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Information

Goal: teach k-12 students about
climate change and computational
thinking synergistically

This activity teaches kids about
climate archives

« Records which scientists look at to
understand the past climate

Students do a case study on
speleothems, which are found in
caves and are used to show
precipitation levels

» Case study is of the precipitation
levels at the end of the Maya
classic period

Learned: important to think of
creative, interdisciplinary ways to
teach students and present
iInformation

Challenges: coding the game,
making the website instructions
clear to student and in an order that
makes sense

Went well: creating the design for
the website and game




1. Climate Archive
Matching Game

Introduction to Climate Archives

We will be using climate archives here to investigate what the climate was like for the Maya at the end of the Classic period. Why the Maya Classic period
ended has been debated a lot by archaeologists and earth scienctists. To introduce yourself to climate archives and learn more about what they are and what

types of questions they can help scientists answer, click the button below and play the climate game. Following playing the game, answer the questions

« Students are introduced to the
concept of climate archives

1. What are climate archives?

What is a speleothem and how do they grow? information on some Of the

2.
3. What are two other examples of climate archives and how do they work?
4.

Optional: Make a flow chart of the code for the coding game by analyzing how you think it works. m 0 St C 0 m m O n a r C h ive S

» Matching game contains

| « Students answer questions
[ree RINgs following the game and can
What they reveal: How they show it: aISO ChOOSG to ma ke d ﬂOW
Volcanic eruptions of tree rings, cach chart of the game code

Hurricgnes representing one year. Ring
Changing temperature width shows how fast the

Rainfall tree grew, which is related
to temperature and rainfall.

How far back they go:
Up to 10,000 years

Click anywhere to continue




Code of the Game

Lol e s « Game was made in NetsBlox with
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e D) « The background changing is what
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2, Students graph and What is an oxygen isotope and why do they matter?

The two stable oxygen isotopes found in water are 180 and 160. What this means is that they have 18 and 16 neutrons, respectively. Neutrons are relatively

| n | ly: Z e heavy in an atom, so the 180 isotope is heavier than the 160 isotope. It takes energy to energize water molecules to convert them from the liquid state to the

vapor sate. Because the 180 isotopes are heavier, it takes more energy to convert them to the vapor state. So, when the 180/160 ratio is high, there is more

180. This means that the precipitation is relatively higher because more 160 would have gone away easier. See the graphic below for further explanation.

* The students start out by reading
background information

all elements are made of... oxygen has 8 protons, oxygen-16 is lighter than oxygen-18...
e o . o.;o. X but.it can have :;%90 or 10 neutron§. - ,O
» They go through an activity where W 2. B, - 1 A\
th ey g ra p h d ata frO m a paSt Stu dy i n .?protons,'neutr.ons, and‘electrons. .o % :0 | ‘

"these are called iIsotopes.

exce I protons and neutrons weigh about the same. for naming, oxygen-16, or *O, has 8e+ 8o,
electrons’ weight is relatively negligible. others are named the same way. _bacause it has more neutrons.

evaporation and condensation affect oxygen-18:oxygen-16

 |In groups or individually they answer
diSCUSSion queStionS evaporation:

oxygen-16 evaporates easier
because it is lighter, leaving
oxygen-18 on the ground. this
increases the ratio.

precipitation/condensation:
oxygen-18 condendes and falls
more readily, so when oxygen-18 is
all gone, the rain is oxygen-16 and
the clouds move. so, in the end
more oxygen-16 is on the ground,
and the ratio decreases.

Evaporation
from Ocears,
Lakes & Streams




3. Students
compare to
“another
scientist”

« Begin by examining a graph
from another study by
reading annotations

» Students then graph both the
data from their study and this
one to examine for overlap

* Discussion questions from
this section include ones
leading to applications of
how archives can be used to
Identify other climate events

Climate Proxy Records from the MCo1 Stalagmite
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