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Publishers Note

Welcome to a slightly spooky issue of beanz!

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

And speaking of NASA, we also have a profile of Frances “Poppy”
Northcutt who helped do the math that brought five Apollo missions
back to earth. While NASA had worked out how to get astronauts into
space and then to the moon, bringing them back wasn't fully worked
out. Northcutt helped make that happen.

Other stories are about ocean cleanup technology, a piece of
ancient Chinese technology, robot bees, coding with ChatGPT,
organ-on-a-chip technology, and even a ghost-hunting game! And |
finally wrote an article about something that intrigues me. What tech
do ghost hunters use and how does it work? And, scarier still, what if
it does work?

Our Me and My beanz feature is about Kristy, a STEAM teacher from
a Title 1 school in Hattiesburg, Mississippi. She asked for classroom
set pricing. As a nonprofit, we donated free subscriptions instead,
plus access to our custom URL that, when clicked, logs teachers and
students into the online version of our magazine. Kristy is excited.
We're excited to help!

Thanks for reading and helping to support our magazine!

Tim Slavin, Publisher
I beanz Magazine

News!
beanz magazine is published by Kids Code & Computer Science, Inc, a US
501(c)3 nonprofit. We donate about 20% of our print copies to kids in Title
1 schools and kids who show up at food banks, homeless shelters, and
battered women's shelters. Please help us expand our efforts by donating at
KidsCodeCS.org/donate. We appreciate your help!

Our Mission

beanz magazine is a bi-monthly online and print magazine about learning

to code, computer science, and how we use technology in our daily lives.
The magazine includes hard-to-find information, for example, a list of 40+
programming languages for education, coding schools, summer tech camps,
and more.

While the magazine is written to help kids ages 8 and older learn about
programming and computer science, many readers and subscribers are
parents, teachers, and librarians who use the articles to learn alongside their
young kids, students, or library 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 collaboration, Mathematical foundations of
computing and computer science, Computational thinking, Recognizing and
selecting computer devices, and the Community, global, and ethical impacts
of technology.
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Me and My beanz!

“My name is Kristy Kennedy and

| teach STEAM to 765 PK4-5
students every week. As a Title 1
school with low funds, | wanted
a teaching tool for my older
students with good stuff that
wouldn't break the bank. beanz
sent me a FREE classroom set
subscription with online access.
What a blessing for my kids.
Thank you!”

How much do you love beanz? We'd love to see! Send a photo
of you and your beanz to us at hello@beanzmag.com. We may
print it right here and make you famous. Bragging rights!
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BY ERIN WINICK ANTHONY

The space industry is made up of a "

* lot more than just rocket scientists.
From sewing technicians working on
space suits to commentators sharing
rocket launches on air with the public,

thousands of people with different skill

sets help make space happen. |

1. What initially sparked your
interest in space?

A fascination with space exploration
came early as did an interest in art. 4
Like many others of my generation, |
remember watching the m:sssons of |
Mercury, Gemini, and Apollo ona’ small
. black and wrll,te television with “rabbit:
ears’ that could receive few broadcast
stations.. In 1972 | wrote to my U.S. «
Senator asking if he would obtain ah .
invitation for my dad and me to see
Apollo 17 launch. Amazingly, he did.

brochures to spacecraft

" During the visit to KSC
‘Center) for Apollo 174 le

Y

Artist Tim Gagnon was able to
find his place in the space industry
through the design of mission . ,
p}atches. These logos for each mission

become an important piece of history

representing space expeditions. They
are put on everything from pins to

L]

combme?

ouitside artist was asked by the crew

-to paint the mission patch. The artist

was Robert McCall. | decided then
and there that this was how I.could
contribute to the space program.

L]
*

We spoke*to Tim about how: he
got into this unigue career, and how
_anyone can comblne their, passron for
art'and science..

' 3. What wag it liké ereufmg your

first missidn paich? :

Well, I began writing to astronauts
#n 1973. In 1985, Robert Crippen
invited ‘me to submit designs for the
fitst shuttle mission to launch from:
Vandenherg, California, but that

mission was canceled after Challenger:

Finally, in 2004, John Phillips selected
me to help design the International
Space Statlon (ISS) Expedition 1 patch.

My dream came true and it onty took

31 years. It was as much fun as you

+ could im.lagine.

