ICE5 GPS LAB – INDIVIDUAL PROJECT
Michele Seigler
BL 6151 Biology Content Through Pedagogy II
Instructor:  Mary Haskins, PhD.

Ways to “Adapt” With a GPS – 4th/5th Grade

Timeline:  The GPS lab will be used in 4th and 5th grades as an extension to the unit evaluation and to check for understanding of vocabulary terms used throughout the Adaptation Unit and the Adaptation Powerpoint.  

Glossary:  
· adaptation - anything that helps an organism survive in its environment
· structural adaptations - involves some part of an animal's body (i.e. teeth, body coverings, movement)
·  behavior adaptations - activities that help an animal survive (i.e. a opossum plays dead, a rabbit freezes when it thinks it has been seen, a puffer fish fills its body with water)
· camouflage – the way animals use primarily color, but sometimes shape, to blend in with their environment
· mimicry - allows one animal to look, sound, or act like another animal to fool predators into thinking it is poisonous or dangerous
· Batesian mimicry – a harmless species has the same color pattern as a “bad” species

· Mullerian mimicry – two or more “bad” species that look the same

· startling/frightening coloration – an organism typically has “hidden” eyespots that it may “flash” at a predator thereby surprising the predator

· warning coloration – some combination of the colors black, yellow, red, and white, which indicate the organism can either sting, bite, or is otherwise harmful

· chemical adaptation – some animals use venom, sprays, or toxins from their skin to rid predators
Keys to Terms:  
· GPS – Global Position System – handheld device that helps you map to different points

· Waypoint – the place where each clue will be set; your GPS unit should beep when you are close to this point
Management of Ways to “Adapt” With a GPS Lesson:
· Contact district instructional coaches and other ICE5 teachers and borrow additional GPS units.  Waypoints will need to be added to each GPS unit.
· Parents will be needed to help assist on the day of the GPS activity.  Parents will need to watch the students carefully as they will be near the parking lot.  Parents will also assist students with the assignment as needed.  
· Check the weather the day before and the day of the outside GPS activity.  Make sure an alternative plan is in place in case of inclement weather.

· Before doing this activity, students will need to practice in using the GPS systems and being able to record elevation, latitude, and longitude.  Students will also need to be shown the Adaptation powerpoint (Animal Adaptations ppt).  Students will also need to take notes or be given handouts of the powerpoint.
· Using a map of the school grounds, show students the areas they will be using (do not use map that displays the waypoints).  Discuss with students where they are allowed and not allowed to go.  Inform students that if they follow the GPS routes, the GPS will not take them out of the allowed areas.
· Copy each group’s clues on a separate color of paper.  Cut clues apart and put each clue in a baggie labeled with the correct waypoint.  This baggie will be put at the waypoint the morning of the activity.  If more than one group is going to the same waypoint, put all clues in the same baggie.
· When setting out envelopes the morning of the GPS lesson, be sure that nothing has changed concerning the waypoint locations.
· Contact the school office before the day of the activity to let them know your class will be participating in a GPS activity on the school grounds.
· Be sure that you and the parent volunteers have a key to each groups’ clues in case clues are lost or moved as well as a map with the waypoints displayed.
· Per school rules, take the walkie talkie outside during the activity.
· Go over instructions of GPS assignment before going outside with the students.  Make sure students understand that they will be taking turns using the GPS, getting the clues from the envelope, reading the clues, and recording the information.
Ways to “Adapt” With a GPS Lesson
Goal:  Students will gain experience using GPS units while reviewing the information from the Adaptation Powerpoint and Adaptation Unit.  (All GPS waypoints are within the school property.)

Directions

1. Each group will have a different and UNIQUE set of instructions.  DO NOT FOLLOW other groups.

2. The order of the stations is NOT the same for every group.

3. You will be given your first waypoint number.  Using the “Find” command on your GPS, proceed to that waypoint, find the paper with your group’s name and color, and then follow the directions. If your group’s name is NOT in the envelope you find, then you’re at the wrong location.  Backtrack to your last waypoint, and redo the steps to find your next waypoint.    

4. Take turns using the GPS, getting and reading the clues, and recording information.  Each person gets to do each job at least one time.

5. Record elevation, latitude, and longitude from the GPS.  Your teacher may ask you to skip this step.

6. Continue this pattern until you have found all four waypoints.

7. Summarize the data you collect in the table.

8. A “key” is provided below to help you decode the clues for your waypoints.

NOTE:  All waypoints will have 3 digits.  Insert “0’s” in front of any number to make it a 3 digit number.  Example:  2 becomes 002; 45 becomes 045.  

