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Save Our Great Lakes 
Using infographics to represent data, information and knowledge 
Written by: Deb Broom 
 
Summary 
Infographics are graphic representations of information, data or knowledge. They 
are great for presenting information quickly and clearly and are fast becoming an 
essential communication tool. 
 
As attention spans decrease, infographics are an effective and appealing method of 
communication, getting the message across quickly and in an attractive way. We 
live in a busy world, where people don’t always have time to read pages of text in 
order to find needed information. In addition, lines and lines of text will never 
engage readers the way that an image does. That is why infographics are great 
promotional tools for environmental campaigns. Sadly, it seems that gaining the 
public’s attention about this very serious matter calls for more creative 
approaches. 
 
Objectives 

• Create an infograph using buoy data as well as other resources. 
• Learn how to communicate a message through infographics. 
• Learn about the Great Lakes and develop an understanding of buoy data. 
• Show cause and effect-- drawing conclusions using buoy data and other 

resources. 
• Explore creativity and multimedia skills. 
• Learn the basics of using graphic software. 

 
Introduction 
With Earth Day just around the corner, why not launch your own ‘Save Our Great Lakes’ project? 
Start a hypothetical environmental campaign and ask your class to create infographics to promote a 
deeper understanding of the Great Lakes and encourage greater environmental awareness. 

As part of this campaign, grades 9-12 students can use graphic design software, free on the Internet, 
to create colorful, interesting and informative infographics that can be placed in parks, schools and 
communities to draw attention to the environmental issues that are threatening Lake Michigan as 
well as the other Great Lakes. 

Direct students to one of the sites below for their project. I have used Piktochart in the past and it is 
easy to sign up, it is user friendly and easy to navigate. 

Piktochart: http://piktochart.com 
Visual.ly: http://visual.ly 
Infrogram: https://infogr.am 
 
 
 
 
 

Grade Level 
9-12 
 
Lesson Time 
Five class days (one 
teacher led instruction 
day on infographics, one 
day to get familiarized 
with the website and 
three computer days to 
complete project) 
 
Materials Required 
Computer access, 
Internet access 
 
Science Standards 
NOS.2, NOS. 3, NOS.4, 
NOS.11 
 
Related Resources 
Piktochart: http://piktochart.com 
Visual.ly: http://visual.ly 
Infrogram: https://infogr.am 
 

http://piktochart.com/
http://visual.ly/
https://infogr.am/
http://piktochart.com/
http://visual.ly/


Lesson 

Before your students can create the infographics, they will need to develop a better understanding 
of the Great Lakes and environmental threats to the Great Lakes, particularly the problems, causes, 
possible solutions and potentially disastrous effects to humanity if these concerns are not 
addresses. 

Firstly, hold an open discussion with your class to find out what they already know about the Great 
Lakes and the role of buoys. Ask questions like: What are the three basic things you know about the 
Great Lakes? How they were formed? Why should we protect our Great Lakes? How is using buoy data 
beneficial? 

Next, put students into groups of three or four and assign a Great Lake. Yes, you will have repeat 
groups since there are only five Great lakes. Get them to do some general research on their lake, 
including basic information about geology, important facts and statistics, buoy information 
(www.ndbc.noaa.gov), and recommendations on ways to get the world’s attention about these fresh 
water gems. 

Once they’ve carried out their research, get them to think about how they’d like to present this 
information to their target audience. Since infographics are often used as promotional tools, 
encourage your students to approach their project by thinking about what will be the most 
interesting, persuasive, enlightening, and effective way to reveal their lake to the public. 

A teacher led PowerPoint presentation on creating an infograph will be beneficial. 

Because the topic of the Great Lakes is essentially about protecting and conserving, they may want 
their infographics to include eye-opening statistics and other related scientific data that will grab 
their audience’s attention. Get them to look at the way other infographics are put together--there is 
plenty of examples and inspiration on the web.  

Creating a balanced color scheme throughout their infographic is also easy, thanks to the programs’ 
abilities to generate a palette of colors from any image. Plus they create composite images by 
applying high-end effects to photos with the program’s in-built photo-editing tools. Once they’re 
finished, students can export their document as a PDF for professional printing or sharing online. 

Examples: 

 

 

 

 

  

http://www.ndbc.noaa.gov/


Assessment 

Students’ grades should be based on their ability to: 

• Present accurate information and understand the subject matter. 
• Find, select and organize relevant information. 
• Understand the underlying basics of their design. 
• Match the content and language to their intended audience. 
 
 
  



Buoy, oh buoy! 
How does differential heating affect the temperatures of the air and surface water? 

Written by:  Laurie Littke and Carrie Sanidas 
 
Summary 
Students will discover how land, air, and water absorb energy differently.  
Students begin by performing a lab investigation where they observe and compare 
the temperatures of sand, water, and air as they heat and cool. After completing 
the lab, students will compare their results to buoy data. Students will use air and 
surface water temperature data that has been collected by the buoy over the 
course of one season. Students will create graphs of the data to compare and 
contrast how water and air absorb energy.   
 
Objectives 

• Perform an experiment to understand differential heating in sand, air, and 
water. 

• Evaluate buoy data to observe the result of differential heating. 
 
Vocabulary 
Energy 
Temperature 
Radiation 
Differential heating 
Heat 
Heat transfer 
Mean 
 
Introduction 
Students are introduced to the topic of differential heating by reading a short 
story about two students, Jack and Jill, who go to the beach. As students perform 
the activities, they will be asked to explain to Jack and Jill the phenomena that the 
students experienced. 
 