4. How Jmmq mission patches
have you created now? '
After the Expedition 11 patch was

. unveiled,|| received an email from

Dr. Jorge Cartes of Madrid who
congratl.z:_lated'me and expressed that.
he too shared my dream of designing
a mission patch. | thanked him and

responded that if the opportunity ever .

arosefagain, we would collaborate.
Between 2004 and 2018, we worked
with five space shuttle crews, 13

,additional ISS crews, the End of Shuttle

Program competition (I placed 3rd),
and the principal investigators of the
Twins Study. We have also created
hundreds of commemoratives that
celebrate the space program. Most
recently we helped five flight directors
and some other NASA teams with

their emblems.
i ,

Designing Spaee Ar_i That

L}




8. Now lunderstand astronauts

. ‘geta h'l{oﬁnpui in the creation

..+ of mission pdiches. What is
it like fo have astronauts as
creative partners?
The secret to my successis | try to
step back and understand this is
not my patch ‘it is their patch, [ can’
makeé recommendations based on
my expériénce, but they make all the

* decisions. And even if | dbn't agkee with
the decision, they are going to be the
ones wearing it. So,.they have to be
satisfied withiit. To be able to have all
those memories of the interactions and
allthat—it is fantastic. :

pclns Generqhons

6. How does it feel hdvmg

contributed to the visual story
of space?

Spac'e exploration has generously
provided inspiration ever since [ was.

-a boy, basically all my life Now | am’ .

curating'my work so that my gra'ndsons
will each have the patches and.
paintings | created. Five hundred years
from now one of my descendants
could research a spaceflight and see
the art | helped create. My art and
imagination going where | never

will? Pnceless

KELLV - KOPHHEHKO
YEAR IN SPACE - [Ofj B KOCMOCE
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7. Do you have cnq udviée for

qoung artists who algo love' .

. space?

The job of an artist in the space
program i$ to envision what's coming
and inspire people. To come up, with
a cool graphic that people hang on’
their walls. That kind of work is just as

‘important as anything else.

My dream took 31 years to come
true because of the obstacles | placed .
in my own way. | succeeded because
of my‘passion, persistence; and a bit
of talent. My advice to young artists
would be to ignore those who say you
are not good enough or will never
make it. Believe in y0ursel'f and never,
ever give up. |




BY JOE STROUT

It's Halloween time. So, let's make a

ghost-catching game for Mini Micro.
This program requires at least

version 1.2 of Mini Micro, which you

can download from https://miniscript.

org/MiniMicro. If you don't already

- have Mini Micro, or if your Mini Micro
doesn't print “version 1.2" or higher
when you launch it, then go get the
latest version for your computer from
the web page.

Then, enter reset at the blinking
prompt to clear memory, followed
by edit to open the code editor.
We're going to build the program in
two steps this time. Start by carefully
typing in Listing 1. Click the Run
button (or close the editor and type
run), and it should make a cool 3D
grid. The for loop on lines 6-9 draw
the vertical lines, with some extra
math in line 8 to bend them away
from the center. Then the while loop
on lines 11-16 draws the horizontal

Ghost Hunter

lines, with the spacing (dy) adjusted in
the floor area to create that 3D effect.

If your display doesn’t look like the
picture, then use the edit command
again to check your work. Once that's
working, edit again, and finish the
game by adding Listing 2. Now when
you run the program, the screen will
be dark everywhere except for a little
circle around the mouse cursor, like
a flashlight. Hiding in the darkness
somewhere is a ghost. Find it and
click it as quickly as you can. How
many ghosts can you catch in 60
seconds?

This program uses a technique
called object-oriented programming.
Line 19 declares ghost as a type of
Sprite (a little picture that can be

T

neeen

Time,

efficiently drawn and moved by

Mini Micro). Then lines 22-42 add
custom reset, update, and catch
functions, which all update the ghost
by referring to it as self. With these
functions in hand, the main loop
(lines 47-58) is relatively simple; it can
just say things like 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 self.dx and
self.dy in or after line 25). Or play with
the first part of the program, from
Listing 1, to change the color of the
grid or give it more lines.

Happy coding!

