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CeaclE-T
@baggiepr

Linking to existing schema

When we can connect something “old”
to something new it helps us better
understand the new.

Piaget @ ompshire



CecE-T
@baggiepr

Linking to existing knowledge

A procedure is a group of (Sjte;cme beg
instructions that can be used many it P

times by referring to its name

Raise right paw
Pause 2 seconds
Lower right paw

~
| have taught my dog to

beg, sit, roll over.

J

ﬁ She begs when | say beg. }



http://www3.hants.gov.uk/hias.htm

CecE-T
@baggiepr

Resources that use this approach

* http://code-it.co.uk/wp-
content/uploads/2019/04/everydaycomputingconcepts.pdf

e http://code-it.co.uk/wp-content/uploads/2019/02/intro simple procedures.pdf

* http://code-it.co.uk/wp-content/uploads/2019/10/AdaptableProcedures.pptx

. Hampshire
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http://code-it.co.uk/wp-content/uploads/2019/04/everydaycomputingconcepts.pdf
http://code-it.co.uk/wp-content/uploads/2019/02/intro_simple_procedures.pdf
http://code-it.co.uk/wp-content/uploads/2019/10/AdaptableProcedures.pptx
http://www3.hants.gov.uk/hias.htm

How are we linking new
ideas to existing schemas
of understanding to
increase knowledge

: retention?
PoInts to

oonder

Are our examples
culturally relevant,
universal and simple?
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@baggiepr

Cognitive Load Theory

Distractions reduce
number of elements
can be processed

2-6 elements new
information

memory Long ter

Complexity reduce memory
number of elements
can be processed

Sweller @ Hampshire



CecdECT
@baggiepr

Cognitive Overload

Distractions reduce
number of elements
can be processed

Too many

elements Hinders or stops

the transfer of
Working information from
memory working to long
term memory

Complexity
reduce number of
elements can be
processed

‘ Hampshire
Services



CeaclE-T
@baggiepr

Introduce Computing Science Concepts
Using Least Number of Elements

ask and wait forever
: if touching color f:h,} ? _ then
if answer = o then If yo u a re h u n g ry -

say (R for @ seconss clap your hands

Quiz Everyday Gaming
Question Selection Selection

. Hampshire
Services



CedE-lT

Variability effect @baggicpr

Multiple examples

helps transfer ask — forever _
concepts from _ it touchingcolor ()7 _then
working memory to move () steps

long term memory :

—

\

0

D
Y

What
Aids S
Tra n S:e r? Long term

memory

Hampshire

http://code-it.co.uk/gold .



http://code-it.co.uk/gold

How are we taking
cognitive overload into
account when introducing
tricky new computing
science concepts?

Points to

oonder
How are we using

variability of examples in
computing science to aid
long term remembrance?

. Hampshire
Services

HOOL IMPROVEMENT




Importance of Design in CS e

@baggiepr

Task Level | Whatis my programme going to do?

Design | What objects will I need?

Initialisation — How will the programme reset
every time it is run? Variable initialisation
Creating an algorithm in non code language

Level

Code Level | score = 0

ansl = int (input ("How many sides doeg a triangle have?"))
ansl == 3:
score = score + 1
print ("Well done you now have", sgore, "score")
print ("Wrong answer, your score|is",score)

Execution | Whatdid we learn when we ran the code? Debugging
Level

Supported by the
research of Armoni 2013,

4 | evels of abstraction Waite et al 2017

. Hampshire
Services
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Algorithmic
language in
N REYE




@baggiepr

Suggested design level language

Design level Scratch Code level
Do x times or loop x Repeat x times
Loop always Forever loop
Assign x to my_num variable Set my_num to x
Add x to my_num variable Change my num by x
Pause x seconds Wait x seconds
oF
3 (>
ST
S



CeaclE-T
@baggiepr

Suggested simple algorithms

Design level Scratch Code level

forever

if touching color Q ?  then

Loop always
if touching red colour

stop all =

end the game




: : : : CaclE-T
Idea Level My game will... My characters will be... The aim of the game will be....