Data Activity 
 
A.  Heating Land and Water Lab 
 
Teacher Preparation: 
 For each group (suggested group size is 3-4 students) you will need:  
 
 3 containers with lids –clear, ½ pound deli containers work well 
 Knife (for teacher to cut slit in container lids) 
 3 Celsius thermometers (metal-backed is recommended) 
 1 timer/stopwatch (or one for the class)—see note about timekeeping in Lab step 7. 
 Lab sheets titled “Heating Sand, Water, and Air Lab” 
 Graph paper 
 3 colored pencils/markers 
 Dry sand 

Grade Level 
6-8 
 
Lesson Time 
 
 
Materials Required 
Heating Land and   
   Water Lab Sheets 
Lab Supplies  
Buoy Data Table 1 
Buoy Data Table 2 
Analyzing Buoy Data      
            Lab Sheet 
Calculator 
Graph Paper 
 
 
Science Standards 
6.1.7 
6.4.3 
7.1.4 
8.2.1 
 
Related Resources 



 Room temperature water 
 Graduated cylinder or ½ cup (120 ml) measuring cup 

Outdoor location that receives direct sunlight and a nearby shady area or if indoors, a lamp           
for each group 

 Sheet of newspaper 
 
1.  Copy lab sheets for each student. 
2.  Make a small slit in each lid, just large enough for the thermometer to fit through. 
3.  Each group will need three containers with thermometers. The three containers will hold: 
 120 ml sand (1/2 cup) 
 120 ml room temperature water (1/2 cup) 
 Air 
4.  Set up the three containers as pictured right. (insert picture here when lab is conducted!) 
5.  If it is a sunny day, students will go outside to perform the lab. Students should place their  
     containers on the newspaper to limit the heat exchange between the container and the ground.   

If it is overcast, use lamps for each group. To remain consistent, use the same light bulb wattage 
and keep the  distance from the containers the same. 

 
 Lab 

1. Review that heat is a form or energy and an element of weather. 
      Use the following questions to begin the lab: 

 When we look at weather conditions and observe the temperature, what is that 
measuring? 
(It is a measure of the temperature of the air in a given location.) 

 When during the day is it hottest? 
(It is hottest during the afternoon.) 

 When is air the coldest? 
(It is coldest early in the morning, just before the sun rises.) 

 What is the energy source that heats the Earth and air? 
(The sun heats the air on the Earth.) 

 If we wanted to find the warmest outside area around our school, where would we 
go? 
(The warmest area is a sunny area out of the wind.) 

 How do you think the surface of the land affects air temperature? 
(Answers will vary; this is the lead into the lab.) 

2. Explain to students that today they are going to investigate what happens when sand, water, 
and air are exposed to a light/heat energy source. They will observe and measure the 
temperature changes in these three materials as they are heated and cooled.  

3. Students should review the materials list and procedure before beginning the lab. 
4. Ask students to write their predictions that compare heating and cooling for the sand, 

water, and air. 
5. Each group should inventory their lab supplies. Have students measure and set up the          

containers as directed with each material. They should carefully put lids on the containers. 
6. Thermometers should be carefully inserted into lids, with the bulbs below the surface of 

       the sand and water. 
7. Students will be recording the temperatures every 3 minutes for 30 minutes. (Each group 

can keep their own time or you/a student can be the timekeeper and call out the 3 minute  
      intervals. Be sure to run a continuous stopwatch. 

8. Record the initial temperatures in the 0 minute column on the data table for each material. 
9. If students are going outside, carry the supplies to the designated location and set the 

containers on the newspaper. The newspapers should be folded several times so it insulates 



the containers (see picture below). If students remain inside, turn on the lights and start the 
watches at the same time. 

10. Students will measure and record the temperatures for 15 minutes. After 15 minutes, 
students either turn off their lamps or move their containers to a shady location. They will 
continue to measure and record the temperatures as the substances release heat. 

11. Students will create a triple line graph of the results. 
 
Discussion and Application Questions for “A Day at the Beach.” 

 
1.  Which material heated up the most in the 15 minutes?   
2.  Which materials heated up the least in 15 minutes? 
3.  Which material cooled the most in 15 minutes? The least in 15 minutes? 
4.  Did all three materials receive the same amount of solar energy/light? 
5.  Why do you think the materials heated differently? Cooled differently? 
6.  What properties of the sand, water, and air may have caused them to have different amounts of  
      heating/cooling? 
7.  If sand, water, and air all received the same amount of light energy, how can you explain the     
     differences in temperature? 

Types of answers that you will receive include: 
• The sand heats most, while the water heats least. 
• The sand cools most, while the water cools least. 
• All three materials received the same amount of energy/light. 
• Materials heat differently because they are different colors. 
• Water heats slowly because the molecules don’t move as fast when they absorb energy. 
• The distance between particles of solid (sand), liquid (water) and gas (air) affect the heating 

and cooling. 
• Air isn’t as dense as the other materials, so it doesn’t take as long to heat up. 

 
Tell students:  Water has an important property. It takes five times more energy to warm 
water one degree Celsius than it does to raise the same amount of sand one degree. When 
the same amount of heat energy is absorbed equally by all materials, the temperature of the 
sand goes up faster than water.   

