Tim Bell

Computer Science in K-12 Education:
The Big Picture

Peter

time.sleep(10)
print(result)

“Everyday life is inereasingly
regulated by complex
technologies that most people
neither understand nor
believe they can do much to
influence.”

Albert Bandura, 2001
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Computational thinking

“Computational thinking
is..
thinking like a
Computer Scientist”

Jeanette Wing (2006)
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Searching Computer programwing...
% * making software...
4
v
Google Search I'm Feeling Lucky
About 1,660,000 results (0.48 seconds)
CS Unplugged
https://www.csunplugged.org/ v
Computer science
Making software that is...
fast why are compute scientists ¢
efficient o e
‘why computer scientists count from zero
reliable Vi 65 ot e e e T
why do computer scientists use linux
secure why computer sientista areloners
usable
scalable
intelligent

Computational thinking

Problem solving
where the solution
is a computational
process

Penning: Trouble spots with CT

“The and the are not
the same... in Traditional CT programwing
ability produces CT, and in New CT learning
certain

concepts produces programming ability. ~

Peter Denning, C.ACM, (2017)
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Easy to learn?
“The greatest tragedy | el

IN A DAY

IN A DAY Python

programming

4 T T 7 O
T come oo

know of is that so many
young people never
discover what they
really want to do” Pytho

Programming

Edna Kerr
(quoted by Dale Carnegie)

‘ﬁﬂ Yourself
Beginning
Programming

~ =Rk

I 20,0 o o sel’a‘l'eh pl’ijfs Teach Yourself Programming in Ten Years
min | Q1 | median Peter Norvig
1 1 809 users Start 0 1 3 ‘Why is everyone in such a rush? Translations
)
Stop 0| 0 0
i ‘Walk into any bookstore, and you'l see how to Teach Yourself Thanks to the
f] o] o 1 Java in 24 Hours alongside endless variations offering to teach following authors,
€. SQL. Ruby. Algorithms, and so on in a few days or hours. translations of this
else] 0] O] 0 14 The Amazon advanced search for [ile: teach. yourself. hours, page are available in:
nested if 0] 0 o o 1308 since: 2000 and found 512 such books. OF the top ten, nine are
4 1 programming books (the other is about bookkeeping). Similar Arabic
list 0 0 0 0] 235 results come from replacing "teach yourself” with "lea” or (Mohamed A. Yahya)
"hours” with "days.”
repeat | 0| 0 0 1| 414
p— o1 o 1T 597 “The conclusion i that either people are n a big rush to learn
rev about programming, or that programming is somehow
until 0 0 0| 0] 163 fabulously easier o lear than anything else. Fellisen et al Bulsarian
sive anod o this trend i their book Hon f0 Desizn Programs, Bosko Bantchey
search o] o0 o] ol 115 when they say "Bad programming is casy. Idiots can learn it in
21 days. even f they are dummies.” The Abiruse Goose comic
Process All Ttems | 0| 0 0| o] 70 i et . I
Lincar Search o] o 0| 0] 9 Let's analyze what a i like Teach Yourself C'+ in 24 Hours
Guarded Linear Search 0] 0 [ 12 could mean Xi Guol
Loop and a Half 01 0 ol o 13 « Teach Yourself: In 24 hours you won't have fime to
ST Y ) 8 B R write several significant programs, and learn from your
olling Loop successes and failures with them. You won't have time to
- + { work with an experienced programmer and understand
variables 0] 0 0] 2| 504 ] what it i ke to ive in a C-+ environment. In short, you Coiin,
o

Learn programwming in 20 days... What is computation?

Days 1-10
Teach yourself variables, con-
stants, arrays, IXpres-

ings,
sions, statements, functions,...

698 - 3648
| Interact wiith other programmers.
Work on programming projects
together. Learn from them.

e

Day 14611
Use ki of physics to
build flux capacitor and go back
in time to day 21.

itpscommens wikimedia orgwikFile Sambe
rebuits oo,

N ringarehive orgiiewer id=S21 81, Publc

Nps:licommons wikimedia orghwinex phpcurias 2538154

hitpiiabstrusegoose.comi249
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Turing complete
Storage

Input/output B and wait

play note root for (length beats

Sequence, selection, iteration

if root =[] then repeat @
g Iberti
say e ?