A booHc,{-m b caleh o small J»ML whodat anul.'uﬂ clovela af

Design Level What will your characters do? ‘F&b"‘ — touch baH.. lmal-@
Beete — More® ~Touds pllobion eud gona. = Move T bowme (©)
@—T\ﬂv\ nau' rgljhl' wrred by — Toucl ﬂd“o"t;n @
@ Tom gk Wk amv key  Bllobion = Shud cnenoe ot
G ~Touck ¢l end Game = Mévesmuy hirechian
Design Level (Draw your game simply and use condition-starts-action in your algorithms)
) Beetle Wove ; ~
Loop ul»ww-y\
RouC 3{, s!—cp @ Lcd‘) o»lwuada 5{-,“4—-
Bover om d?( "X ‘bu.\ heetle (x+Yy)
@ Loop aiwouaa’ U, kw!.n.
If Presa r'lg arrow
tun rghl- 20° (9 Loap alusey

(D Loop abuayp b armw ol '
i p::”“oh# »- Model Planning




CesET
@baggiepr

To see design in modules of work

My Best Game
http://code-it.co.uk/bestgame
Helicopter Loop Only Game
http://code-it.co.uk/goldgame/
Diving Beetle Game
http://code-it.co.uk/goldgame/



http://code-it.co.uk/bestgame
http://code-it.co.uk/goldgame/
http://code-it.co.uk/goldgame/

Points to

oonder

CecdE-lT
@baggiepr

What types of design are
pupils using in programming?

Do (KS2+) pupils understand
and use the four levels of
abstraction in program design?

Do we use different language
when working in design or
code levels?




Ceed T
@baggiepr

Code Comprehension


http://www3.hants.gov.uk/hias.htm

CeclENT
@baggiepr

Use modity create in CS & IT

|
USE MODI CREATE
[ > — l > [ > Test
Refine
"Not Mine"
——Analyze

Figure 5: Use-Modify-Create "Mine"
Learning Progression

Lee & Colleagues


http://www3.hants.gov.uk/hias.htm

Focused or Unfocused?

Unfocussed

Devise a question for your partner
that can only be answered by reading
and running the code

Focussed

Teacher devises questions that lead
on from the key concept introduced

Previous concepts can be revised

pshire

HIAS SCHOOL IMPROVEMENT


http://www3.hants.gov.uk/hias.htm

CeaclE-T
@baggiepr

Focussed Use Question

Example use question

When the ‘@’ key is pressed how
many times will the program move 40

steps?



http://www3.hants.gov.uk/hias.htm

CeaclE-T
@baggiepr

Modity

Example modify question

What can you change to make the
program draw the shape more
slowly?

Hampshire

Services
HIAS SCHOOL IMPROVEMENT



http://www3.hants.gov.uk/hias.htm

Create

Challenge 1 EE=ET

Program more shapes using this table to help you. @baggiepr
Name of the shape Heptagon (7 sides) Octagon (8 sides) Nonagon (9 sides)
Part of outer angle 51.5 Degrees 45 Degrees 40 Degrees

Challenge 2

http://code-it.co.uk/goldshape/

Program a multicoloured shape.

Challenge 3

Use a starting block, one counted loop, pen EFE steps turn ¥) degrees
up, pen down, turn right or left and move P

blocks. 10
em
Experiment to create as many rotating — ~
repeating star patterns as you can.
when space key pressed
Can you complete your star evenly so that
there is an equal distance between all HINT Try rotating more than 180 but less than 360

points? Is there a pattern?

Challenge 4

Create your own shape challenge .Hampshire
Services


http://www3.hants.gov.uk/hias.htm
http://code-it.co.uk/goldshape/

code-it.couk
[ o) o e
BclE-i]
) Bpel) e

@baggiepr
PRIMM in CS
* PREDICT A modification of use-modify-create
* RUN created for text programming
* INVESTIGATE
* MODIFY
* MAKE
score = 0
ansl = int (input ("How many sides does a triangle have?"))
ansl ==
score = score + 1
print ("Well done you now have", score, "score")
érint("hLuﬁu answer, your score 1s",score)
https://primming.wordpress.com/2018/08/23/primm-materials-2018/  Sentence .Hampshire

Services
HIAS SCHOOL



http://www3.hants.gov.uk/hias.htm
https://primming.wordpress.com/2018/08/23/primm-materials-2018/

Points to

oonder

Are we using
great code
comprehension
strategies like
use-modify-create
and PRIMM to
reduce pupils
cognitive load?