 
If a kilogram of water and a kilogram of sand absorb equal amounts of solar energy, the 
temperature of the sand will be much higher than the temperature of the water. The water 
won’t get as hot, but it has absorbed the same amount of heat energy. 

 
8.  The sun heated the earth materials that were in the containers. How did it do that? How did  
       energy get from the sun to the sand, water, and air?   
 
Allow the students to answer this question. 
 

Tell students:  Energy that comes from the sun is known as radiant energy. Radiant energy 
travels as waves through space and air. Radiation from the sun can be visible like light, or 
invisible, like heat, x-rays, and radio waves. 

 
When radiant energy strikes an atom or molecule, like our air, sand, or water molecules, the 
molecules gains more energy and begins to move faster or vibrate more. We say that the 
molecule has absorbed the radiant energy. The radiant energy has been transferred from 
the sun to the earth materials. 

 



The motion of molecules is heat. The more motion there is in the molecules of matter, the 
hotter they are.  

 
Different materials heat up at different rates. This is called differential heating. Differential 
heating accounts for the difference in the temperatures of the water, air, and sand in our 
investigation, even though they were exposed to the same amount of light.   

 
Water in lakes and oceans can store more heat than land masses, even though the 
temperature of the water may be lower.   

 
9.  Students should write a note to Jack and Jill. They should answer the problem question, “Why     

do the sand, air, and water have different temperatures?” Students need to include evidence from 
the investigation to support their answer. Their answer should also include the following terms:       

     heat, temperature, energy, and differential heating.   
 
B.    Analyzing Buoy Data 
 
Preparation: 
 For each student, you will need: 
 Analyzing Buoy Data lab sheet 
 1 Buoy Data Table 1 
 1 Buoy Data Table 2 
 3 pieces of graph paper  
 Colored pencils/markers 
 Calculator 
 
Lab 
1.     Review the results of “A Day at the Beach” with students.   
2.     Explain that there is a buoy anchored in Lake Michigan, 3 miles off of the beach. This buoy  
         is able to measure many weather factors. These factors include the air temperature, water 
         temperature, wind speed and direction, wind gusts, wave direction and height, and dew point. 
3.     Before distributing Buoy Data Table 1, ask students to write a prediction statement about how       
         a line graph of the temperatures of the water and air over a 24 hour period will look.      
         Distribute the Analyzing Buoy Data student sheet.   
4.     Discuss questions/answers that the students have answered for part 1.  
5.     Students should predict air and surface water temperatures for a buoy season, from June to    
        October.    
6.     Students should then review Buoy Data Table 2. 
7.     Ask students to calculate the mathematic range and average (mean) temperatures for both air  
        and surface water over the buoy season. Answers should be recorded in their data table for  
        question 2.     
8.     Students should share and discuss their calculated mean values and attempt to explain the   

differences. 
9.     Students will create a double line graph of time versus temperatures of both air and surface  
         water for the buoy season. 
10.   Students should calculate the mean air and water temperatures for the 2014 buoy season for  
         each month and record their calculations in the data table for question 5. 
11.   Students will create a double bar graph of the means recorded in question 5.   
12.   Students should then answer questions 7-10 on the Analyzing Buoy Data Student Sheet. 
 
 
Discussion and Application Questions for “Analyzing Buoy Data.” 



Part 1: 
1. How do the air and water temperatures compare? 

Students should share similarities in the two sets of temperatures. 
2. How do the air and water temperatures contrast? 

Students should share the differences in the two sets of temperatures. 
3. Using the terms differential heating and energy to explain the graph. 

The water heats and cools much slower than the air because of differential heating. The 
water went from 22.26 °C, down to 22.12 °C and back up as high as 22.36 °C in the 24 
hour period. The air started at 25.59 °C, rose to 25.96 °C, then returned to as low as 
21.37 °C.   

   
Part 2: 

4.  Students will review Buoy Data Table 2. They should notice that the air temperature 
ranges from 13.27 °C in June to as high as 25.96 °C in September, dropped back to       
13.27 °C in October just before the buoy was removed. The water temperature ranged 
from 18.23 °C in June to 23.3 °C in September, with a final temperature of 17.26 °C in 
October.  

 
 
 
 
 
 
  

5. The students should calculate the following means from Buoy Data Table 2: 
 

Month Air Temperature 
(degrees C) 

Water Temperature 
(degrees C) 

June 20.26 18.99 
July 22.01 21.53 

August 23.39 21.93 
September 20.14 20.19 
 

6. The double bar graph should illustrate the differences in the means.   
7. The students should predict that as the year progresses, the water temperatures will 

decrease slowly while the air temperatures drop at a faster rate. 
8. The predictions for air and water temperatures in December should be based upon 

extending the lines in their first double line graph of data from Buoy Data Table 1. 
9. The note to Jack and Jill should detail the buoy and the types of data that are collected, 

as well as including specific examples of temperatures collected over the buoy season. 
Extensions:   
Use a full day’s data that can be obtained from the web site: http://www.iisgcp.org/buoy/2014   
michigan city buoy data.xlsx.  
Ask each student to graph a full day’s air temperature and/or water temperature.  
Students can arrange their graphs in chronological order in the classroom.   
Students can create double line graphs comparing other data sets. Suggested comparisons are: 
  Time vs. Temperature and Air Pressure 
  Time vs. Air Temperature and Wind Speed 
  Time vs. Wind and Wave Height 
 
