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Pubtisher's Note
Welcome to a slightty spooky issue of beanz!

When I was a kid, toved the patches astronauts wore on their
spacesuits. I had no idea that artists created these patches. That s our
first story; how art flts into NASA space programs.

And speaklng of NASA. we also have a profite of Frances "Poppy"

Northcutt who hetped do the math that brought f ve Apotto missions
back to earth WhiLe NASA had worked out how to get astronauts into
space and then to the moon, br nging them back wasn't futly worked
out Northcutt hetped make that happen

Other stories are about ocean cteanup technotogy, a piece of
ancient Chlnese technology, robot bees. coding with ChatGPT,

organ-on-a-chip technotogy, and even a ghost-huntlng game And I

f natty wrote an artlcte about something that intrigues me What tech
do ghost hunters use and how does lt work? And, scarier stitt. what if
t does work?

Our Me and My beanz Feature is about Kristy, a STEAM teacher from
a T tLe l schooI in Hattiesburg, Mississippi. She asked for classroom
set pric ng As a nonprofit. we donated free subscriptions lnstead,
plus access to our custom URL that, when cL cked, logs teachers and

students into the online version of our magazine. Kristy is exclted.
We're exclted to hetp !

Thanks for reading and hetping to support our rnagazinel

Neu,ls!
Tim Stavin. Publisher

beanz Maqazine

beanz magazine is pubtished by Kids Code 6 Computer Science. lnc, a US

501(c)3 nonprofit We donate about 20% of our print copies to kids in Titte
1 schoots and kids who show up at food banks, homeless sheLters, and
battered women's shetters. Ptease hetp us expand our efforts by donating at
Kidscodecs.orgldonate. We appreciate your hetp

C)ur PI Lsslon
beanz magazine is a bi-monthly ontine and print magazine about learning
to code, computer science, and how we use technotogy in our daity lives.
The magazine inctudes hard-to-find information, for example, a tist of 40+
programming [anguages for education, coding schoots, summer tech camps.
and more.

White the magazine is written to hetp kids ages 8 and otder learn about
programming and computer science, many readers and subscribers are
parents. teachers, and [ibrarians who use the articles to learn atongside their
young kids, students, or tibrary patrons. The magazine strives to provide
easy to understand how-to information. with a bit of quirky fun. Subscribers
support the magazine. There is no advertising to distract readers.

The magazine explores these topics: Basics of programming and where to
learn more, Problem solving and cottaboration, Mathematical foundations of
computing and computer science, Computationat thinking, Recognizing and
selecting computer devices, and the Community, globat. and ethicat impacts
of technology.
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Ryder■urns■ruck into Dot Matrix Printer

Ambitious Floating Ci、′Des,9ned to Adapt
to Ctimate Change

Leaping Squirrets!

Hydrogen Carcopter

Solar Power From Space

R()bot Fish Hetps Researchers
Protect Ecosysterγ l

"My name is Kristy Kennedy and
I teach STEAM to 765 PK4-5
students every week. As a Titte 1

school with low funds, I wanted
a teaching toot for my otder
students with good stuff that
woutdn't break the bank. beanz
sent me a FREE classroom set
subscription with online access.
What a btessing for my kids.
Thank you!'

How much do you love 6€anz? We'd tove to seel Send a photo

of you and your bGrnz to us at hcllocb€anzmag.com. We may

print it right here and make you famous. Bragging rights!
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BY ERIN｀い′INICК  ANTHONY

i Desicninc SDCCe ArI Tha骨
リ      リ    ■

The space industry is made up of a

lot more than just rocket sc entists

Frorn sew nq technrc ans work ng on

space surts to commentators shar ng

ro. I e rau,lL he) on a , \,1 ta t']e pLblc.
thousands of peopte wrth different skill

sets help make space happen

Art st Tim Gagnon was able to

flnd hrs place rn the space industry

through the des qn of mission
patches These Logos for each mrssion

become an important prece of history

representrnq space expedltions They

are put on everything frorn Pins to
brochures to spacecraft.

We spoke to Tim about how he

qot nto this unrque career, and how

dnyo-e ca- cor'1o re lhe r passton for
art and science

l. Whot initiollq sporked qoul
inleresl in spoce?
A fasc natron w th space expLoration

came early as did an rnterest rn art.