Key to decode your clues:

	a
	b
	c
	d
	e
	f
	g
	h
	i
	j
	k
	l
	m
	n
	o
	p
	q
	r
	s
	t
	u
	v
	w
	x
	y
	z

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26



Example:  The word ICE would have a numerical value of 9 + 3 + 5 = 17



(I=9; C=3; E=5)
     

       The number 17 would then become waypoint 017.

After finding your four waypoints go to the track and find Mrs. Seigler or a parent volunteer to check your answers.  Use the word bank below to find answers for the questions you are given.
WORD BANK:

adaptation


behavior


environments

same

antlers


camouflage


eyespots


venom

Batesian


enemies


mimicry


yellow

Group Record Sheet
Group Name________________________________________________________
	Current Waypoint

Elevation

Latitude

Longitude


	Answer to Question
	Math to calculate 

Next waypoint

	Next waypoint #

	Current Waypoint

Elevation

Latitude

Longitude


	
	
	

	Current Waypoint

Elevation

Latitude

Longitude


	
	
	

	Current Waypoint

Elevation

Latitude

Longitude


	
	
	


KEY FOR LFE GPS PATHS
The table below contains the points labeled on the map. 
	
	1st Waypoint
	2nd Waypoint
	3rd Waypoint
	4th Waypoint

	Adaptators
	11
	4
	14
	7

	Camouflagers
	10
	13
	2
	5

	Startlers
	12
	8
	13
	1

	Batesians
	9
	14
	4
	15

	Mullerians
	5
	15
	3
	9

	Mimickers
	13
	6
	1
	3


The table below contains the waypoints given for the students to use with their GPS.
	
	1st Waypoint
	2nd Waypoint
	3rd Waypoint
	4th Waypoint

	Adaptators
	LFE116
	LFE110
	LFE230
	LFE400

	Camouflagers
	LFE072
	LFE030
	LFE091
	LFE038

	Startlers
	LFE212
	LFE145
	LFE030
	LFE107

	Batesians
	LFE088
	LFE230
	LFE110
	LFE078

	Mullerians
	LFE038
	LFE078
	LFE144
	LFE088

	Mimickers
	LFE030
	LFE195
	LFE107
	LFE144


	Name of Group
	Waypoint Name
	 Instructor use only

	Adaptors
	Go to “LFE116”
	11

	Question


	
	


	Name of Group
	Waypoint Name
	Instructor use only

	Adaptors
	You are at “LFE116”
	11

	Question

Anything that helps an organism survive in its environment is an ________________.
	To calculate your next waypoint:

The numerical sum of the first four letters.
Then multiply by 5.
	4


	Name of Group
	Waypoint Name
	Instructor use only

	Adaptors
	You are at “LFE110”
	4

	Question

A harmless species that has the same color pattern as a “bad” species is an example of _____mimicry.

	To calculate your next waypoint:
The numerical sum of the last two letters.

Then add 215.
	14


	Name of Group
	Waypoint Name
	 Instructor use only

	Adaptors
	You are at “LFE 230”
	14

	Question
A opossum playing dead is an example of a _________ adaptation.

	To calculate your next waypoint:
Find the product of the second and third letters.

Then multiply by 10.
	7


	Name of Group
	Waypoint Name
	 Instructor use only

	Adaptors
	You are at “LFE400”
	7

	Question

	Go to the track and find Mrs. Seigler or a parent volunteer to check your answers.
	


	Name of Group
	Waypoint Name
	 Instructor use only

	Camouflagers
	Go to “LFE072”
	10

	Question
	
	


	Name of Group
	Waypoint Name
	Instructor use only

	Camouflagers
	You are at “LFE072”
	10

	Question

__________ are an example of a structural adaptation.

	To calculate your next waypoint:
Find the product of the fourth and fifth numbers.

Divide by 2.
	13


	Name of Group
	Waypoint Name
	Instructor use only

	Camouflagers
	You are at “LFE030”
	13

	Question

_________is when animals use primarily color, but sometimes shape, to blend in with their environment.
	To calculate your next waypoint:
Find the numerical sum of the last three numbers.

Then multiply by 7.
	2


	Name of Group
	Waypoint Name
	Instructor use only

	Camouflagers
	You are at “LFE091”
	2

	Question

Mullerian mimicry is when two or more “bad” species look the _______.

	To calculate your next waypoint:
Find the numerical sum of all the letters.
	5


	Name of Group
	Waypoint Name
	 Instructor use only

	Camouflagers
	You are at “LFE038”
	5

	Question

	Go to the track and find Mrs. Seigler or a parent volunteer to check your answers.
	


	Name of Group
	Waypoint Name
	 Instructor use only

	Startlers
	Go to “LFE212”
	12

	Question


	
	


	Name of Group
	Waypoint Name
	Instructor use only

	Startlers
	You are at “LFE212”
	12

	Question

Camouflage  makes it hard for _________ to single out individuals.