A Day at the Beach        Name ________________________________________ 

 Air Temperature 
(degrees C) 

Water Temperature 
(degrees C) 

Range 
 

13.27 – 25.96 
(12.69) 

15.92-22.82 
(6.91) 

Average (mean) 
 

 
21.11 

 
20.54 

http://www.iisgcp.org/buoy/2014%20%20%20michigan%20city%20buoy%20data.xlsx
http://www.iisgcp.org/buoy/2014%20%20%20michigan%20city%20buoy%20data.xlsx


 
Background:  Jack and Jill, along with their mother, went to a Lake Michigan beach one sunny 
holiday weekend. As they walked toward the lake, Jack and Jill took off their shoes. “Ouch!  This 
sand is hot!” commented Jack. “Yes, my feet are getting burned!” said Jill. Their mother said, “Put 
your feet into the lake, that will cool them off.” 
 
Once they put their feet in the water, the kids wondered why the lake is so much cooler than the 
sand, given that the sand, the water, and the surrounding air are in the same location.   
 
Problem:     Why are the sand, air, and water different temperatures? 
 
Prediction:  Predict which material will heat the most and least. Also predict how the temperatures 
in the materials will be affected when the lamp is turned off or the materials are moved into the 
shade. Make sure to include “because” explanations in your predictions.  
 
__________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________ 
 
Materials: 
               3 containers with lids 
 3 thermometers  
 1 timer/stopwatch  
 Dry sand 
 Room temperature water 
 Graduated cylinder or ½ cup (120 ml) measuring cup 
 Sheet of newspaper 
 Graph paper 
 Colored pencils/markers 
 
Procedure: 

1. Measure 120 ml of sand into a container. 
2. Measure 120 ml of water into a container. 
3. The third container will have only air in it. 
4. Carefully put the lid on each container. 
5. With the bulb side down, gently push the thermometer into the slit in the lid. Make sure the 

bulb of the thermometer is completely covered by the sand and the water. 
       6.    Measure and record the temperature in the sand, water, and air on your data chart. This is 
               the 0 minute temperature. 
       7.    You will use either lamp light or sunlight as a light source for your materials. Follow  
               teacher instructions. 
       8.    When you are instructed, start timing your materials as they are exposed to light. Every 3 
               minutes, you will measure and record the temperature. 
 
 
       9.     After 15 minutes, you turn off the lamp or move your materials to shade. You will continue     
               to run the stopwatch as you measure and record the temperature for each material every 3       
               minutes for 15 more minutes. 
     10.    Follow clean up instructions. 
     11.  Using 3 different colored pencils/markers, create a time vs. temperature line graph to  



               demonstrate the temperatures of the sand, water, and air over 30 minutes. Use a  
               different color for each substance and make sure to include a key on your graph.   
 
 
Data Table: 
 

Temperatures of Earth Materials as They Are Heated and Cooled 
 

     Earth Material Temperature ℃ 

Time (minutes) SAND  WATER AIR 

0    

3    

6    

9    

15    

18    

21    

24    

27    

30    

 
 
 
 
 
 
 
 
 
 
  



Analyzing Buoy Data    Name ___________________________________________ 
 
 

 
 
Background: As Jack and Jill are enjoying their day at the beach, there is a buoy anchored 3 miles 
off shore that is collecting many types of weather and water data. This buoy is measuring and 
transmitting information about wind, wind speed, air pressure, and even the air and surface water 
temperatures. The information that is being recorded at the buoy can be used to help explain to 
Jack and Jill the differences in the air and water temperatures at the beach. 
 
Problem: How do the air and surface water temperatures compare and contrast over 24 hours and 
over a buoy season in Lake Michigan? 
 
Part 1 
 
Prediction: You will be given the hourly air and water temperatures from the buoy. If you create a 
double line graph that contains the measurements of both air and water temperatures, how will the 
graph look?   
 
__________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________ 
 
Materials: 
 Buoy Data Table 1 
 Graph paper 
 2 colored pencils/markers 
 
Procedure: 
 1.  Create a double line graph of the data in Buoy Data Table 1. 
 2.  Put the hour on the x-axis. Note that the time is the 24 hour clock. 
 3.  Put the temperature in degrees Celsius on the y-axis. 
 4.  Create a key that indicates which colors will represent air and water temperatures. 
 5.  Graph each data set. 
 6.  Create a title for your graph. 
 
Part 2 
 

Buoy 3 miles off of Washington 
Park Harbor in Michigan City, 
Indiana.   



Prediction: In this part of the activity, you will analyze buoy data collected each Saturday in the 
2014 buoy season. The measurements were taken at 4:00 p.m. each Saturday from June 6 to 
October 3. Predict how you think the air and water temperatures will change over the months of 
June to October. 
 
__________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________ 
 
Materials: 
 Buoy Data Table 2 
 Calculator 
 2 sheets of graph paper 
 2 colored pencils/markers 
 
Procedure: 

1. Review the air and water temperatures in Buoy Data Table 2.   
2. What patterns do you notice? 
3. Calculate the following: 

   
 Air Temperature 

(degrees C) 
Water Temperature 

(degrees C) 
Range 

 
  

Average (mean) 
 

  

 
 3.  Explain the differences in the values in the table above.  
 
 
 
 
 
 
  
 
 
 4.  Create a double line graph of the measurements in Buoy Data Table 2. 
      Label the x-axis date.   
      Label the y-axis temperature (in degrees C). 
      Create a key that indicates the colors that will represent air and water temperatures. 
      Graph each data set. 
                    Give the graph an appropriate title. 
 
