
 
  

Lesson: 
Signals from the Sea 

Teacher Resource: 
Loggerhead Marinelife Center’s research 
department has one of the longest running sea 
turtle monitoring programs in the state of 
Florida. Each sea turtle nesting season (May – 
October), the research team documents all sea 
turtle nesting activities along 9.5 miles of beach 
from northern Palm Beach County to John D. 
MacArthur Beach State Park. LMC research 
biologists have one of the most comprehensive 
datasets in the world! These datasets are 
invaluable to scientists and coastal managers 
around the world.  
 
In addition to monitoring beach activity, the 
scientists utilize satellite tracking technology to 
collect important data on loggerhead sea 
turtles and their nesting habits. Using the 
satellite tag’s GPS technology, researchers are 
able to track the turtles in near real-time over 
vast expanses of the ocean. 
 
Fun Fact: Juno Beach is one of the world’s most 
densely nested sea turtle beaches! 

Lesson Objectives 
• I can organize, analyze, and interpret data in charts, 

tables, and graphics.  
• I can design an experiment or observational study. 
• I can identify dependent and independent 

variables. 
 

NGSSS Benchmarks 
SC.7.N.1.1: Define a problem from the seventh grade curriculum, 
use appropriate reference materials to support scientific 
understanding, plan and carry out scientific investigation of 
various types, such as systematic observations or experiments, 
identify variables, collect and organize data, interpret data in 
charts, tables, and graphics, analyze information, make 
predictions, and defend conclusions. 
SC.7.N.1.3: Distinguish between an experiment (which must 
involve the identification and control of variables) and other forms 
of scientific investigation and explain that not all scientific 
knowledge is derived from experimentation.  
SC.7.N.1.4: Identify test variables (independent variables) and 
outcome variables (dependent variables) in an experiment. 
SC.7.N.1.5: Describe the methods used in the pursuit of a scientific 
explanation as seen in different fields of science such as biology, 
geology, and physics. 
SC.7.N.1.6: Explain that empirical evidence is the cumulative body 
of observations of a natural phenomenon on which scientific 
explanations are based. 
SC.7.N.1.7: Explain that scientific knowledge is the result of a great 
deal of debate and confirmation within the science community. 

Grade Level: Seventh 

Subject: Science 

Duration: 60 minutes 



 
 
  Google Slides for the Lesson 

https://docs.google.com/presentation/d/14WAbdSp39iBKCMII5LrwtNMpHNTaj2
Zz1AXSWT-eavg/copy?usp=sharing  
 
 

Engagement (Pre-Lesson) 
Introduce students to the satellite tagging program used at the Loggerhead 
Marinelife Center in Juno Beach, Florida using the Google Earth Tour of Squirtle’s 
Travels and by watching the Biologist Briefings video explaining LMC’s tagging 
project. 
https://earth.google.com/earth/d/143U8bMnkpY5REYSE1vnbYxxsv2OLtZrP?usp=
sharing  
 
Biologist Briefings video: https://youtu.be/1v4GyW-28ik 
 
 

Exploration (Core-Lesson) 
In this graphing activity, students will use real-life data gathered by the scientists 
at LMC and their satellite tagging project to read and make graphs to practice 
math skills (pages 4 – 10).  
 
Part 1: Students will use the satellite GPS data from Squirtle to calculate and 
graph her average speed along her trip.  
 
Part 2: Students will use nest survey data collected by the LMC Research team 
from 2015 – 2020 to create three different types of graphs and analyze the data.  
 
 

Explanation (Post-Lesson) 
Conduct a discussion using a whole group, small group, or turn-and-talk method 
using the following prompt: 
 
Unlike humans, where sex is determined by the chromosomes we receive from 
our parents, in sea turtles (and some other reptiles) sex is determined by 
incubation temperature. For Loggerhead sea turtles, the pivotal temperature is 
84° F (29° C). A nest that is incubated at 84° F results in a clutch of half females 
and half males. The difference between all males and all females spans only 4.5° F 
(2.5° C).  If climate change results in average global temperatures to increase by 
2 or more degrees, how might that affect sea turtle populations? 
 

 

Ocean Literacy Principles: 
#5. The ocean supports a great 

diversity of life and 
ecosystems. 

#6. The ocean and humans are 
inextricably interconnected. 

 
Materials: 
• Computer/ Internet Access 
• Graphing worksheets (with 
graphs or without) 
 
 
Vocabulary: 
•Empirical evidence: the 

cumulative body of 
observations of a natural 
phenomenon on which 
scientific explanations are 
based. 

•Carapace: the upper shell of 
the sea turtle 

 
 
 
 

https://docs.google.com/presentation/d/14WAbdSp39iBKCMII5LrwtNMpHNTaj2Zz1AXSWT-eavg/copy?usp=sharing
https://docs.google.com/presentation/d/14WAbdSp39iBKCMII5LrwtNMpHNTaj2Zz1AXSWT-eavg/copy?usp=sharing
https://earth.google.com/earth/d/143U8bMnkpY5REYSE1vnbYxxsv2OLtZrP?usp=sharing
https://earth.google.com/earth/d/143U8bMnkpY5REYSE1vnbYxxsv2OLtZrP?usp=sharing
https://youtu.be/1v4GyW-28ik


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Explanation Continued… 
Have the students read the Newsela article “Warming climate contributing to 
more female turtles” and/or watch the NOAA video “Sea Turtles: Is the Future 
Female?” 
 