	To calculate your next waypoint:

Find the product of the first two letters.
Then add 75.
	8


	Name of Group
	Waypoint Name
	Instructor use only

	Startlers 
	You are at “LFE145”
	8

	Question

__________ are an example of a structural adaptation.

	To calculate your next waypoint:
Find the product of the fourth and fifth numbers.

Then divide by 2.
	13


	Name of Group
	Waypoint Name
	 Instructor use only

	Startlers
	You are at “LFE030”
	13

	Question
Startling or frightening coloration is when an organism shows a predator hidden _________.


	To calculate your next waypoint:
Multiply the first two letters.

Then subtract 18.
	1


	Name of Group
	Waypoint Name
	 Instructor use only

	Startlers
	You are at “LFE107”
	1

	Question

	Go to the track and find Mrs. Seigler or a parent volunteer to check your answers.
	


	Name of Group
	Waypoint Name
	 Instructor use only

	Batesians
	Go to “LFE088”
	9

	Question


	
	


	Name of Group
	Waypoint Name
	Instructor use only

	Batesians
	You are at “LFE088”
	9

	Question

A harmless species that has the same color pattern as a “bad” species is an example of _____mimicry.
	To calculate your next waypoint:

The numerical sum of the last two letters.

Then add 215.
	14


	Name of Group
	Waypoint Name
	Instructor use only

	Batesians
	You are at “LFE230”
	14

	Question

Anything that helps an organism survive in its environment is an ________________.

	To calculate your next waypoint:
The numerical sum of the first four letters.

Then multiply by 5.
	4


	Name of Group
	Waypoint Name
	 Instructor use only

	Batesians
	You are at “LFE110”
	4

	Question
Adaptation also refers to the ability of living things to adjust to different conditions within their ______________.
	To calculate your next waypoint:
Find the numerical sum of the last two letters.
Then multiply by 2.
	15


	Name of Group
	Waypoint Name
	 Instructor use only

	Batesians
	You are at “LFE078”
	15

	Question

	Go to the track and find Mrs. Seigler or a parent volunteer to check your answers.
	


	Name of Group
	Waypoint Name
	 Instructor use only

	Mullerians
	Go to “LFE038”
	5

	Question


	
	


	Name of Group
	Waypoint Name
	Instructor use only

	Mullerians
	You are at “LFE038”
	5

	Question

Adaptation also refers to the ability of living things to adjust to different conditions within their ______________.
	To calculate your next waypoint:

Find the numerical sum of the last two letters.

Then multiply by 2.
	15


	Name of Group
	Waypoint Name
	Instructor use only

	Mullerians 
	You are at “LFE078”
	15

	Question

The colors animals have to warn their predators that they may be harmful include white, red, black, or _________________.
	To calculate your next waypoint:
Find the product of the third and fourth letters.

	3


	Name of Group
	Waypoint Name
	 Instructor use only

	Mullerians
	You are at “LFE144”
	3

	Question
__________ allows one animal to look, sound, or act like another animal to fool predators.


	To calculate your next waypoint:
Find the numerical sum of the first four letters.

Then multiply by 2.
	9


	Name of Group
	Waypoint Name
	 Instructor use only

	Mullerians
	You are at “LFE088”
	9

	Question

	Go to the track and find Mrs. Seigler or a parent volunteer to check your answers.
	


	Name of Group
	Waypoint Name
	 Instructor use only

	Mimickers
	Go to “LFE030”
	13

	Question


	
	


	Name of Group
	Waypoint Name
	Instructor use only

	Mimickers
	You are at “LFE030”
	13

	Question

What is one type of chemical adaptation?
	To calculate your next waypoint:

Find the product of the last two letters.
	6


	Name of Group
	Waypoint Name
	Instructor use only

	Mimickers
	You are at “LFE195”
	6

	Question

Startling or frightening coloration is when an organism shows a predator hidden _________.


	To calculate your next waypoint:
Multiply the first two letters.

Then subtract 18.
	1


	Name of Group
	Waypoint Name
	 Instructor use only

	Mimickers
	You are at “LFE107”
	1

	Question
The colors animals have to warn their predators that they may be harmful include white, red, black, or _________________.


	To calculate your next waypoint:
Find the product of the third and fourth letters.


	3


	Name of Group
	Waypoint Name
	 Instructor use only

	Mimickers
	You are at “LFE144”
	3

	Question

	Go to the track and find Mrs. Seigler or a parent volunteer to check your answers.
	