[..1laboratory experiments have
reported defective spreadsheet rates
between 35 and 90 percent. The

analysis of operational spreadsheets
reveals defect rates between 21 and

26 percent; the lower rates probably

stem from corrections already made
during operation. R

reduction {op Foundations of empirical software
angineering he egacy of iclor R, Bask, 42637} 428-

Turing complete spreadsheet?

8 c
Bottles in
Stordge 1 Vintage stock Status
Input/output 2 Sav2003 300 stock available
Sequence 3 Pinot G 2004 200 stock available
Selection 4 Pinot G 2005 0 out of stock
(Iterction?) 5 ‘Sav 2005 23 stock available
[3

]_=IF(BZ>O,"stot_:k available","out of stock")’
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“Coding”
[code]cademy

[c[o]
(0] ¢ ]

[mothercoders]

code
club

black gl'r[;

9 CoderDojo

Elements of programmi

Communication

= Analysis® ©°

= Designs © ©
= Codinge o o
= Testing, o

= Debugging ,

Computer programs are written for...
the next programmer

Many skills of a professional

def hs(s):
xxy = s[0] programmer are related to social
for xxx in s: context rather than the technical
if xxx > xxy: one.
XXy = XXX
return xxy Bkl . (2002) Whas programning?n 140 workaop of o Pyeholgyof
[ e e

def highest_score(scores):
“"““takes a list of scores and returns the highest one"""
highest_so_far = scores[0]
for score in scores:
if score > highest_so_far:
highest_so_far = score
return highest_so_far

“We don't write programs for
computers.

we write programs for
people.
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Invariant

ngh Score Boxes

def highest_score(scores):

highest_so_far = scores[@]
for score in scores:
if score > highest_so_far:
highest_so_far = score
return highest_so_far

""" takes a list of scores and returns the highest one"""

Pelay analyser

http://csfieldguide.org.nz/en/
'1 = interactives/delay-analyser/

Pelays

® No delay
® Delay perceived
.....||||IIIII||||||IIII|I“

Example: Formal languages

Treasure island

Languages (Regular expressions)
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Interface design

Interface design

00:at
&1CS

Stopwatch Running

Sywtax (rules/structure of a language)

——
e <h1> Attention <h/1>
| B C o
1 Name Week1 Week 2 Total
Entering an email address 2 John S 2120 § 16.00 [=824C
3

tim@wrong|address.

Must be a valid email address

Example: Ervor detection and correction

Error correction
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Mind reading with CS...
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Bar code magie

Before we “code”...

= Human need:
Accurate payment

Plugging it in

What it should look like

Cick an the Green fug, enter e puss provided in the “testing
examples” 10 0% the expected cutput of your program.

~e
= Computer science: s m\\;:‘“
Checksum / Hash total &
o]

Plugging it in

Check sums

Tip: You

can copy & paste account numbers in here

The account number you have entered Is not valid. Please
check the account number and try again.

Account Number (02 |[ 0820 |[0512730 |[008 ] Glear
Tip: You can copy & paste account numbers in here
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CS UNPLUGGEDIA PASSPORT
Type Code Passpert No
PASSPORT P csu €50654321

Surrame
PARROT
m Gven Name: Date of lzzue
HAPPY 08 AUG 2012
Date of Birth Date of Exiration
M 01AUGUST 1922 0% AUG 201}
-

Place of Sirth Sex
CHRISTCHURCH, N2 F

P<CSUPARROT<<HAPPY<<<<ccc4ceedeecededdedes
CS06543213CSU9208016F1108011912300543<235142

UNPLDGGED B

Computer Science without a computer

B® Microsoft

Google

“The greatest tragedy I
know of is that so many
young people never
discover what they really

want to do.”

Edna Kerr
(quoted by Dale Carnegie, 1948)

He aha te mea nui ki ténei ao?

Maku e ki atu.

He tangata, he tangata, he tangata.

csunplugged.org UNPLUGGE;

Computer Science without a computer

csfieldguide.org.nz %gg

Computer Science
Field Guide

tim.bell@canterbury.ac.nz https://github.com/uccser/