Like many others of my generation, I

'e're'rber wdt( h ng tL e n ,5 o_5 o'
Mercury, Gem n, and Apotlo on a small

btack and white telev sron wrth "rabbit

ears' that coutd recerve few broadcast

statrons ln 1972 wrote to my U S ,

Senator ask ng if he would obtain ail

nv tatron for my dad and me to see

ApoLlo 17launch. Arnazingty. he did

2. How did qou reolize qoul
possions for spoce ondsrl could

During the visit to KSC {kennedy Space

Center) for Apotto 1Z.l learned that an

outSide artist was asked by the crew
to paint the mission patch. The artist

was Robert McCaLl I decided then
and there that this was how I corrld

contnbute to the space proqram

3. Whol wos it like creoling qour
firsl missidn palch?

Well, I began wrtrng to astronauts

ft'' 1973, ln 1985, Robert Cnppen

invited me to submit designs for the

flrst shuttLe mission to [aunch from

Vandenberg, Catifornra, but that
mission was canceted after Chaltenger

Finalty, in 2004, John Phillips setected

me to help des gn the lnternatronaL

Space Station (lSS) Expedrtron 11 patch

I\4y dream came true and lt onty took
3l years lt was as much fun as you

coutd rnagine

4. How monq mission polches
hove qou credled now?

After the Exped tion 11 patch was

unveited. I received an emarlfrom
Dr Jorge Ca(es of Madr d who

congratutated rne and expressed that

he too shared my dream of designlng

a mission patch thanked him and

responded thal f the opportunity ever

arosd€gain, we wouLd collaborate
Between 2004 and 2018. we worked

with f ve space shuttle crews. 13

addrt onaI SS crews. the End of Shuttte

Program compet lron ( pLaced 3rd),

and the prlncipal rnvestigators of the
Twrns Stuciy We have also created

hundreds of commemoratives that
celebrate the space program Most

recently we helped Five fliqht directors
and some other NASA teams with
the r efnbtems
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5. low t rmfirfrind, orhonoura

'grf c'lct olhpuf in ri crcation
.., c, tDbafii pdfchr. Whcl is

ll. f b|c"l&F odronout! o!
cradlYo p{rlncra?
The.secret to my Succesi ts I try ti>

step back and understand this is

not my patch. lt rs therr patct! I cdn'
make recommendations based on

' rfiy ixperiince, but they meke'alt the

. decrsions And even if ldbn't agree with
the decision, they are,goin9 to be the

ones wearinq it. So,,they have to be

satisfied with it. To be abte to have alt

those memoriesof the rnteractrons and

allthat-it is.fantastic.

6. llow does tt fc.l lravirtg
conlrlbutcd to lh. vlallal alorq
o, rPoce?
Space exploration has generously

provided inspiration ever singe lwag
.a boy. basicatty atl mytife. No\/ I anl
curating my wor( sg that my grandsJns

witleach have,the patches and
paintinqs lrreated. Fivqhundred years

from now one of my descendants

could research a spaceflight and see

the art I hetped create. My art and

imaj3ination loing where I never

wilt? Pricetess.

7. Do qou lrovc ong {dvlc. fo,
{osng itrli3t3 Uho.l3o loJ.' .

3P€C.?

Thejob ofan artist in the space
program,i4 to envision what's coming
and inspire peopLe. To coiTe up,with
a coolqraphic that peopte hang on'
their walls. That kind of work is just as

important as anything etse

My dream took 3l years to come
true because of the obstactes I pLaced ,
in mv own wav. I succeeded because

of my passron, bersistence, and a brt

of tatent. My advice to young artists

would be to ignore those who say you

are not good enough or witl never

make it Betieve in yourself and never,

ever qive up. 
'-
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BY 00E STROUT

Ghosl llunler
It's Haltoween time. So, [et's make a

ghost-catching game for Mini Micro.

This program requires at teast

version 1.2 of Mini Micro, which you

can download from https://miniscript
orglMiniMicro. lf you don't already

have Mini Micro, or if your Mini Micro
do€sn't print'version 1.2' or higher
when you taunch it, then 90 get the
latest version for your computer from
the web page.

