DNQEMU KP VJG GSWCN EQORCTKUQP DNQEMa
9. PNCEG VJG GSWCN EQORCTKUQP DNQEM KP VJG ǺKH VJGP DNQEMǻa



a
a

STEP 7: TWTP VJaV FTQYP URUKde DQYPa
1. CNKcM QP VJe VJe cQUVWOeU Vaba
2. RKIJV cNKcM VJe UOKNKPI cQUVWOe aPd UeNecV dWRNKcaVeaa
3. RePaOe VJe cQUVWOeaa
4. CNKcM QP VJe UOKNe aPd TQVaVe KV aTQWPda
5. GQ bacM VQ VJe ǶcQdeǷ OePWa
6. AUM: WJeP dQ Ye YaPV QWT cJaTacVeT VQ be JaRR[? WJeP dQ Ye YaPV KV VQa

fTQYP? (A: FTQYP YJeP a OeaP RJTaUe KU UaKd aPd JaRR[ VJe TeUV Qf VJe VKOe)a
7. Add a ǶUYKVcJ cQUVWOeǷ VQ Uad KP VJe OeaP Kf UVaVeOePVaa
8. Add a ǶUYKVcJ cQUVWOeǷ VQ JaRR[ WPdeTPeaVJ VJe YJeP ITeeP fNaI KU RTeUUeda

a



a
a

 a



a
a

STEP 7: MaMKPg VJe AUUKUVaPV ANYa[U CJecMKPgaa
1. AUM: HQY caP Ye OaMe QWT aUUKUVaPV cJecM OeUUageU fQTeXeT? (A: FQTeXeTa

bNQcM)a
2. Add a fQTeXeT bNQcM aTQWPd aNN VJe bNQcMU VQ OaMe VJeO TeReaVa

a

a
a

ADD ON: HaRR[ SRKPa
1. GKXe VJKU aU a UVTeVcJ gQaN VQ NeaTPeTU Kf VKOe ReTOKVU. HaXe VJeO VT[ QP VJeKTa

QYP VQ add VJKU fWPcVKQPaNKV[ aPd VaMe KV WR afVeTYaTdUa
2. Add a ǶTeReaVǷ bNQcM KPUKde VJe PKce Kf UVaVeOePV. SeV KV VQ TeReaV 36 VKOeU.a
3. Add a VWTP 10 degTeeU bNQcM KPUKde VJe TeReaVa



4. Add a RQKPV KP dKTecVKQP 90 aV VJe beIKPPKPI Qf VJe RTQITaO KPUKde VJe fQTeXeTa
bNQcMa

 a

a
ADD ON: BOUNCEaa

1. GKXe VJKU aU a UVTeVcJ IQaN VQ NeaTPeTU Kf VKOe ReTOKVU. HaXe VJeO VT[ QP VJeKTa
QYP VQ add VJKU fWPcVKQPaNKV[ aPd VaMe KV WR afVeTYaTdUa

2. DTaI VJe URTKVe VQ JQYeXeT JKIJ [QW YQWNd NKMe KV VQ bQWPcea
3. DTaI VJe ǶGNKde VQ Z,[Ƿ bNQcM aPd RNace KV WPdeT VJe ǶRQKPV KP dKTecVKQP 90Ƿ bNQcM.a

TJe Z aPd [ RQUKVKQP KP VJe INKde bNQcM UJQWNd be VJe UaOe aU YJeTe [QWTa
URTKVe cWTTePVN[ KUa

4. DTaI VJe URTKVe bacM VQ YJeTe [QW YaPV KV VQ ePd VJe bQWPceaa
5. DTaI VJe ǶGNKde VQ Z,[Ƿ bNQcM aPd RNace KV WPdeT VJe bNQcM RNaced KP UVeR 3. TJea

Z aPd [ RQUKVKQP KP VJe INKde bNQcM UJQWNd be VJe UaOe aU YJeTe [QWT URTKVea
cWTTePVN[ KU.aa

6. SeV VJe INKde bNQcMU VQ 0.5 UecQPdU VQ OaMe VJeO UOQQVJeTa
7. DWRNKcaVe VJe VYQ INKde bNQcMU Kf [QW YQWNd NKMe VJe URTKVe VQ bQWPce OWNVKRNea

VKOeUaa
8. DWRNKcaVe VJe INKde bNQcMU aPd RNace VJeO WPdeT VJe ǶUYKVcJ cQUVWOe VQǷ bNQcMa

KP VJe ǶKf VJePǷ bNQcM YJKcJ TecQIPK\eU OeaP RJTaUeU Kf [QW YaPV VJe URTKVe VQa
bQWPce YJeP a OeaP RJTaUe KU UaKda



    a

   a
a
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a
a
a


