Whirlybird Research and Competition

TEAM NAME _________________________

Name ____________________________

Table ________
 
Period _________

Name ____________________________


.I.
Purpose:      9a.  Conduct a scientific investigation to test a                    Cut

       hypothesis.  (scientific method)



9b. Evaluate accuracy & reproducibility of data.

9c. Distinguish between variable and controlled

      parameters in an experiment.

9e. Construct graphs from data and explain

      relationships between variables.                         Fold

·  Practice SI Units of Measurement

.II.
Learn the basic Whirlybird:  Make your first whirlybird                                                        


by using the illustration shown at the right, only one today!          Cut


Your task is to fly a Whirlybird and watch what it does.                   


STEP 1:
Observations:  Carefully watch the Whirlybird as it


descends to the floor.  Consider the cause of each of the 


motions you observed?                                                                    Fold


Copy the data table below into your Lab Book, record both                    

the observation and explanation for each.


	Observation
	Explanation

	a)  the "bird" drops to the floor
	a)  the affect of gravity

	b)
	b)

	c)
	c)

	d)
	d)

	e)
	e)

	f)
	f)



STEP 2.
List the Variables that can affect the flight of the Whirlybird:                 Side View


Factors that make the "bird" fly and/or look differently.  


Record at least 12 of these in your Lab Book. 









                                  


Acceptance stamp MUST be received by the end of class on DAY ONE.

--you may now proceed to the next step. 

STEP 3.
Make your ORIGINAL, CONTROL WHIRLYBIRD:  This will be your starting 

model used for comparison (remember that you can have several control "birds" as you 

find a 
variable that improves the flight compared to the original control).  Accurately 

measure the length, width, and angle for each part of the "bird" (rotors, body, tail, and 

stabilizer).  List each of these variables in your Lab Book.  Construct a "bird" to these 

specifications.   Write "ORIGINAL CONTROL" on the Whirlybird and get a stamp from 

your teacher.


STEP 4.
Hypothesis:  Based on your observations, develop; a hypothesis that describes what characteristics a Whirlybird must have in order to achieve the SLOWEST and  STRAIGHTEST flight.

Write your team hypothesis, using ink, in the space provided below:



STEP 5.
Test the Control:  Copy the Data Table shown below into your Lab Book.  

Fly your Original Control Whirlybird.  Run three trials exactly the same each time. Record 

your test results in your Lab Book AND in the data table below:

	
	Trial #1
	Trial #2
	Trial #3
	Average

	Time 

(seconds)
	
	
	
	

	Accuracy

(centimeters)
	
	
	
	



Acceptance stamp-- MUST be received by the end of class on DAY TWO

You may now proceed to the next step.

STEP 6.
Experiment:  Make comparisons between your "control" and your "experimental" 
models.  The control model can change as you find a variable that improves the flight of 
your bird. When this happens the "experimental" model becomes the new control.


The experimental model will be like the control, but with only one variable changed.  
Number each experimental Whirlybird #1-#7.  If your experimental model becomes the 
new control write the word "control" under the experimental number.   


The final goal is to design a Whirlybird that will descend straight and slow.

Track your design changes based upon your hypothesis.

In your Lab Book, make a data table like the one shown below.  Complete the tables in both your lab book AND below as you test each variable.

	
Describe the “Manipulated Variable”

 that will be changed

(With Meaurements)
	Describe the “Responding Variable” 

(effect) on the "bird's" flight

(Do 3 Tests with Time and Accuracy data) 

	1.
	1.

	2.
	2.

	3.
	3.

	4.
	4.

	5.
	5.

	6.
	6.

	7.
	7.


Important:  If experimental changes DO NOT confirm your hypothesis in step #4, then you MUST go back and develop another hypothesis!!!!!!!!!!!!

Save each experimental bird, you will need them for your final report.

STEP 7.
Conclusion:  Build the "Ultimate Whirlybird".  Review your experimental results.  As a team, decide what factors should be used to make a slow "bird" and which variables should be used to make a straight "bird".  Choose which variables should go together and use these factors to design and build your "competition" Whirlybird.  Build this model and label it on one side with the word "competition" and with your team name, table #, and period # on the opposite.  Have this, your best and final Whirlybird, stamped. 


Once stamped, you cannot make any additional changes to this Whirlybird.


Acceptance stamp-- MUST be received by the end of class on DAY THREE.

You may now proceed to the next step.
STEP 8.
Report:  Due on ________________________________

· Lab handouts placed in proper page order.

· A project board that has attached to it:

1. Your original Control Whirlybird, stamped side up,

2. Each of your seven (7) experimental "birds",

3. Your competition Whirlybird.

4. Label the average time and average distance from center for each "bird".

· The Whirlybird Lab Report with answers to the nine (9) problems stapled to the back of your Lab Sheets.

Whirlybird Lab Report

Answer the following problems about the Whirlybird project.  

· Use a separate sheet of paper

· Refer to your Lab Book for supporting information

· Each answer should be a minimum of 50 words in length  

· TYPED

· Edit and proofread your work

1. Why is it necessary to make the initial observations of the whirlybird’s movement and to consider why the “bird" flew the way it did?  (refer to step #1)

2. In step 2, you listed variables.  How did doing this help you during the rest of the activity?

3. How does using a control help you to decide if a change was good or bad?

4. Why is it important to keep good experimental data (step 6)?  How can doing this affect the outcome of an experiment?

5. How does the hypothesis help to guide you through the other steps of the Scientific Method? 

6. Make ONE graph that uses ALL of the data from step 6 by plotting a line for each variable tested

Label   X-axis as “accuracy” (label SI units of distance away from target)

Label   Y-axis as “time” (label SI units of time of how long it took to reach the ground)

7. Describe what your graph shows with your supporting reasons.  

8.  What could you as an individual do differently if you could repeat this lab activity?

9.  If you could repeat this lab activity, what changes would you suggest to your team to improve your overall performance?





















Carmenita M.S.  ;   T. King and K. Yoshikawa