Then, enter rCact at the btinking
prompt to clear memory, foltowed
by .dit to open the code editor.
We're going to buitd the program in

two steps this time. Start by carefutty
typing in Listing 1. Ctick the Run

button (or ctose the editor and type
run), and it shoutd make a coot 3D
grid. The for loop on tines 6-9 draw
the verticat lines, with some extra
math in tine 8 to bend them away
from the center. Then the white toop
on tines 11-16 draws the horizontal

tines, with the spacing (dy) adjusted in

the ftoor area to create that 30 effect.
lf your disptay doesn't took tike the

picture, then use the edit command
again to check your work. Once that's

working, ldit again, and finish the
game by adding Listing 2. Now when
you run the program, the screen will
be dark everywhere except for a tittte
circle around the mouse cursot like
a flashtight. Hiding in the darkness

somewhere is a qhost. Find it and
click it as quickty as you can. How
many ghosts can you catch in 60
seconds?

This program uses a technique
catted object-oriented programming.
Line 19 dectares ghost as a type of
Sprite (a tittle picture that can be

efficiently drawn and moved by

Mini Micro). Then lines 22-42 add

custom reset. upd.tc. and catch
functions, which alt update the ghost

by referring to it as :cll. With these

functions in hand, the main toop
(tines 47-58) is relativety simple; it can
just say things tike ghost.update and
ghost.catch to use those functions
defined above.

Want to take this program further?
Try making the ghost move faster
(hint: increase the size of setf.dx and
setf.dy in or after line 25). Or ptay with
the first part of the program, from
Listing 1. to change the color of the
grid or give it more tines.

Happy coding! Jl
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import 'mathUtrL"
clear; 9fx. clear color. clear
d lspLay (7 ). mode = displayflode.plxet
bg = drsptay(7)
bg.color = co10r. bLue
for x rn range(20, 964, 50)

bg. tine x, 640, x, 300

bg.Iine x, 300, 480+(x-,180)*2, 0

end f or
dv=so
y=600;whrley>0

bg,line 0, y,96At y

y=v-dv
If y == 300 then dy = 20

1f y < 300 then dy = dy * 1.2
end whiLe

wooble = flle.loadSound{"/sys/sounds/wooble.wav")
display(6).mode = d isplayMode, sprite
ghost = new Sprite
disptay(6).sprites = [ghost]
ghost.image = fite.toadlmage("/sys/pics/Ghost.png")
ghost. reset = function

self, sca le = 1

self,x = 960 * rnd; self.y = 640 + rnd

self.dx = rnd - 0.5; setf,dy = rnd - 0.5
end function
ghost. update = function

se1f.x += setf.dx; self.y +: self.dy
if self,x < 10 and self.dx < 0 then self,dx = -self.dx
if self,x > 950 and self.dx > 0 then self,dx = -self.dx
if self.y < 10 and setf.dy < 0 then setf.dy = -self.dy
if self.y > 640 and setf.dy > 6 then setf,dy = -setf.dy

end function
ghost. catch = function

for scale in range(1, O, -0.051
self, sca le = scale
yietd

end for
self. reset
globals, s co re += 1

wooble. play
end function

ghost. reset
endTime=tine+60
SCOre = 0

wh ile time < endTime
qfx, ctear color. black
gfx,fillEllipse mouse.x-50, mouse.y-50, 100, 100, color.clear
ghost. update
cLock = round(endTlne - time); text. row = 25

print "Score: " + score+" Timei " + clock + " "
if mouse. button then

if mathutit.distance(mouse, qhost) < 20 then ghost.catch
while mouse.button; yield; end while

end if
yield

end white
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曜翻nc醗翻誉e貯不鰺瘍ぼ悛該
Everyone is talking about Al and

chatbots at the moment, [argety

because Al is more accessible and

berng incorporated into websites,

search engines, and chatbots
Naturatty. people are playing with it
and seeing how it can be useful Let's

took at how it could help us write
code for prolects

ChatcPT and slmilar Al tools work
using requests that peopte type Lnto

the toots. These requests are caLled

prompts Figuring out how to wr te
prompts to get the best resutts from
these tools has created a new skll[

catled prompt engineerinq Because

ChatcPT resutts can differ based

on using difierent words, writing
prompts takes lots of practice
and skitt.

