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  Math Forum Teacher Packet 
TI-PoW: Mauna Loa 

   Focus Activity: Change the Representation 

http://mathforum.org/mathtools/activity/64823/ 
 

This packet contains a copy of the original problem used to create the activity, rationale and 
explanation behind the “Change the Representation” focal activity, and some thoughts on why this 
activity works well with TI-Nspire™ technology. 

All of the problems and activities are samples of the Math Forum’s Problems of the Week, paired with 
activities from the Problem Solving and Communication Activity Series. We are highlighting activities 
and problems that make good use of TI-Nspire™ handhelds. 

Teachers and/or students are able to electronically access this and similar problems after setting up a 
login (free) available from the Math Forum @ Drexel. Sign up using the link on the Technology 
Problems of the Week (tPoW) login page, or use your existing KenKen® or Problems of the Week 
login–see this page for details: http://mathforum.org/tpow/about.html 

TI-PoW: Mauna Loa 

The Mauna Loa Observatory, located at 11,000 feet elevation in the middle of the Pacific Ocean, sits in 
a prime spot for measuring carbon dioxide levels in the atmosphere without local contamination. 
Operated by the National Oceanic and Atmospheric Administration's Climate Monitoring and 
Diagnostics Laboratory, the observatory has been measuring CO

2
 levels (in parts per million) since 

1958. 

Monthly measurement data for 1958 through January, 2008 are given in this TI-Nspire™ file to 
download using Mauna Loa Data. 

Question 1: Using these data, develop a mathematical model to predict the CO
2
 level for a month 

between 1995 and 2008. 

Question 2: Now use your mathematical model to predict the CO
2
 level for October 2008. Explain 

clearly how you used your mathematical model to arrive at your prediction. 

You should give enough detail in your solution that someone else could read your solution, follow your 
methodology, and come up with a similar mathematical model for a different year/month. 

This problem presents an opportunity for students to think about mathematical modeling, linear 
regression, and even periodic functions. 

If your state has adopted the Common Core State Standards, this alignment might be helpful: 

Statistics: Interpreting Data 

S-ID: Summarize, represent, and interpret data on two categorical and quantitative variables 

S-ID: Interpret linear models 

This TI-PoW focuses on Change the Representation. We offer students both a table and a scatterplot 
to help them think about the problem. We offer less scaffolding with this TI-PoW, preferring to let the 
students explore different representational possibilities on the TI-Nspire™. See below for suggestions 
on maximizing the capabilities of the TI-Nspire™ software. 
Several powerful functions of the TI-Nspire™ software can support students to work on this TI-PoW. If 
you have Navigator software, presenting a “gallery” of student representations is quite simple and a 
great way for students to compare multiple representations of the same data. 

Color is a great way to organize and see patterns in this data. We provide a spreadsheet sorted by 
month so that students can relatively easily create 12 spreadsheets of data, one for each month.  Data 
from each spreadsheet can then be plotted on the same axes with plots of different months given 
different colors. 

Another option is to plot the spreadsheet where data is sorted by month (x <- decimaldate, y <- 
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interpolated), select the scatterplot, and choose the Attribute points are connected. This will connect 
the January points to one another, the February points to one another, etc. 

The TI-Nspire™ can also be used to find linear regressions. If students make separate spreadsheets 
for each month’s data, they can find the best fit line for each month, or they can find an average best 
fit line for all months. 

Do your students like to use their mathematical imaginations? Wonder about math all around them? 
Discover and invent new patterns? Here are some ways for them to share their ideas and learn about 
other students' and mathematicians' ideas! 

http://mathforum.org/explorers/ 
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Possible Solution Strategies 
  Key Screen Shots  

 

Color-coded by month            Connected 

 

Finding least-squares residuals for October by hand               Finding least-squares regrssion for October with technology 

 

Calculating the predicted CO2 levels for October 2008 