33
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import "mathutil" First Pﬂr' of the Ghost
clear; gfx.clear color.clear Hunter program
display(7).mode = displayMode.pixel

bg = display(7)

bg.color = color.blue

for x in range(20, 960, 50)

bg.line x, 648, x, 300
bg.line x, 308, 480+(x-480)%2, @

end for
dy = 5@
y = 600; while y > @
bg.line @, y, 960, y
y =y -dy
if y == 300 then dy = 20
if y < 300 then dy = dy * 1.2
end while

wooble = file.loadSound("/sys/sounds/wooble.wav")
display(6).mode = displayMode.sprite
ghost = new Sprite
display(6).sprites = [ghost]
ghost.image = file.loadImage("/sys/pics/Ghost.png")
ghost.reset = function
self.scale = 1
self.x = 960 * rnd; self.y = 640 % rnd
self.dx = rnd - 0.5; self.dy = rnd - 0.5
end function
ghost.update = function
self.x += self.dx; self.y += self.dy
if self.x < 18 and self.dx < @ then self.dx = -self.dx
if self.x > 950 and self.dx > @ then self.dx -self.dx
if self.y < 1@ and self.dy < @ then self.dy = -self.dy
if self.y > 640 and self.dy > @ then self.dy = -self.dy
end function
ghost.catch = function
for scale in range(1, @, -0.
self.scale = scale
yield
end for
self.reset
globals.score += 1
wooble.play
end function

ghost.reset
endTime = time + 60
score = @
while time < endTime
gfx.clear color.black
gfx.fillEllipse mouse.x-5@0, mouse.y-50, 100, 100, color.clear

ghost.update

clock = round(endTime - time); text.row = 25

print "Score: " + score + " Time: " + clock +

if mouse.button then
if mathutil.distance(mouse, ghost) < 2@ then ghost.catch
while mouse.button; yield; end while

end if

yield

end while

The rest of the Ghost
Hunter program




BY JO HINCHLIFFE

Can ChatGPT Code?

Everyone is talking about Al and
chatbots at the moment, largely
because Al is more accessible and
being incorporated into websites,
search engines, and chatbots.
Naturally, people are playing with it
and seeing how it can be useful. Let's
look at how it could help us write
code for projects.

ChatGPT and similar Al tools work
using requests that people type into
the tools. These requests are called
prompts. Figuring out how to write
prompts to get the best results from
these tools has created a new skill
called prompt engineering. Because
ChatGPT results can differ based
on using different words, writing
prompts takes lots of practice
and skill.

To put it to the test we signed
up for an account with Open Al at
OpenAl.com. To register you need
an email address and a mobile
phone number to receive a one-
time verification. Once registered we
opened up ChatGPT and asked some
basic requests. We've asked it to write
MicroPython code for the Raspberry
Pi Pico for all our examples. Our first
request was for a simple “blink”
type sketch.

We asked; "Could you write a
simple MicropPython example for
Raspberry Pi Pico that blinks the
onboard LED at a rate of twice a
second please.” (A)

You can see that ChatGPT
responds with a pretty good example
of one way to write a simple LED
blinking script. Usefully, when
ChatGPT returns a code example,
it places it in a code box with a
button option for you to be able to
copy the code to the clipboard on
your computer. This means you can

simply copy the code over to your
MicroPython environment such as
Thonny (https://thonny.org/).

The returned code also contains
some comments within the code
that help clarify what some of the
lines of code mean. Also, note that
it correctly identified that for a
Raspberry Pi Pico the onboard LED
is controlled by GPIO number 25.
Below the code box, ChatGPT then
walks through the code example it
has provided and steps through what
each of the main code components
means and does. It's pretty
impressive, and this code script
would work perfectly copied over to
a Pico board.

One thing of note is that it uses
the toggle method to turn on and
off the LED. This is a perfectly good
and correct approach but it does
highlight how ChatGPT has returned

a direct solution to a query rather
than write a tutorial. If someone
was writing a tutorial for Raspberry
Pi Pico and was using this "blink”
example, you might actually start
by writing a script that, in the while
loop, writes the LED pin high, then
pauses, then writes the LED pin low
and again pauses. This achieves
exactly the same results but is
perhaps an important learning point
for someone new to coding on
microcontrollers before moving on
to show the toggle example.

Stepping up the complexity we
asked ChatGPT if it could create
a code example that essentially
created an altimeter that measured
and logged the comparative altitude
of the device in meters at a rate of 5
times per second. We asked;

“Can you write some MicroPython
code for a Raspberry Pi Pico with an

! Certainly! Here's a simple MicroPython example code that blinks the onboard LED of
Eu\

Raspberry Pi Pico at a rate of twice a second:

| connected to the onboard LED on Raspberry Pi Pico).

Inside the "while’ loop, we continuously toggle the state of the LED using the "toggle()

method, which switches the LED from ON to OFF or OFF to ON. We then use

creating a blink effect.