To put t to the test we signed

up for an account with Open Al at

OpenAl com To register you need

an email address and a mobite
phone number to receive a one-
trme verification Once regrstered we
opened up ChatcPT and asked some
basic requests We ve asked it to wnte
MicroPython code for the Raspberry

Pi Prco for all our examples Our hrst
request was for a simpte btink"
type sketch.

We asked; "CouLd you write a

simpte M cropPython example for
Raspberry Pi Pico that btinks the
onboard LED at a rate of twice a

second please." (4.)

You can see that ChatcPT
responds with a pretty good exampLe

of one way to write a srmpie LED

blinking script Usefutly. when
ChatcPT returns a code exampLe,

it places it in a code box with a

button option for you to be abte to
copy the code to the ctipboard on
your computer This means you can

simpty copy the code over to your
MlcroPython environment such as

Thonny (https://thonny.orgl).
The returned code also contarns

some comments within the code
that help ctarify what some of the
[rnes ol code mean Also note rhat
it correctly identified that for a

Raspberry Pi Pico the onboard LED

rs controlled by GPIO number 25

Below the code box. ChatcPT then
watks through the code exampte rt

has provided and steps through what
each of the main code components
means and does. t's pretty
mpresstve. and this code script
would work perfectly copied over to

a Pico board.
One thrng of note is that rt uses

the toggte method to turn on and

off the LED Th s rs a perfectly good
and correct approach but it does
hiqhlight how ChatcPT has returned

a direct solutron to a query rather

than write a tutorial. lf someone
was writing a tutoriat for Raspberry

Pi Pico and was usrng thrs 'blrnk

example, you mlght actually start

by writinq a script that, in lhe white
loop, writes the LED pin high, then
pauses, then writes the LED pin low
and again pauses This achieves

exactty the same results but is

perhaps an rmportant tearninq point

for someone new to coding on
mrcrocontroIters before movrng on
to show the toggle exampte

Stepplng up the cornplexrty we

asked ChatcPT if rt could create

a code example that essentially
created an altimeter that measured
and logged the comparatrve altitude

of the devrce rn meters at a rate of 5

times per second We asked;
"Can you wnte some MicroPython

code for a Raspberry Pr P co wlth an

A

fl4,rllx- i..:!r.rr;r :...! n.chlne r,!l !trm. \1:rf.!.:,i1r..1
Pin orr,.ir.rr,1i I.d i:..!nlro lrtf ,lr JrdLED rrrr(lf,Orrnr25tv/f.n il

: :,:":,ler: I 1^r.,, .i.,, 1 -El.: Rr.r.!..,... p' ! )

l.d = r,r.ir.r P)nr .3.hri. P)r 0uT)

-. rii_. rhrl. -., tt. f:s:r:c.'l'i.L:'.,,_r.. tog!r.()
'.r.i1.: r: -.r,, i.-:.i.::j.,rr '.'..rF: ,.::.-irri fr,..;r,.-...
utin.,s1..p n5() 11.':1-.f::r;,r...1 ..,- r',r'rr:r:tar, ,,..r,in!rC:as:!,,r.

-FF-Ef .,/ r-,, Ll.r'r.t,:11j...r.r I r,i_r.. :.:.-.j:irtr' t.,a!_i a. !r. .,:



altitude = kalman.update altltude(pressure, temperature) ln1tla1-a1tr

0 copt

*alman : (almanFllter( )

‐
(alt■tude))

time. sleeP( sampling intelval )

samptlng lnterval = /

machine

t■me

bmp28(〉

ka■man

B‖'280

Ka■manF■ lter

■2c = mach■ne.12C( )

Omp = BMP280(■ 2c)

lnitial,pressure : b,rp.pressure
lnitial altltude =

temperature : Dmp.temperature

pressure : Dmp-pressure

7

ati,rclrcd bmp28C sen5l]r, Tne code
shouLd rr-reasure tne relat ve alt tude
rrlareasrng n meter5 lrom the nrtral

pos,tron of tl.e sy5tern at po! /er on
fh,! 5iro!Ld oe lcgged at tlre rate cf
5 t nres pe!'seccnd Il.. data snouLd

l . 1 r .'d tu' .9' 'd - i'r '"e,
Tlre last line of the request calls for

" f dl- , tr-e. | .\.6'l . .) -'6
som-. reaso.ab[y cornpLcx rnaths to
CCrrOan53te for rro sr: ;nd naCCUraay