T ET
@baggiepr

Code Scaffolding to reduce
complexity


http://www3.hants.gov.uk/hias.htm

CecE-T
@baggiepr

Parsons Problems

 Sections of code or algorithms that students can
arrange in the right order to create the program

 Work for

* Algorithms Beachball
* Block based code
* Text based code

Start when touched
Go to a specific x and y place
Point up
Loop 4 times
Move 20 steps forward
Pause
Move 20 steps backwards
Pause

Toy Give Away Example http://code-it.co.uk/goldapps/



http://code-it.co.uk/goldapps/

@baggiepr

Completion Problems

 Students add key features such as variables to
otherwise complete code

* Work for
* Algorithms
* Block based code
* Text based



Placeholder Variables http://code-it.co.uk/goldapps/

Look in Karaoke sprite

Most of the code has been built, however the variables have not been added to
the code.

Use the Karaoke planning below to complete the code Karaoke

e gim of the app will be....

V,'ay jOl'I. for@seoonds

say jOl‘I. foroseconds

SO . 2o hveyou sk wer ouvors Y 5>
o QTS @ « @

Change stage bax;kgawnd/wspothw stage
Say kewaoke

Say Music by Lowis Armstrong
Say Heve are yricy and sound track from the
Saw vinaalona

o answer



http://code-it.co.uk/goldapps/

Points to
oonder

CecdE-lT
@baggiepr

What methods are we
using to scaffold pupils
code comprehension?

Could we be employing
Parsons or Completion
techniques to engage
struggling students?




s T
@baggiepr

Collaborative programming
increases pupil confidence


http://www3.hants.gov.uk/hias.htm

. Hampshire
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. Varies by Partner
Solo Pairs  Groups
stages supported
PUpiIS value Paired This can be Groupings Individual
having own [ Programming g dictated by different at each projects but
creative re.search equipment or | stage of a project supported by a
space driver and project IE working in pairs [§ learning partner
MOHTare] complexity [ to use and modify working on
but working solo similar project
: : to create
Groupings in CS
_ _ CecdENT
Microsoft survey in 2008 found that .
@baggiepr

The biggest perceived benefits of pair
programming were the introduction of ~ Shared Programming Research
fewer bugs, spreading code
understanding, and producing overall
higher quality code. Programmers
preferred their partners to be of
similar ability.

School based research in 2013 found that
Compared to working alone, pair programming
was advantageous for computational thinking and
for building programming knowledge, particularly
among less experienced students.

Jill Denner,Linda Werner,Shannon Campe &Eloy Ortiz

Andrew Begel, Nachi Nagappan 2008



https://www.microsoft.com/en-us/research/publication/pair-programming-whats-in-it-for-me/
https://www.tandfonline.com/doi/abs/10.1080/15391523.2014.888272

Points to

oonder

Do we use a range of
pupil groupings to add
variety and challenge to
our programming
curricula?

Do we use same ability
paired programming
sometimes to increase
confidence?




T ET
@baggiepr

Revising learning increases
retention


http://www3.hants.gov.uk/hias.htm

CecE-T
@baggiepr

Revision & Spacing

* Ebbinghaus discovered that the brain forgets
information over time

* Overlearning increases retention
* Revision increases retention
* Best time to revise is just at the point of forgetting

Ebbinghaus @ Hampshire

Services

Good short summary here



https://www.psychestudy.com/cognitive/memory/ebbinghaus-forgetting-curve
http://www3.hants.gov.uk/hias.htm

k ago

SRy
@baggiepr

Overlearning Problems in CS

 Creative nature of programming makes it difficult to
overlearn or repeat modules

* We just don’t have the time
* |t is not very creative

* However we can wake up pupils brains to previous
concepts before teaching new concepts in both
primary and secondary programming using very
little time

eeeeeee


http://www3.hants.gov.uk/hias.htm

. CeclE-T
Draw lines to show where these

would fit on a Venn diagram

If hungry

say I’'m hungry
Else

say not hungry

If angry
tear clothes

Uses
selection

Has a
condition

EELQll What is 27x2=7 RELGRVETH

wait until . key space ¥ pressed?