 
 

 
5.   Complete the data table below, calculating the averages for each month: 

 
Mean Air and Water Temperatures for 2014 Buoy Season 

 



Month Air Temperature 
(degrees C) 

Water Temperature 
(degrees C) 

June   
July   
August   
September   

 
 
 
 6.  Create a double bar graph of the means that you calculated in the table above.   
      Label the x-axis month. 
      Label the y-axis temperature (in degrees C). 
      Create a key to indicate air temperature and water temperature. 
      Graph your mean temperatures. 
      Give the graph an appropriate title. 
 
 
 7.  Examine the double bar graph. Explain how the lake and air received the same amount  
      energy, yet their means are different. 
 
 
 
 8.  Using your graphs, predict the air temperature if the buoy remained in Lake Michigan  
      until the first of December. 
                     
 
 9.  Using your graphs, predict the water temperature if the buoy remained in Lake Michigan 
                     until the first of December. 
 
 
 
 10.  Write another note to Jack and Jill. Explain the measurements that were collected from 
         the buoy during July. Use the air and water temperatures in the Buoy Data Tables  
         to help them understand why the two materials have different temperatures even when 
         they receive the same amount of light energy.   
 
 
 
 
 
 
 
 
 
 
      

Buoy Data Table 1 
24 hour temperatures 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
Buoy Data Table 2 

Weekly Temperatures 
 

TIMESTAMP Air Temperature 
Water 
Temperature 

TS Deg C Deg C 
  Avg Avg 

9/5/2014 0:00 25.59 22.26 
9/5/2014 1:00 25.69 22.24 
9/5/2014 2:00 25.54 22.21 
9/5/2014 3:00 25.19 22.2 
9/5/2014 4:00 24.75 22.18 
9/5/2014 5:00 24.44 22.16 
9/5/2014 6:00 24.17 22.14 
9/5/2014 7:00 24.05 22.12 
9/5/2014 8:00 24.22 22.13 
9/5/2014 9:00 24.58 22.17 

9/5/2014 10:00 24.62 22.24 
9/5/2014 11:00 25.4 22.36 
9/5/2014 12:00 25.21 22.54 
9/5/2014 13:00 25.58 22.67 
9/5/2014 14:00 24.77 22.91 
9/5/2014 15:00 24.86 23.37 
9/5/2014 16:00 25.96 23.3 
9/5/2014 17:00 22.57 22.46 
9/5/2014 18:00 21.36 22.36 
9/5/2014 19:00 21.26 22.33 
9/5/2014 20:00 21.84 22.33 
9/5/2014 22:00 21.11 22.36 
9/5/2014 23:00 21.37 22.36 



TIMESTAMP Air Temperature Water Temperature
TS Deg C Deg C

6/6/2014 16:00 18.47 18.23
6/13/2014 16:00 14.68 15.91
6/20/2014 16:00 21.98 21.33
6/27/2014 16:00 25.91 20.5

7/4/2014 16:00 20.2 20.99
7/11/2014 16:00 23.11 22.82
7/18/2014 16:00 23.4 22.28
7/25/2014 16:00 21.34 20.03

8/1/2014 16:00 20.65 20.88
8/8/2014 16:00 25.33 22.57

8/15/2014 16:00 20.69 21.69
8/22/2014 16:00 25.41 22.52
8/29/2014 16:00 24.88 22

9/5/2014 16:00 25.96 23.3
9/12/2014 16:00 14.45 20.07
9/19/2014 16:00 20.97 18.51
9/26/2014 16:00 19.19 18.87
10/3/2014 16:00 13.27 17.26

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  



A blue day for the Karner Blue butterfly?  
Could Lake Michigan water temperatures have an effect on butterfly populations?  
Written by: Eric March  
  
Summary In this exercise, students will use historical buoy data to construct 
a graph of the average springtime water temperature of select Lake Michigan 
locations. They will then plot this data against Karner Blue butterfly 
population counts at Indiana Dunes National Lakeshore (also student 
constructed).  Students should be able to accept or reject the hypothesis that 
warmer water temperatures influenced the Karner Blue population decline.  
  
Objectives  

• Students will be able to construct graphs based on internet 
research of buoy data.  

• Students will be able to construct graphs based on provided 
Karner Blue butterfly count data.  

• Students will be able to interpret their graphs.  
• Students will synthesize information from both graphs to accept 

or reject a hypothesis related to the decline in the Karner Blue 
population.  

   
Vocabulary  
Data set – facts or figures to be processed; evidence, records, statistics, 
etc.  
Graph – a diagram showing the relationships between two or more 
variables Extrapolate - to arrive at (conclusions or results) by hypothesizing from known facts 
or observations  
Interpret - to translate or explain what something means; to analyze graphs  
Climate - the prevailing or average weather conditions of a place, as determined by the 
temperature and meteorological changes over a period of years  
  
Introduction The Karner Blue butterfly 
(Lycaeides Melissa samuelis) is a diminutive 
butterfly (wingspan ~1 inch) that lives in the 
northern U.S. and southern Canada. Its range 
has shrunk to the states around the Great 
Lakes, with Michigan and Wisconsin 
supporting the largest number of butterflies. 
However, even these states support only 
small populations of butterflies, which are at 
risk of local extinction. Habitat loss has been 
named as the primary cause for the decline 
of the butterfly, but climate change is also 
currently under investigation.    
  