 Newsela article: (https://newsela.com/read/climate-change-baby-
turtles-gender/id/2000001262/)  

 NOAA video: 
(https://videos.fisheries.noaa.gov/detail/video/5798200209001/sea-
turtles:-is-the-future-female?autoStart=true&q=sea%20turtle) 

 
Then, have students discuss the following questions:  

• Does the information presented in the article and video support your 
answer to the previous question?  

• What empirical evidence from the article and video supports the claim 
“climate change may threaten sea turtle populations”?  

• What other implications does climate change have on the health of our 
oceans? 

 

 
Elaborate  
Think of a question that can be investigated based on the presented data.  
Design an experiment to answer the question.  
Make sure to:  

• identify your question 
• identify variables  
• create a procedure 
• describe how you will collect your data 

 
 

Resources: 
• Research at LMC: 
https://marinelife.org/seaturtl
es/research/ 
 
• Research Satellite Tagging at 
LMC:  
https://marinelife.org/researc
h-tracking/  
 
• Biologist Briefings - Signals 
from the Sea 
https://youtu.be/1v4GyW-28ik 
 
• NOAA: A Florida Sea Turtle 
Study (4:24): 
https://videos.fisheries.noaa.g
ov/detail/videos/science-
technology/video/4935197600
001/a-florida-sea-turtle-
study?autoStart=true&page=1 
  
 

 

https://newsela.com/read/climate-change-baby-turtles-gender/id/2000001262/
https://newsela.com/read/climate-change-baby-turtles-gender/id/2000001262/
https://videos.fisheries.noaa.gov/detail/video/5798200209001/sea-turtles:-is-the-future-female?autoStart=true&q=sea%20turtle
https://videos.fisheries.noaa.gov/detail/video/5798200209001/sea-turtles:-is-the-future-female?autoStart=true&q=sea%20turtle
https://marinelife.org/seaturtles/research/
https://marinelife.org/seaturtles/research/
https://marinelife.org/research-tracking/
https://marinelife.org/research-tracking/
https://youtu.be/1v4GyW-28ik
https://videos.fisheries.noaa.gov/detail/videos/science-technology/video/4935197600001/a-florida-sea-turtle-study?autoStart=true&page=1
https://videos.fisheries.noaa.gov/detail/videos/science-technology/video/4935197600001/a-florida-sea-turtle-study?autoStart=true&page=1
https://videos.fisheries.noaa.gov/detail/videos/science-technology/video/4935197600001/a-florida-sea-turtle-study?autoStart=true&page=1
https://videos.fisheries.noaa.gov/detail/videos/science-technology/video/4935197600001/a-florida-sea-turtle-study?autoStart=true&page=1
https://videos.fisheries.noaa.gov/detail/videos/science-technology/video/4935197600001/a-florida-sea-turtle-study?autoStart=true&page=1


  
Evaluate (Reflect) 
Students will respond to the following questions to reflect on their learning.  
 

1. Why is it important to collect data on sea turtles? 
2. What can you do to improve the health of our oceans? 
3. Based on the graph, which species of turtle has the largest average 

(mean) clutch size? 
a. Leatherback 
b. Loggerhead 
c. Green  

 



Signals from the Sea: 
Graphing Worksheet 

 
Part 1: GPS Data 

On April 21st, 2021, a nesting sea turtle was tagged using a satellite GPS tag as part of a 
research project run by the Loggerhead Marinelife Center (LMC) in Juno Beach, Florida. 
The turtle was named Squirtle and was tracked during her nesting period and as she 
returned to her foraging grounds. Below shows 7 of the over 2,000 data points sent by 
Squirtle’s GPS tag.  
   

 

Squirtle 
Adult female loggerhead 

(Caretta caretta) 



Graphing: Make sure your graph TALKS! 

1. Use the dates and distance below to graphs Squirtle’s speed for each leg of her trip.  

6/16 Left South Florida 86 miles 6/20 arrived in Cape Canaveral 

6/20 Cape Canaveral 0 miles 6/28 Cape Canaveral 

6/28 Left Cape Canaveral 113 mil 7/3 Arrived in St. Augustine 

7/3 Left St. Augustine 33 miles 7/5 Arrived in Jacksonville 

7/5 Left Jacksonville 116 miles 7/9 Arrived in Savannah 

7/9 Left Savannah 121 miles 7/12 Last data point   

 

 

  



CALCULATIONS: Remember to show your work for each question!   
 

2. If the distance between Squirtle’s nesting grounds in South Florida and Cape 
Canaveral is 86 miles, what was Squirtle’s average speed in miles per hour from 6/16 
to 6/20?  