r :i,r,.,e.soT and tferefcre smoclins
oLrt ihe attrtude data the system

wolrld reporl ( )

n th s rmage. yo(r c.rn see that
cncc aqa n ChatcPT creates a code
c\anrirlc n a ccde 5or ior €asi
coiry ng t aiSo aga n. rnaLLrde5

some Lr5eiutcomments rn the code
to h ght ght sectrons and the r

fullctronal ty At thr. top oi the code
I appears tc r.pcrl !cn-,- bJ Lt- n

L bra. e5 n-raCr-r ne .r.rd i n_e a.d trerl
t nrports trio Lb.ar e5. one fo. the

brnp2B0 and one for the
Kalrna n hLter

At Irrst giance. th 5 code l!oks
c.ra.rLll.n1 t lco(s L ke rLt \,ou need ic
hnd dre these t',..,o ertcriaL . tlrar.e5.

bnip280 py and kalm.n py, add

lhem lo yolrr P co and then add tl-re

r. ,.ecod l "- ob',r,
and r.,rlr.9 lic!',,ever 5earah nq
icr kainr3n p,r' i beaanie ciear
'| ' .-c-) Jo , d.e
FLrrthernrore, tookrng Ior'bmp2B0
py'rctLrrned qu te a lew d fferent
Lrnks to varroLrs 1rbr.r. es and d fferent
aode examples rora of !!rlch
aopEi.ed conrpai bLr,,../ tlr t.e ccde
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contnued ftom page 7

"imagined' that a tibrary catted

katman.py existed or that the reader

had enough experience to create a

tibrary that woutd function correctty.

It's an interesting situation,
someone using ChatcPT for code
examptes might try to compite this

code using found libraries online,
and, of course, they woutd be very
untikety to match and work correctly.
ln the response it wrote an example

of a basic imptementation of a
Kalman filter and, on inspection, you

could copy this code into Thonny
and saYe it as katman.py to the
Raspberry Pi Pico and it shouLd act
as the tibrary that it imported in the
larqer code example.

The probtem is again that it didn't
explain that you coutd do this and
rt's only due to expenence that we
noticed and checked that this would
work. Again for someone new to
coding, this would perhaps be an

insurmountable problem that puts

them off coding. lt gave a simitar
response when we asked about the
whereabouts of the bmp280.py
library. However we then expticitty
asked it to create a code tibrary
catled bmp280.py that we could
save and use in the eartier response
examples. This returned what looked
like an accurate response and the
code box inctuded a section of text
describing how we could save this
code as bmp280.py and add it to our
root foLder on a Pico alongside our
eartier code.(D)

However, we weren't out of the
woods yet. Within the bmp2B0.py
code response we noticed a few
interesting comments that simply
read '# ...'. We also felt that where
these comments were there were
missing sections of code. Asking
ChatGPT to ctarify it did eventually
confirm that it meant that the'#
..." comments were ptaceholders

for parts of the code where 'some

calculations' occur lt's totatty unclear
why ChatGPT would miss out these
parts of the code. Asking it, in turn, to
fulty poputate any missing sections of
code indicated by'#...'seems to get

ChatcPT to return an accurate
code tibrary.

So in conclusion, it s been an
interesting experiment! White it's

clear that ChatcPT can return
really accurate code and solutions
to queries, it can definitety inctude
fautts and omissions that can be

difficult to see. These may wetl be
understandable only if you atready
know a reasonable amount about
the code tanguage and system you
are trying to work with. lf you are

a beginner at coding a particular
lanquage we think that you would be

better served working through some

tutoriaI content before jumping to
ChatcPT too quickty.

However, if you have some of
the basics understood and you can
appreciate where ChatcPT might
fatl short. using ChatGPT coutd
help you to approach some stightty

more comptex projects and could
give you some general incomplete
ideas about how to structure your

code. We think it's a similar situation
to using computers in general, the
computer and ChatGPT are toots to
help you but aren't 9oin9 to do atl

the work for you. b

i !,]nt; hooinq iCr a l, i, ! ), 1lg
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Ce(arnlylliere's a rewatten versron olthe codethal you can save as be2a,

as a hbrarywith theearher responses:
o
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