Grade Level 8th, 9th  
  
  
Lesson Time 2 45minute 
classes  
  
Materials Required 
Computer with internet 
access, graph paper or 
computer software 
capable of making a 
graph  
  
Science Standards  
B.4.2   
B.4.4  
GLLP 3  
Next Generation Science 
Standards:   
HS-LS2-2  
HS-LS2-6  
HS-LS2-7  
  



This class investigation could be structured as a mini case study, with students in place of 
climate researchers.    

 www.albanypinebush.org  
  
The teacher should explain what a buoy is and why they are used in the lake. They should 
also make the distinction between climate and weather, with the former being long term 
and therefore more important when discussing changing ecosystems.  A discussion could 
be had about water heat capacity and how it influences local weather and climate.  
  
Students should be instructed to gather data, and graph both sets on the same graph. This 
will allow for easier interpretation and analysis. Students should analyze the graph and see 
if there is a correlation between Lake Michigan temperature and a decrease in the Karner 
Blue population.  
  
Data Activity  
Students should go to http://www.ndbc.noaa.gov to use one of the buoys in Lake Michigan. 
The buoy in the center (#45007) has good historical data that would be appropriate for this 
lesson.    
  
A. Students should be instructed to make a data table for the date range of 1994 – 2010, as 
this correlates to population data provided for the butterflies. Students can use an 
advanced search to only get data that they need (in this case, temperature on a certain date 
over a number of years.)  Students should choose a date in the spring, as well as the late 
summer or early fall. This timing coincides with the Karner Blue butterflies’ 2 egg-laying 
times per year. In the population charts below, Brood 1 corresponds to the spring brood, 
while Brood 2 corresponds to the late summer brood.  
  
B. Once the students have constructed the data table for their buoy, they should use graph 
paper or a computer to generate a graph (either a bar or line graph would be appropriate). 
They can use different colors to represent the different times of the year.  
  
C. On the same graph, students should use a different color to graph the Karner Blue 
butterfly population from the provided data tables. Only one data table should be used, but 
a few are provided so students’ graphs will be different. Students will now be able to 
analyze the graphs in order to determine if there was a correlation between average lake 
temperature and a decrease in the Karner Blue population. 
  
 Discussion and Application Questions  

1. What was the peak population for the Karner Blue butterflies in your area? In what 
year did it occur?   

2. What is the overall trend in the butterfly population over time?  
3. What is the overall trend in Lake Michigan water temperature over the same period 

of time?   
4. Based on your graphs, do you think that Lake Michigan warming can be a factor in 

the decline of the Karner Blue butterfly population? Why or why not?  
                                                              

http://www.ndbc.noaa.gov/
http://www.ndbc.noaa.gov/


Extensions  
• Students could be instructed to calculate the slope of the lines for the data sets that they 

have constructed.  
• Students could get average temperature data from another source (perhaps 

terrestrial) to compare with the buoy data.  
 
Other Resources  
  
Karner Blue population data:  
 

 
 
 
   
 

 

  
  

 
 
 

 
Data charts courtesy National Park Service, Indiana Dunes National Lakeshore  
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No. of Karner 

blues 
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Total  
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Sites  

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

Year  

No. of  
Karner 
blues 

observed  

Total  
No. of  
Sites  

1994  0  0  1994  392  2  

1995  508  3  1995  488  4  

1996  278  5  1996  714  5  

1997  439  5  1997  1379  5  

1998  712  5  1998  1447  5  

1999  532  5  1999  726  5  

2000  229  5  2000  493  5  

2001  280  5  2001  467  5  

2002  173  5  2002  414  5  

2003  149  5  2003  278  5  

2004  133  5  2004  360  5  

2005  228  5  2005  487  5  

2006  122  5  2006  267  5  

2007  65  5  2007  186  5  

2008  115  5  2008  125  5  

2009  94  5  2009  68  5  

2010  53  5  2010  225  5  



Michigan City Buoy and Trail Creek Hydrolab Data 
Comparing Water Quality Data to Predict Fish Species 
Written by: Stephanie Dege,  Michigan City High School 
 
Summary: 
Students will take part in a field trip to the Michigan City Port Authority Marina on 
Lake Michigan. Here they will access real-time data from the buoy website using 
their phones, and then record it on a data sheet. At this time we will also have the 
Hydrolab on loan and student will use it to record data from the Hydrolab on their 
data sheet as well. Students can compare buoy data from farther out in the lake vs 
data inside the marina. The next portion of the field trip will be held at Trail Creek  
(a Lake Michigan tributary). Students will again use the Hydrolab and record data 
on their data sheet. Students will compare data from the buoy, the marina, and Trail 
Creek and look for similarities and differences in the readings. When students 
return to class, they will engage in an extension activity of researching different 
native fish species and the type of water they require. Students will then predict in 
which of these three areas (the waters of the marina, offshore Lake Michigan, 
and/or Trail Creek) the particular species would likely be found.    
 
Objectives 

• Students will understand how water data varies in different areas of 
Lake Michigan and in a tributary of Lake Michigan. 

• Students will understand that different species of fish have different 
water quality requirements. 

• Students will understand that fish species will live in a habitat that 
most closely fits their water quality requirements. 

