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LESSON 6: October 28 - Nov 4
Vocabulary added to our WIKki: Lists, Insert into a list, Replace an item of a list, ltem,
Length of list, Contains, Add to a list, Delete from a list, Show list, Hide list

Hello everyone,

We are going to learn about LISTS this week and then use Scratch to write poetry!
| am very excited to teach you this lesson -- based on something I did in 1973-74
when | was young and started teaching programming at a Virginia independent
school.

Bridgid Bryan Jessica Matt Maureen Ruth Zhanna
AHNJaguars MrSark JLanCas2  MrMel MacTechWitch

Team 1 - Bridgid and Zhanna (FL and NY)
Team 2 - Bryan and Ruth (NY and TX)
Team 3 - Jessica, Maureen and Matt (TN, NY and FL)

An Intro to LISTS

Let us continue to work with words and stay away from numbers and graphics this
week. The programming structure called LISTS is an essential part of SCRATCH
and other serious computer languages.

A LIST is a bunch of items in sequence, numbered as ITEM 1, ITEM 2, or ITEM 3,
perhaps we can say "an array of variables" or a "list of variables."

Yes, a LIST is a term from Computer Science. Here is a techie excerpt from
Wikipedia:

In computer science, a list or sequence is an abstract data type that implements a finite ordered
collection of values, where the same value may occur more than once. An instance of a list is a
computer representation of the mathematical concept of a finite sequence; the (potentially) infinite
analog of a list is a stream. Lists are a basic example of containers, as they contain other values.
Each instance of a value in the list is usually called an item, entry, or element of the list; if the same
value occurs multiple times, each occurrence is considered a distinct item. Lists are distinguished
from arrays in that lists only allow sequential access, while arrays allow random access.

SOURCE: http://en.wikipedia.org/wiki/List_(abstract_data_type)
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Here is the 7 minute starter video for LISTS. You can watch it before you read this
PDF or after or both. By now, you have your style of learning and preference.
http://www.youtube.com/watch?v=c4XbuJinwFk&feature=youtu.be

When in Scratch, | go to ADD A LIST under DATA and make a list called PREP,
| get all of these commands added

Make a List

Prep
add 4] to

delete €5) of Prep

insert QI at €59 of Prep
place item €§) of Prep  with

4 € -
9 16
S

; ;

HH
=
§5

{
i

hide list Prep

Let's make sense of each of them above.

add to Prep
lets you add a word to the LIST called PREP. If PREP has

nothing then the word you have here (e.g. "thing") would become item 1 of PREP. If
PREP has 5 items, then this word becomes the 6th item.

delete of Prep
lets you remove any item from the list. If you click the

triangle, you can also DELETE ALL.
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lets you add an item to the list. But it doesn't go at the
end (like the ADD command). Instead, it is inserted and everything from that item on
is bumped up one.

replace item €5) of Prep  with [
should be self-explanatory. A word is replaced

with another word. | wonder if we could use this command to alphabetize a list. What
if go through the list and each time item X is out of alphabetical order with item X+1
then we switch them. Hmm, sounds like a challenge to me!

item €89 of Prep . . . .
This is very important and we will use it frequently. You can

use it to move this item into a standard variable. Or you can put the RANDOM
command into the white box. Or you can use this command in IF/THEN logic.

length of Prep . : :

This is most appreciated since we can set up a REPEAT loop
with a counter (e.g. C) and have the computer go from C=1 to C=LENGTH. By
length, we mean "how many items in the list."

Prep  contains ECTEY] SN . o |
This is also appreciated since it allows us to check if
something is on the list. For example, let us say we have a LIST of the students in
your class. You could ask the user for her/his name and instantly respond with
verification that this is a member of the class or not.

Okay, | hope you are ready for our exciting attempt to write computer poetry!

Please note that this is the ONLY required HW for this week. | have added several
optional problems for those of you who like extra challenges, but because of the
PROJECT (idea due today 10/28 today and entire thing done by 11/18) and TEAM
ACTIVITY (due 11/11) | want to limit other required work.
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To create a list of Prepositional Phrases, | have several choices for you.

Plan A: You can click the + sign at the bottom left of the Prep list. Now you can type
each word into the list. Nothing easier than direct typing or editing!