OFF) due to the 250 milliseconds sleep on

| In this code, we import the necessary modules “machine " and “utime’. We then createa

‘Pin’ object named “led" to control the onboard LED, using GPIO pin 25 (which is

‘utime.sleep_ms() " function to pause the execution for 250 milliseconds (0.25 seconds),

The LED will blink at a rate of twice a second (500 milliseconds ON and 500 milliseconds

each state




! machine

[ time

} bmp280 BMP280

‘ kalman KalmanFilter

machine.I2C(0) |
BMP280(12c)

kalman = KalmanFilter()

initial _pressure = bmp.pressure

initial_altitude = ;

sampling_interval = /

temperature = bmp.temperature

pressure = bmp.pressure

altitude = kalman.update_altitude(pressure, temperature) - initial_altit]

t(altitude))

time.sleep(sampling_interval)

.error = initial error

kalman_gain

attached bmp280 sensor? The code
should measure the relative altitude
increasing in meters from the initial

position of the system at power on.
This should be logged at the rate of
5 times per second. The data should
be passed through a Kalman filter.”

The last line of the request calls for
a Kalman filter, this essentially uses
some reasonably complex maths to
compensate for noise and inaccuracy
in the sensor and therefore smooths
out the altitude data the system
would report. (B)

In this image, you can see that
once again ChatGPT creates a code
example in a code box for easy
copying. It also, again, includes
some useful comments in the code
to highlight sections and their
functionality. At the top of the code,
it appears to import some built-in
libraries (machine and time) and then
it imports two libraries, one for the
bmp280 and one for the
Kalman filter

At first glance, this code looks
excellent. It looks like all you need to
find are these two external libraries,
‘bmp280.py” and “kalman.py”’, add
them to your Pico, and then add the
code to a separate .py file to be up
and running. However, searching
for "kalman.py” it became clear
that this library didn't actually exist.
Furthermore, looking for "bmp280.
py" returned quite a few different
links to various libraries and different
code examples, none of which
appeared compatible with the code
created in ChatGPT. (C)

Returning to ChatGPT we
asked it to clarify the location to
download “kalman.py”. Interestingly
it acknowledged it had made a
mistake. It appears that it either



continued from page 7

“imagined” that a library called
kalman.py existed or that the reader
had enough experience to create a
library that would function correctly.

It's an interesting situation,
someone using ChatGPT for code
examples might try to compile this
code using found libraries online,
and, of course, they would be very
unlikely to match and work correctly
In the response it wrote an example
of a basic implementation of a
Kalman filter and, on inspection, you
could copy this code into Thonny
and save it as kalman.py to the
Raspberry Pi Pico and it should act
as the library that it imported in the
larger code example.

The problem is again that it didn't
explain that you could do this and
it's only due to experience 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. It gave a similar
response when we asked about the
whereabouts of the bmp280.py
library. However we then explicitly
asked it to create a code library
called bmp280.py that we could
save and use in the earlier response
examples. This returned what looked
like an accurate response and the
code box included 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
earlier code.(D)

However, we weren't out of the
woods yet. Within the bmp280.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 clarify it did eventually
confirm that it meant that the "#

.. comments were placeholders
for parts of the code where "some

calculations” occur. It's totally unclear
why ChatGPT would miss out these
parts of the code. Asking it, in turn, to
fully populate any missing sections of
code indicated by “# .." seems to get
ChatGPT to return an accurate
code library

So in conclusion, it's been an
interesting experiment! While it's
clear that ChatGPT can return
really accurate code and solutions
to queries, it can definitely include
faults and omissions that can be
difficult to see. These may well be
understandable only if you already
know a reasonable amount about
the code language and system you
are trying to work with. If you are
a beginner at coding a particular
language we think that you would be

y! Here's a rewritten vers

ry with the earlier responses:

I2C_ADDR

CTRL _MEAS

11):

(self):

data self.12c.readfrom_me

Iaw_pIess (data[0] <<

self.12c.writeto_mem(BMP280

em({ BMP280 I2C ADDI

better served working through some
tutorial content before jumping to
ChatGPT too quickly.

However, if you have some of
the basics understood and you can
appreciate where ChatGPT might
fall short, using ChatGPT could
help you to approach some slightly
more complex 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 tools to
help you but aren’t going to do all
the work for you. b

that you can save as "bmp280.py " and use it

(D

I2C_ADDR, BMP2;

a_TEMP_MSB,

| (data[1] <=

2rature(raw_temp

m(BMP280_12C A

(data[ 1] <<

ssure{raw_press

, raw_temp):

-

e o 1)

e