 
Vocabulary 
(Relevant for the use of the Hydrolab as well as buoy data) 
- buoy    - barometric pressure  - hydrolab  -species                             -
dissolved oxygen 
- chlorophyll   - pH    - turbidity  - conductivity  - 
yellow perch 
- round goby   - rainbow smelt  - spottail shiner - alewife  - 
chinook salmon 
- coho salmon   - lake trout   - bloater  - freshwater drum - 
tributary 
- spawn  
 
Introduction 

Fishing is an important industry as well as pastime for people who use Lake Michigan. 
Understanding how different aspects of water quality affect the fish in the lake is very important. 
This allows organizations and individuals to understand the impact that humans have on the lake 
and the fish that live in it. 

Different species of fish can be found in different habitats in the lake. Knowing the water and 
habitat preferences of each species allows people to find the fish species they are looking for. It also 
allows people to understand the health of the lake. For example, if a habitat that normally has ample 
fish numbers is suddenly found to be bare, that would be a warning sign that there is something 
wrong. People can then look at factors that cause changes to habitats, such as changes in water 
temperature, dissolved oxygen, invasive species, chlorophyll, pH, etc. 

Grade Level: 
9 
 
Lesson Time: 
1 Full Day Field Trip 
3 Class Periods 
 
Materials Required: 
Hydrolab 
Smart Phones 
Laptops 
Data Sheets 
 
Science Standards: 
Indiana Biology 
B.3.4, B.3.5, B.4.1, B.4.2, 
B.4.3  
 
Related Resources: 
http://www.ndbc.noaa.gov/ 
Hydrolab Workbook 



 The water quality in the lake affects the fish that live in it, but the water in Lake Michigan 
tributaries is also important. Many of the fish in Lake Michigan swim up into small rivers and creeks 
to spawn. This is where young fish will spend years growing and developing until they are large and 
strong enough to survive in Lake Michigan. Understanding the habitats and water requirements 
that these young fish need is important to keeping a healthy population of fish in Lake Michigan. 

During this multi-day field trip and activity, you will collect data from both Lake Michigan and 
Trail Creek. The data will be collected from the Illinois-Indiana Sea Grant buoy in the nearshore 
waters of Michigan City as well as by using the Hydrolab. You will then take this data and research 
fish species in Lake Michigan and make predictions about where each fish species could be found 
(the waters of the Michigan City Port Authority Marina, offshore Lake Michigan, and/or Trail 
Creek). 
 
 
Data Activity 
 

A. When arriving at Lake Michigan (Washington Park, Michigan City) students will use their 
smart phones to access the Michigan City buoy data real-time information at 
http://www.ndbc.noaa.gov/. Students will record data on their data sheet. 

 
B. Students will use the Hydrolab to record water data from water in the Michigan City marina.    

 
C. Students will then travel to Trail Creek to record water data using the Hydrolab. 

 
D. When back in class, students will discuss and compare data from all three sites. Students 

will then use the internet to search water requirements for each of the fish species found in 
the vocabulary section above. They will be required to search for water requirements for 
both young and adult fish. They will record this information on a sheet provided by the 
teacher. 
 

E. Students will complete the activity by using data from each of the three visited sites and 
their research information on fish species to predict which of the three sites the fish would 
likely be found (they may be found at more than one site; students will need to indicate 
whether they are found at a site during young or adult years). 

 
 
Discussion and Application Questions 

1. Which data was similar between the three sites? Why do you think this is? 
2. Which data was different? Why do you think this is? 
3. Why is it important to understand how the water affects the fish population of Lake 

Michigan? 
4. What do you think are the top three things that you need to know about the water if you are 

trying to determine if an area would be a good fish habitat? 
5. Why is it important to know what is happening in Trail Creek? 
6. Why are tributaries so important to Lake Michigan’s fish? 

 
 
 
 
Extensions 

• Research the main invasive fish species of Lake Michigan to find out their water 
requirements. Using the water data, determine why these species have been able to survive 
in the waters of Lake Michigan.   

http://www.ndbc.noaa.gov/


 
Other Resources 

- file:///C:/Users/sdege/Downloads/LAKE%20MICHIGAN%20FISH.pdf 
- http://www.in.gov/dnr/ 
- http://www.fws.gov/ 
- http://tcwatershed.org/ 
- http://www.laporteswcd.com/ 
 

 
 
  

http://www.in.gov/dnr/
http://www.fws.gov/
http://tcwatershed.org/
http://www.laporteswcd.com/


Adopt a Buoy 
Exploring Graphing Using Buoy Data 
Written by: Jennifer Smith 
 
Summary 
In this lesson students will review their graphing skills as they use self-selected 
buoy data to create a data table and a graph. Students will also analyze the data 
they have collected by proposing a possible explanation for the change or lack of 
change in the data observed. This lesson has been designed for use by students 
who do not have experience with buoys. 
 
Objectives 

• Students will create an appropriate graph using buoy data. 
• Students will create an appropriate data table using buoy data. 
• Students will make inferences based on observed buoy data. 