Or Plan B: You can right mouse click on the gray Prep List box and import a text file
that was saved from a word processor. Clearly, this is useful if you have a class list
already created on a WP or SS document. Here are steps for Plan B:

Step 1: you go to Microsoft Word or whatever word processor you use and you type
these words into a blank document,

Next to

Beyond

Beside

Above

Below

Within

Step 2: you can then choose SAVE AS and change the FILE FORMAT to be PLAIN
TEXT

Word Document (.docx)

i
Save As: Prep Phrases.txt

i Word 97-2004 Document (.doc)

Word Template (.dotx) -
Word 97-2004 Template (.dot) Where: =) DeSktop

Rich Text Format (.rtf)

Web Page (.htm) Format: | Plain Text (.txt)
PDF

Step 3: you now can IMPORT this file into your LIST by right mouse clicking on the
gray area of the list.

-

\+__ length: 0 ]
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Plan C: You can create this program which puts the words into the LIST.

delete €[} of Prep

add [IXES to Prep
add [ to Prep

add to Prep
add to Prep
add to Prep
add BVEGT to Prep

Whether by Plan A, B or C, we get the LIST that appears in the Scratch window that
looks like this

D ;bW N =

-

.

This is a LIST. It has a LENGTH of 6. Please note that LENGTH is a formal Scratch
word. Each word is numbered and so we can refer to ITEM 3 or ITEM 5 of the LIST
called PREP. A list is also called an ARRAY in computer languages.

This random command would allow us to pick a random preposition.

set chosen to item pick random ) to @ of Prep
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Got it? So if we take a famous poem such as one of these by Matsuo Basho

Next to misty stars
Forests of visions unfold
Next to the white fields

Beyond paper walls
Voices of geishas whisper
About the bright moon

Beside immense seas
Valleys of absence wander
Next to the true hills

Beyond ghostly moons
Faces of silence whisper
Within the cold storm

we can have the computer pick a CHOSEN preposition, then a random ADJECTIVE
and then a random PLURAL NOUN

Using our JOIN command, we can have the computer generate the first line of a
poem with this kind of command.

REQUIRED HW 6.1

Your assignment is to make the computer write this type of structured random poetry
using LISTS, the JOIN command and the RANDOM command. Believe it or not,
when | started teaching computer programming in the 1970s, | had one of my high
school students who did a great job with this exact program then write an article for a
national student magazine. Sorry for the quality of the graphic on the next page
which was scanned many years ago, but | don't have the original anymore.

VARIATION: If you do not have time to do the 3 line haiku, | am fine if you program
just the first line and get that to work.



Lesson 6 page 7
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c An Experiment g
in Computar Poetry™ at

Between mocnllt waves
Uceans of candles arse
Next to the wild sky

Nis i3 & hatku, 3 Japanese verse-form that nas alfElics
wmVersal appeal, This haiku, like most Jthers, consists of seventeen
sylables divided into three lines, the first and last having foe
syllables, the middke seven, but this hadeu, unlike most others,
was wniiico by a compuies!

Having the propec numbar of syllables in cactu line s hutky's
major riquirement, (or it invoives no fiyms scheme or meter of
any kind. This fact makes programming & computer lo write poeiry
ot quite 50 diffycull 28 it might otherwise seem, for all thay
necessary (i to cheose wards with the proper number of syliables

in ordes 10 compose haku with & computer, | had 10 chooss
u haiku to serve as a model on which ull those of the computer
would b2 based. | therefore read several dozen haku and linally
seitled upon one consisting of two twosyilable prepositiont, two
adiectives fon2 of ane syllable, the other of (wo), 2 two-syllable
verb, {our nouns {(wo cach of one and two syllables) and the words
“ihe' amd "o, The suthor of this halku {5 one cf the masers of
this style, Matsuo Basho (1644-1694):

Beyand papar walls
Vinices of gelshas whisper
About the bright moon

| cirese thus particular haiku as the pacadigm (pattem) becawe
fine of Its eleven words can be varied in all haiku (“the™ anf “of™
remuain (he sume i cach), theredy oiférng a great vaniety of
possibilities.