Group Record Sheet
Group Name   Adaptors
	Current Waypoint

LFE116
Elevation

Latitude

N39°02.771’

Longitude

W094°15.620’


	Answer to Question

adaptation
	Math to calculate

Next waypoint
1 + 4 + 1 + 16 = 22

22 x 5 = 110
	Next waypoint #

LFE110

	Current Waypoint

LFE110

Elevation

Latitude

N39°02.758’

Longitude

W094°15.696’


	Batesian
	1 + 14 = 15
15+215 = 230


	LFE230

	Current Waypoint

LFE230
Elevation

Latitude

N39°02.747’
Longitude

W094°15.664’

	behavior
	5 x 8= 40

40 x 10= 400
	LFE400

	Current Waypoint

LFE400
Elevation

Latitude

N39°02.779’
Longitude

W094°15.694’

	
	
	


Group Record Sheet
Group Name   Camouflagers
	Current Waypoint

LFE072
Elevation

Latitude

N39°02.781’

Longitude

W094°15.631’


	Answer to Question

antlers
	Math to calculate

Next waypoint
12 x 5 = 60
60 ÷ 2 = 30
	Next waypoint #

LFE030

	Current Waypoint

LFE030

Elevation

Latitude

N39°02.764’

Longitude

W094°15.659’


	camouflage
	1 + 7 + 5 = 13
13 x 7 = 91

	LFE091

	Current Waypoint

LFE091
Elevation

Latitude

N39°02.733’

Longitude

W094°15.709’


	same
	19 + 1 + 13 + 5 = 38
	LFE038

	Current Waypoint

LFE038
Elevation

Latitude

N39°02.764’

Longitude

W094°15.695’


	
	
	


Group Record Sheet
Group Name   Startlers
	Current Waypoint

LFE212
Elevation

Latitude

N39°02.760’

Longitude

W094°15.643’


	Answer to Question

enemies
	Math to calculate

Next waypoint
5 x 14 = 70

70 + 75 = 145
	Next waypoint #

LFE145

	Current Waypoint

LFE145
Elevation

Latitude

N39°02.799’

Longitude

W094°15.690’


	antlers
	12 x 5 = 60
60 ÷ 2 = 30
	LFE030

	Current Waypoint

LFE030

Elevation

Latitude

N39°02.764’
Longitude

W094°15.659’

	eyespots
	5 x 25= 125
125 – 18 = 107
	LFE107

	Current Waypoint

LFE107
Elevation

Latitude

N39°02.724’

Longitude

W094°15.702’


	
	
	


Group Record Sheet
Group Name   Batesians
	Current Waypoint

LFE088
Elevation

Latitude

N39°02.798’

Longitude

W094°15.655’


	Answer to Question

Batesian
	Math to calculate

Next waypoint
1 + 14 = 15

15 + 215 = 230
	Next waypoint #

LFE230

	Current Waypoint

LFE230
Elevation

Latitude

N39°02.747’

Longitude

W094°15.664’


	adaptation
	1 + 4 + 1 +16 = 22

22 x 5 = 110
	LFE110

	Current Waypoint

LFE110
Elevation

Latitude

N39°02.758’
Longitude

W094°15.696’

	environments
	20 + 19 = 39

39 x 2 = 78
	LFE078

	Current Waypoint

LFE078
Elevation

Latitude

N39°02.722’

Longitude

W094°15.676’


	
	
	


Group Record Sheet
Group Name   Mullerians
	Current Waypoint

LFE038
Elevation

Latitude

N39°02.764’

Longitude

W094°15.695’


	Answer to Question

environments
	Math to calculate

Next waypoint
20 + 19 = 39

39 x 2 = 78
	Next waypoint #

LFE078

	Current Waypoint

LFE078
Elevation

Latitude

N39°02.722’

Longitude

W094°15.676’


	yellow
	12 x 12 = 144
	LFE144

	Current Waypoint

LFE144
Elevation

Latitude

N39°02.752
Longitude

W094°15.704’

	mimicry
	13 + 9 + 13 + 9 = 44

44 x 2 = 88
	LFE088

	Current Waypoint

LFE088
Elevation

Latitude

N39°02.798’

Longitude

W094°15.655’


	
	
	


Group Record Sheet
Group Name   Mimickers
	Current Waypoint

LFE030
Elevation

Latitude

N39°02.764’

Longitude

W094°15.659’


	Answer to Question

venom
	Math to calculate

Next waypoint
15 x 13 = 195
	Next waypoint #

LFE195

	Current Waypoint

LFE195
Elevation

Latitude

N39°02.767’

Longitude

W094°15.699’


	eyespots
	5 x 25 = 125

125 – 18 = 107
	LFE107

	Current Waypoint

LFE107
Elevation

Latitude

N39°02.724’
Longitude

W094°15.702’

	yellow
	12 x 12 = 144
	LFE144

	Current Waypoint

LFE144
Elevation

Latitude

N39°02.752’

Longitude

W094°15.704’


	
	
	


5