 
Vocabulary 

Data table – Chart used to record observations in an organized manner 
Data set – Collection of observed information 
Pie chart – Graph used to display percentages of data 
Line graph – Graph used to display how one variable changes in response 
to another variable over time 
Bar graph – Graph used to display distinct sets of data 
Inference – Logical explanation or interpretation of an observation 
Observation – Information gathered about a topic or experience; must be 
accurate and factual 
Buoy – An anchored float used for a variety of purposes such as serving as 
navigational markers  

Descriptions of various types of buoys can be found at 
http://www.boaterlicences.com/online_course_buoys.php  

 
 
Introduction 
To begin the lesson, the teacher asks students to describe a buoy and what it can be used for. 
After providing sufficient wait time, the teacher calls on students to share their responses with the 
class. 
As students share their ideas, the teacher reaffirms correct responses and redirects responses that 
are not accurate. 
The teacher summarizes the introduction by showing students pictures of buoys and reviewing 
some of their functions. The following website can be helpful in demonstrating this information to 
students: http://www.boaterlicences.com/online_course_buoys.php. 
 
The teacher then introduces information regarding the NOAA buoys on Lake Michigan by first 
reviewing information about bodies of fresh water (GLLP 1).  
The teacher will use GLLP 1:A, B, and C in a review of information about the Great Lakes. 
The teacher will also review the manner in which the Great Lakes impact local weather conditions 
and affect weather and climate (GLLP 3). 
   
The teacher then explains a graphing activity in which the students will review data collected by a 
buoy on Lake Michigan to make data tables and graphs and then develop inferences based upon an 
analysis of their graphs. 

Grade Level: 8 
 
Lesson Time: 40 mins 
 
Materials Required: 

• Adopt a Buoy 
Worksheet 

• Internet Access 
 
Science Standards: 
GLLP 1 
GLLP 3 
NGSS Science and 
Engineering Practices: 
Analyzing and 
Interpreting Data and 
Engaging in Argument 
from Data 
NGSS Crosscutting 
Concept: Cause and 
Effect 
NGSS DCI MS-ESS2 
 
 

http://www.boaterlicences.com/online_course_buoys.php
http://www.boaterlicences.com/online_course_buoys.php


 
Data Activity 
The teacher directs the students to the NOAA website – http://www.ndbc.noaa.gov and explains 
the website features, including that lake buoys are represented by red, orange, and yellow 
diamonds. 
The teacher explains that the students will be selecting one of those diamonds to “adopt” and report 
about. 
The teacher reviews the Adopt a Buoy worksheet with students; and students complete the 
following activities for their adopted buoys: 
 

A. As students prepare to create data tables and graphs for their buoys, the teacher leads a brief 
review of data tables as well as line, bar, and pie graphs, to ensure that students are aware of 
the best type of graph to use to display their data. 

 
B. Students begin by selecting a graph that has already been created for their buoy.  After 

selecting the graph, students observe changes in the graph and then write a paragraph 
describing those changes. Students will also make inferences about weather patterns in the 
area and the causes of those changes. For instance, an easy change to describe would be the 
lower temperature in the evening hours as the sun is no longer heating the lake. (NGSS 
Science and Engineering Practices: Analyzing and Interpreting Data and Engaging in 
Argument from Data; NGSS Crosscutting Concept: Cause and Effect) 

 
C. Using the same buoy, students select one weather element to use to create a data table and 

graph. Students will first create an appropriately labeled data table to represent seven distinct 
data points over a period of time. The students will then use the data table and the Create a 
Graph website to create an appropriate graphical representation of the data for their selected 
buoy. 

 
Discussion and Application Questions 

1.  What are some of the functions of buoys?  
2.  Is the weather data the same for all of the buoys in Lake Michigan at the same time on the 

same day? Why or why not? 
3. How does Lake Michigan impact the weather on the land surrounding it? 
4. What types of changes did you find in the data you analyzed? What could account for those 

changes? 
 
Extensions 

• Students can compare buoy data to local weather data by creating a multiple line graph. 
• Students can compare buoy data from the same time on different days. 
• Students can compare and contrast their data tables and graphs with the data tables and 

graphs from classmates and explain similarities and differences. 
• Students can check on the inferences regarding their buoy data by examining the local 

weather reports and weather information prior to and after the date they examined. 
 
 
Other Resources 
 
Create a Graph – Can be used to create various graphs - http://nces.ed.gov/nceskids/createagraph/  
Buoy Descriptions – Provides pictures and descriptions of various buoys -  
http://www.boaterlicences.com/online_course_buoys.php  
Student Worksheet: 
 

http://www.ndbc.noaa.gov/
http://nces.ed.gov/nceskids/createagraph/
http://www.boaterlicences.com/online_course_buoys.php


Go to the web website: http://www.ndbc.noaa.gov/ 
 
 
The red, orange, and yellow diamonds represent lake buoys. 
 
Select one of these buoys to “adopt” for a graphing activity. It is best to select a yellow 
buoy. 
 
Click on the diamond and a dialogue box will open. Write the number and location for the 
buoy you have adopted:  
 
Now select the View Details link. Your screen should look like this.   

  
 
Select a graph for one of the items listed by clicking on the graph icon. Provide a summary 
of the data. For instance, did the temperature go up? Then, make an inference based on 
the observation. What do you think was happening at that time? Why? 

 
 
Okay, let’s make a graph of your own. Begin by selecting an item to graph. To do this, scroll 
down to the Previous Observations section. Determine which item you would like to graph. 
 
I am graphing data about: 
 
Now, make a data table using the information from the page. You need at least seven data 
sets. 
 
 
Use the data from the data table to create a graph. Be sure that your graph accurately 
depicts the data. You may use the Create a Graph website or you may draw the graph on 
your own. 
 
 
 
 
  

http://www.ndbc.noaa.gov/
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