Th program was written for 3 Hewdett-Packard 2000C come
puter and includes 265 different words — “the”™ and “of” plus
nneteen prepositions (il of two syllables), ninetysix adjectises
(fifty-nine of two syllables, thirty-sever of oae), orty veeos (all
disyltabic) and one hundred and eight nouns {seveniy-three of
one syllable, thirty-five of two). The computer compases haiku

in the Lollowing manner. {Continued next page)

*

¢An Experiment
in Computer Poetry™

{Continued from Page Onc)

There ure nine slots — one for each variable
word. All the words asslgned to the first slot are
twa-syllable prepositions, to as to conform to the
first word in the paradigm, “beyond™. All those
essigned to the sccond are twosyliable adjectves,
pattemed after “paper™. Those assigned to the
third are ong-syllable nouns, as s “walls”*, and
50 on. The computer thus selects one word o
ill egeh slot accandmg lo the pumdigm. It is
actually a simpie matter to olter the order of
registration of the mino sots in any way ong
¢hooses (sce third and fouril exam ples below),
athough cne must keep the requisi te number of
sylladles in eiach line.

Thié suuaber of diVleeent possible halku can
be calcutated by multiptying the total number af
words assigned 10 ¢ach st Thus iF the haiku had
only three slots, with & tea-word voczbulgsy for

cach, ere would be 16 1 kO x 10 ur 1,000
different haiku, Bexause of the vastness of The
vocabulary, the number of slots, and the possab-
ity of reversal in lane |, howaver, there ore
upwards of 4,11 x 10 % haiku possible — over

411,000 brllion? This is illustrated by the follow-

Ing chast:
UNE I i thiww wouks)
"W b4l 73
2 syl 2 rylimbie I wiiake
L ] wdyecrives oumy
LINE I (loos wards)
1§ pomdmeiia 35 possialiiies 40 pomlinis) s
2 syiadde of 2 iptane 2 ryable
Acmny ey b
LINE 111 {four saasty
" M 1))
2uytiadie the | nladle A 1y Maple
Prepasiting asjeerivs ey
L R L N e LI TR T L T TR o

{he possibuity of reversing the waids im

Line 1 yiclds 41165956 x 1084 haikw. fn ot
words, there would be avar 100,000 di fferent
pocms for ¢very person on earth!

Obviously ot every hatku will bs goad,
or evea foir, Most of them, in fact, are totally
meaningiess. Indeed only ane out of fifteen
or Lwenty composed 1 of poetic interest.

Beside immense sear
Valleyy of absence warder
MWex1 ta the true hitls

Qui of immense snow
Voices of velleys are frushred
Mext ra ihe deep neoon
Profound depihs befure
Foreyir of meadows reside
Beyund tie still seas

Vacant teees below

Rivers of rmusie are hushed
Beyond the durk maers
Beyond ghostly moons
Facet of tilence whisper
Witlin the coig sicrm

Next ta miszy star
Forests of visions unfold
Mexs 1o the white fielols

Since nearty oll these haiku conform o
© paradigm, it is undorstandable that there
il be some monotony owing to the repetition.

There are two ways to semedy thas v
chnoe2 one - or even Severzl- MO paradigms,
@ Lo vasidy increase (e yorahatiry, or doci.
When this will eventually be dane, the haiky
aill l_osc their unifomnty, and the resuigs
wilk no doubt be amazing,

Thal 3 compuier can compise 12021y
makes one wondir if the mauchine is cipable
of creating though!t iy jtself, | eun certsinty
nob clain 1hat § wiols ihese histhue hecanss
the computer iz responsible for the seleation
of the words prinmted. 1 did, however, choose
ghe puradigm, restnct the compuler (o cef
win words, and then decade which poems
weee Teood'. But ean i spite of thas Lake
eredit §Or these haiku?

Francun Ly

Si. Avne's
Beffielsr Scacol

Qrearletienille, Vi

&

Here is the pattern to make it easier for you. If you want to use a different haiku as a
template, that is also fine and would be quite exciting!

You can google "famous haiku" and get many hits and ideas.
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| am using ADJ2 for a two syllable adjective and ADJ1 for a one syllable adjective.

PREP ADJ2 NOUN
NOUN of NOUN VERB
PREP the ADJ1 NOUN

PREP

Next to

Beyond

Beside

Above (you can make up more)

ADJ2

misty

paper

immense

ghostly (you can make up more

ADJ1

white

bright

true

cold (you can make up more

NOUN

stars

walls

seas

moons

fields (you may want a SECOND NOUN or you can just use one)

Good luck -- | look forward to seeing your random poetry!
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Second topic which is a follow up from Lesson 5. Here is a hard optional challenge.
Please ignore any mistake in the video about if it says anything other than 6.2.