 
 
3. After leaving Cape Canaveral on 6/28, Squirtle traveled north and swam straight up 

the coast for 14 days until her last transmission on July 12th. If this was 383 miles in 
14 days, what was her average speed in miles per hour? 

 
 

4. Compare Squirtle’s speed from South Florida to Cape Canaveral (Question 2) to her 
speed for the rest of her trip (Question 3). Knowing that sea turtles do not eat while 
they are actively nesting, hypothesize why her speed changed. 

 
 

5. If Squirtle traveled a total of 469 miles in 26 days, from the time she left South 
Florida to her last GPS ping, what was her average speed in miles per hour for her 
entire trip? 

 
 



Signals from the Sea: 
Graphing Worksheet 

 
Part 2: Nesting Data 

 
 
In addition to data from the satellite tagging program, during nesting season, LMC 
completes daily nesting surveys. LMC research staff patrols the 9.5 miles of beach 
recording data on successful nests by species, false crawls by species (when a sea turtle 
crawls up on the beach but leaves without laying a nest), number of hatchlings, and 
other important data using a special permit from state and local officials. This data is 
used to get a better idea of the overall health of the sea turtle populations. Below, we will 
be graphing some of the data they have collected.  
 
1. Use the table below to make a BAR GRAPH 

showing the emerged hatchlings from 2020.  
  

Turtle 
Species 

Emerged 
Hatchlings 

Leatherback 7,978 

Loggerhead 609,853 

Green 191,992 



2. Make a LINE GRAPH to show the number of nests per year for each of the three 
species of sea turtles found along the 9.5 miles of coastline that LMC monitors.  
*Reminder: you should have a SEPARATE line for each type of turtle.  

 

  

Turtle 
Species 

Nests 
2015 

Nests 
2016 

Nests 
2017 

Nests 
2018 

Nests 
2019 

Nests 
2020 

Leatherback 213 160 97 154 187 286 

Loggerhead 10,679 15,234 11,180 10,977 13,400 13,059 

Green 5,443 700 7,808 820 7,411 3,590 



3. Make a PIE GRAPH to show the percent of nests 
by species in 2020. Make sure to show your work!   

  

Turtle 
Species 

Emerged 
Hatchlings 

Leatherback 286 

Loggerhead 13,059 

Green 3,590 



ANALYSIS QUESTIONS:  
 

1. Describe the trends in turtle nesting from 2015 to 2020.  

 
 
2. Based on graph B, predict the number of turtle nests for each species in 2021. 

Explain your predictions.  

 
 

3. Based on all your graphs, what species of turtle nests the most on Juno Beach? 
Support your answer with empirical evidence (cite data from each graph).  

 
 

4. Which species laid the least nests during the period from 2015 to 2020? Hypothesize 
why this could be (use information from the Google Earth Tour or research on your 
own!).   

 
  



Signals from the Sea: 
Graphing Worksheet 

 

Part 2: Nesting Data 
 
In addition to data from the satellite tagging program, during nesting season, LMC 
completes daily nesting surveys. LMC research staff patrols the 9.5 miles of beach 
recording data on successful nests by species, false crawls by species (when a sea turtle 
crawls up on the beach but leaves without laying a nest), number of hatchlings, and 
other important data using a special permit from state and local officials. This data is 
used to get a better idea of the overall health of the sea turtle populations. Below, we will 
be graphing some of the data they have collected.  
 
A. Make a BAR GRAPH showing the emerged 

hatchlings from 2020.  
 
 
 
 
 
B. Make a LINE GRAPH to show the number of nests per year for each of the three 

species of sea turtles found along the 9.5 miles of coastline that LMC monitors.  
*Reminder: you should have a SEPARATE line for each type of turtle.  

 

 
C. Make a PIE GRAPH to show the percent of nests 

by species in 2020. Make sure to show your work!  
 
  

Turtle 
Species 

Emerged 
Hatchlings 

Leatherback 7,978 

Loggerhead 609,853 

Green 191,992 

Turtle 
Species 

Nests 
2015 

Nests 
2016 

Nests 
2017 

Nests 
2018 

Nests 
2019 

Nests 
2020 

Leatherback 213 160 97 154 187 286 

Loggerhead 10,679 15,234 11,180 10,977 13,400 13,059 

Green 5,443 700 7,808 820 7,411 3,590 

Turtle 
Species 

Emerged 
Hatchlings 

Leatherback 286 

Loggerhead 13,059 

Green 3,590 



ANALYSIS QUESTIONS:  
 

1. Describe the trends in turtle nesting from 2015 to 2020.  

 
 
2. Based on graph B, predict the number of turtle nests for each species in 2021. 

Explain your predictions.  

 
 

3. Based on all your graphs, what species of turtle nests the most on Juno Beach? 
Support your answer with empirical evidence (cite data from each graph).  

 
 

4. Which species laid the least nests during the period from 2015 to 2020? Hypothesize 
why this could be (use information from the Google Earth Tour or research on your 
own!).   

 
 

  

 


