Lesson Title:  
Radio Telemetry
Topic: 
How biologists track animals, obtain population estimates, and discern movement behavior using various forms of technology.
Content Level:  
Environmental Science
Time: 
Two Class Periods
Materials: 
· PowerPoint presentation

· Computer & projector
· Yagi antenna & receiver

· Transmitter collar or implant
Background: 
Radio telemetry is a very important tool for biologists.  Using various forms of this technology, animals can be tracked for different lengths of time to learn about how and when the move, how many animals are in the population, what types of habitat are important, how humans are influencing habitat, and many other types of information.
Skills:  
· Cooperating with fellow students in a group
· Ability to summarize information for use in decision making

· Students with hearing disabilities could have trouble with this exercise

Objectives:

· Students will be exposed to technology used in wildlife science
· Students will gain experience in applying technology to novel ideas for investigation
· Students will develop skills in working in groups to solve a problem
Standards Addressed (Fall 2006):

National Standards:
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ND State and West Fargo Public Schools Science Standards & Benchmarks:

10-12.1.1.1

10-12.2.1
10-12.2.1.4

10-12.2.1.6



10-12.6.1.5

10-12.6.1
Procedure:  
1. Give the pretest before the presentation.

2. Give a basic presentation (ppt) that provides the students with a basic introduction to radio telemetry and its uses.  
3. Take the students (in groups) outdoors for a quick demonstration of basic radio-telemetry.  
4. Students are then divided into small teams and given a receiver and antenna.  The teams are instructed to locate their “animal” faster than the other team.  The “animal” is an activated transmitter previously hidden in a location separate from the other teams.
5. Give the post test.

Pre & Post Test Solutions:
Pretest:


Posttest:
1.  B


1.  D
2.  D


2.  A
3.  A


3.  C
4.  A & B

4.  A
5.  D


5.  D
6.  B


6.  B
7.  A


7.  B
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Radio Telemetry Pre-Test


NAME: _______________________

Environmental Science Fall 2006

1.  Transmission of information from a transmitter to a receiver is the definition of:

A.  Email
B.  Radio Telemetry          C.  HAM Radios

D.  Television

2.  What types of animals are studied in Radio Telemetry?

A.  Mammals
 B.  Birds
C.  Amphibians, Reptiles, Fish
D.  All of the Above

3.  What type of antenna is used to track animals?

A.  Yagi
B.  Standard
C.  Radio
D.  Long

4.  What are two components that are required in addition to the antenna? (circle two)

A. Transmitter

B. Receiver
C.  Computer

D.  Microscope

5.  What types of methods can be used for relocation?

A.  Aerial
B. Ground
C.  Fixed
D.  All of the above

6.  How many locations are required for a triangulation?

A.  One
B.  Three
C.  Four
D.  Two

7.  What types of information can tracking give?

A.  Movement

B.  Diet
C.  Temperature
D.  Mood

Radio Telemetry Post-Test



NAME: _______________________

Environmental Science Fall 2006

1. Which of the following is an important consideration with radio tracking?

A.  Logistical

B.  Animal Physiology
C.  Ethical
D.  All of the above

2.  Name a type of receiver used for tracking animals?

A.  PIT

B.  Card
C.  Subcutaneous
D.  Boot

3.  What type of antenna is used to track animals?

A.  Car

B.  Plane
C. Yagi
D. All of the Above

4.  Which is not a component needed in radio tracking?

A. GPS
B.  Frequency Chart
    C.  Map
D.  Compass

5.  Which of the following is not a method of relocation?

A.  Aerial
B.  Swim-Through
C.  Satellite
D.  None of the above

6.  Which term refers to the need for three fixes on an animal to reduce spatial error?

A.  Relocation          B.  Triangulation
C.  Yagi
D.  Home range

7.  Which type of data can be obtained through radio tracking?

A.  Diet
B.  Mortality
    C.  Growth
      D. All of the above  

RESULTS:

This lab was conducted with 1 section of Environmental Science over 2 class periods.  A couple of the students had heard of radio telemetry previously but couldn’t produce any definitions or examples.  The pretest was given before the presentation.  Examining the scores, it appears that the questions are too easy as most students did very well even though they stated verbally that they had no previous experience with the topic.

The lab went very well and most students gave positive feedback.  The table below compares both pre and post tests and a paired t-test shows that they is no difference between scores.  Several students reported that both tests were easy and they were able to guess answers even if they didn’t have any idea as to the correct answer.  Overall students really enjoyed the exercise and were able to engage in a thoughtful discussion afterwards that required them to apply the concepts and technology used in this lab to new problems in research.

Table 1.  Pre and posttests of Environmental Science’s 

Radio Telemetry lab.

	N=20
	PreTest
	PostTest

	Average
	5.2
	4.8

	SD
	0.8
	1.1

	Paired t-ratio
	-1.31

	p-value
	0.02