A 1 minute video demonstration 6.2 (not the solution) http://youtu.be/NGsYVv_KMvU
Allow the user to enter a word. The computer then takes the word apart, stating each
letter one at a time in reverse order. So if the user types SCRATCH, the computer
shows an "H" then a second later a "C", then a second later an "T" and so on.

A 3 minute video of hints for 6.2 without giving it away
http://youtu.be/3RYrnBvK5pk
* Spoiler Alert, a 6 minute solution video for 6.2 http://youtu.be/aiJTJVVfiBA

SOLUTION for 6.2 INTENTIONALLY UPSIDE DOWN

plommon uof Aes

piom jo D PUI 01 Y1 I9s

|
@ fa > sbuey

Q@+ N1 @ O s
piom jo yibud] o1 NI 19S

Jomsue 01 piom 13S

yem pue BIEDEICIUNETAILEEETNENLYE yse
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Here is a less difficult challenge.

HW 6.3 OPTIONAL CHALLENGE Create a list called STUDENTS that contain 5 or
more kids that you teach. Write a program that will randomly pick one of the
students.

If you are feeling shaky about LISTS and want more instruction rather than a

challenge then watch this video where | do this program and teach you more.
You can always try to do it yourself 24 hours later which is a good learning thing to
do. You can also see this program from my library, assuming the system is working.

8 minute video that shows the solution and teaches you more about lists:
http://youtu.be/TA3L_YG8glLc

And a more difficult one

HW 6.4 OPTIONAL CHALLENGE Modify the program above so that it results in a
random sequence of the students each time you run the program as if the students
are going to a museum and this is the sequence of who leaves first then second and
so on. One quirky challenge is that your program should be able to run repeatedly
i.e. you don't want the list to disappear or have to be re-entered each time the
program is run. So pretend the kids are going to the museum every day and your
program will be run each morning to generate the random sequence.

If you are feeling shaky about LISTS and want more instruction rather than a

challenge then watch this video where | do this program and teach you more.
You can always try to do it yourself 24 hours later which is a good learning thing to
do. You can also see this program from my library, assuming the system is working.

8 minute video that teaches and shows the solution
http://youtu.be/rtjgHL7veJO
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HW 6.5 OPTIONAL CHALLENGE IN HOPSCOTCH

Use Hopscotch with 3 Sprites to recreate this scenario:

The Monkey Sprite draws 36 spokes of a wheel (36 x 10 = 360 degrees)

The Octopus Sprite draws a wall of solid paint, row by row.

The Text Sprite displays a title (with your name perhaps)

This video is 90 seconds and describes the challenge: youtu.be/uF7LxRI-TdY
This video is 3 minutes and provides the solution: youtu.be/TVdDO4-zoVk

Here is your Hopscotch
challenge!
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Assignment 6A: Read this handout

Assignment 6B: Watch the videos highlighted in yellow in this PDF (also posted on
summercore.com/videos for redundancy)

Assignment 6C: Schedule a 30 minute phone call or skype with me (optional)
Assignment 6D: Please continue to contribute several entries to our WIKI which is
located at the tinyurl.com/sconlinec webpage

Assignments 5E: HW Summary

HW 6.1 Use the stated procedure with several LISTS to write random haiku. If you
have limited time, then just do the first line of Matsuo Basho's poem. If you want to
be especially creative and innovate, then find a different haiku to use as the base.
HW 6.2 OPTIONAL (Harder) Allow the user to enter a word. The computer then
takes the word apart, stating each letter one at a time in reverse order. So if the
user types SCRATCH, the computer shows an "H" then a second later a "C", then a
second later an "T" and so on.

HW 6.3 OPTIONAL CHALLENGE Create a list called STUDENTS that contain 5 or
more kids that you teach. Write a program that will randomly pick one of the
students.

HW 6.4 OPTIONAL CHALLENGE Modify the program above so that it results in a
random sequence of the students each time you run the program

HW 6.5 OPTIONAL CHALLENGE IN HOPSCOTCH

LONG RANGE OVER MULTIPLE WEEKS

Enter onto our WIKI a short description of the Columbus
Day New World project or activity that you are planning.
HW 8.1 due Nov 11th The assignment is to work with your partner(s) and jointly write
a paragraph or two on our WIKI about one of the featured projects that you found
intriguing
HW 9.1 due Nov 18th The Columbus Day New World project is done and you have
shared in a paragraph or two on our WIKI how it went.

Have a good week!

Siw K.

781-953-9699 « skype name = stevebergen (no spaces) * sbergen33@gmail.com