. Hampshire
Services
HIAS SCHOOL IMPROVEMENT



http://www3.hants.gov.uk/hias.htm

Draw lines to show where these

CecE-]T

would fit on a Venn diagram

If hungry

say I’'m hungry
Else

say not hungry

If angry
tear clothes

Has a
condition

<\U

EELQll What is 27x2=7 RELGRVETH

selection

wait until . key space v pressed?

. Hampshire
Services
HIAS SCHOOL IMPROVEMENT



http://www3.hants.gov.uk/hias.htm

CecElT
|dentify all the examples of a condition

that switches between actions
R

if key space v pressed? _ then
4 ) If angry
If hungry tear clothes
say I’'m hungry
Else

\_ say not hungryj \

EEL What is 27x2=7 RELERVET
if answer = @ then
say for o seconds

\ wait until . key space v pressed?

@ What is 27x2=7 FELERTETS
if answer = @ then
say for o seconds

if not answer = @
say for o seconds

else

say for o seconds

. Hampshire

Serwces
HIAS SCHOOL IMPROVEMEN'



http://www3.hants.gov.uk/hias.htm

Definition

algorithm

Examples

code

if

v BT
.y e

Frayer Model Challenge @ aiepr

Characteristics

Non-examples

Is a condition still a condition if it can
never be met?

answer = @ and not answer = @




Points to
ponder

=l EC]T
@baggiepr

What methods are we using
to help pupils remember
what was learnt?

Are our methods of
remembering and revising
interesting?

Should we be revising
concepts briefly from week
to week?




s T
@baggiepr

Research informed
progression leads to lower
cognitive load


http://www3.hants.gov.uk/hias.htm

) code-it.couk
= o N =]
-a- [~ H o
) B} I

@baggiepr
Programming Progression
o QAVANCE] = -
: intermediate =—+ =— ' =— ' — 1 —— ——r — —.
. ' 4. Repetitions can go .

Prog ression is . on forever of stop. :Igdsnﬂiafes:ts

key to avoiding - require different

cognitive : 1: Repeating ’ kinds of repetition. -

overload & l things can have a

building good : cumulative effect.

mental schema 1l ~ beginning , .
' I 3: Instructions like =
1’| 2: Some tasks “Step 3 times” do ;
1| involve repeating m— (e same thing a5 —) g{
1. | actions. “Step, step, step.” a
I
&

Trajectory Visualizations by the Everyday Computing Team

EEEEEEE


http://everydaycomputing.org/public/visualization/
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Ser
ias s

when a + key pressed

Everyday Keyboard input Everyday
Input - Sequence
Startin Year 3 Start when |— g g:g:rtitlr?m I ..cn this sprite clicked Turn right
I blpw the or touch inputs ®Walk 100m
whistle Turn left
nput in code
repeat o

indefinite loops in algorithm Everyday indefinite repeated 5 times
Loop always < loop

1 step forward Loop always

1 step backwards heart beat

Sequence in
algorithm
stand

sit

wave

NOT repeated

http://code-it.co.uk/gold/

Count controllled
loop in code

\/

Indefinite loop in code

forever

repeated forever

Selection

Everyday algorithm

condition-start-action

if not done enough work
stay in to finish it

Basic Procedures
Everyday Dog Procedures
define roll_over

Lie on side

Lie on back

lie on side

Called by saying roll_over

condition-starts-action in a loop

forever

then

Programming Progression KS2

Condition-start-action in code

condition - then

Repetition 3
Count controlled Every_ ay
loops in algorithm |¢——| F€Petition
loop 3 times Dance
jump Moves

Progression

Selection
Everyday algorithm
condition-switches-between-actions
if not done enough work

stay in to finish it
else

go out to play

condition then

Selection in a loop
Everyday algorithm
condition-start-action or

Loop always
if partner says go

condition-switches-between-actions

rurn right 90 degrees

action

else

different action

Condition-switches-between-actions
in code


http://code-it.co.uk/gold/

Useful

guestions
to ask

CeddE-T
@baggiepr

Are our programming
progressions
research informed?

Do pupils know
where their journey
IS going?




Thanks for listening
Any Questions?

Slides are here

http://code-it.co.uk/wp-content/uploads/2019/11/reading19.pdf

Or

https://myshorten.com/d4Hh



http://www3.hants.gov.uk/hias.htm
http://code-it.co.uk/wp-content/uploads/2019/11/reading19.pdf
https://myshorten.com/d4Hh

