Student Controlled Experiment on Ultra- Violet Radiation*

Name:_____________________
Read your task:

You and your partners are going to select one of the four problems listed below on the World Health Organization letter.  Your group will design and run a controlled experiment.
Read the definition of controlled experiment: 

Controlled Experiment is an experiment in which the variables are controlled (kept constant) except for the experimental variable (the one variable you chose to change.) Changing only one variable allows the observer to see the impact of this one change. 
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Dear Eighth Grader,

The World Health Organization, WHO, needs your help to solve some health problems for the citizens of Earth. WHO is the directing and coordinating authority for health issues for the United Nations. WHO is responsible for providing leadership on global health matters, shaping the health research agenda, setting norms and standards, articulating evidence-based policy options, providing technical support to countries and monitoring and assessing health trends.

Problem 1:  “Children are more sensitive to ultraviolet (UV) radiation damage than adults, and sunburn during childhood increases the risk of skin cancer and eye damage (particularly cataracts) later in life, and suppresses the immune system.” Because teachers cannot share sunscreen with their students, but can purchase t-shirts; design a lab to determine what color t-shirt would offer the most protection from UV light for the Winthrop and Doyon students on beach day. 

Problem 2:  “New labeling and testing requirements are effective for all sunscreen products. Many common phrases used on sunscreen products, such as "sunblock," "waterproof," "prevents skin cancer," etc. are no longer permitted by U.S. FDA. In addition, specific testing must be completed for each sunscreen product before other claims about the product's UVA and UVB protection can be made.” You have been recently hired by the FDA to determine the accuracy of the SPF, sun protection factor, claims on sunscreens. Your task is to determine which company’s labeling is most accurate, in regard to the SPF.
Problem 3:  L.L. Bean has hired you to create a clothing line that best protects hikers, campers and surfers from UV light. Your task is to determine which kind of fabric best protects skin from UV light.
Problem 4:  Suggest a problem to solve other than the 3 listed above.  Your suggested research problem must have a real world application.  
Planning your Experiment
Part 1: Identify Everyone’s Job
Read the description of the jobs on the handout, identify which partner will carry out each job and record the partners’ name below.
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SUPPLIES MANAGER ____________________________________________________
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 MAINTENANCE DIRECTOR ___________________________________________________
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PRINICIPAL INVESTIGATOR ________________________________________________
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DATA & OBSERVATION MONITOR ____________________________________________

Part 2: Read and identify your “Problem” 
The goal of the lab is to determine the effectiveness of different barriers between the UV light (imitating sunlight) and the UV detecting beads, which act as the indicator. 


My group picked problem # ___________________________________

Part 3 a & c:  Procedure and Experimental Design:  Brainstorm and sketch, label and explain with words
How to conduct on experiment that will test your hypothesis, be sure to think about what items need to stay constant, in order to have a fair and accurate test.  



Part 3b:  Sharing of Ideas & Class Discussion
In the class discussion, share your experiment’s design and ask clarifying questions/give feedback to other students about their ideas. This will help you and your fellow scientists with their experiment’s design. 

After examining each group’s diagram write 2 questions and/or clarifications that you want to ask about a group’s diagram.  
Question 1: I was wondering___________________________________________________________________

___________________________________________________________________________________________

Question 2: I was wondering ___________________________________________________________________

___________________________________________________________________________________________

Part 4a:  List all constants 

What needs to remain exactly the same throughout your experiment in order to conduct a fair, controlled and accurate experiment? Also, what are some constants that we should have, but don’t have due to lack of supplies? I.e. amount of sunscreen, type of application – lotion or spray, brand, thickness of t-shirt, height of UV light, etc.  
•
  

•
  

•
  

•
  

•
  
•
  

•
  

•
 

•

Part 4b: Baseline Data

Test the baseline of all the UV beads to determine if they are reacting in the same way.  Please see your teacher if you need to exchange a malfunctioning bead.  This is your control data; record this information on the table found in part 8.
Part 5: Identify your independent variable and dependent variable
Use the resources in your binder to help you 


Our independent variable is(starts with an action word) ___________________________________________. 

Our dependent variable is _______________________________________________________________. 
Part 6:  Write your hypothesis.  
Use your model for writing a hypothesis. Remember, a hypothesis is a testable statement that includes the independent variable, dependent variable and desired results. 
By ______________________________________________________________________________________,

              



(State your independent variable)
______________________________________  __________________________________________________.

             (State your dependent variable) 
                                       (State what your desired results are or what you hope happens)

Part 7: Reasoning


Using the template below, describe why you think your hypothesis is true. 

We chose to _______________________________________________________because we believe that

_________________________________________________________________________________________.

One reason that supports this prediction is________________________________________________________
___________________________________________________________________________________________.

Part 8:  Create 3 lists of materials:  

List A - Materials you will borrow from your teacher

______________________  ______________________  _____________________  _____________________ 

______________________  ______________________  _____________________  _____________________

______________________  ______________________  _____________________  _____________________

List B – Materials you will bring in from home
______________________  ______________________  _____________________  ______________________

List C – Materials your partners will bring in from home, identify which partner 
____________________________________________  _____________________________________________

____________________________________________  _____________________________________________

____________________________________________  _____________________________________________

Part 9:  On the next page, write a draft of your procedure
· Remember all steps should be numbered, clear, include all units and be easy to follow. 
· Each step is usually one simple task.  
· A stranger should be able to follow the procedure and perform the exact same experiment that you did. 
· Include detailed labeled diagrams that will help a stranger understand the written procedure.

· Reread your procedure, circle all pronouns, and REPLACE ALL PRONOUNS!!
· YOU MAY TYPE THIS SECTION 
Draft of Procedure
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

While you are running your experiment 
Part 10:  Data and Observations 
Baseline data from Part 4b

	UV Bead
	UV Scale color

	Bead 1
	

	Bead 2
	

	Bead 3
	

	Bead 4
	


Data chart for your experiment:
	List materials you are testing - include units & description (This information should reflect your independent variable.)
	Trial 1

(Dependent Variable)
	Trial 2

(Dependent Variable)
	Trial 3

(Dependent Variable)
	Average

(Result)

	(E=Experimental, C=Control)
	  E             C          
	   E            C
	   E           C
	E        C

	Exper

imental 
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



B) Make observations keep a running journal of observations you and your partners make.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
Part 11: Edit Procedure
If you make any changes to your procedure as you are working through your experiment, record the edits. 
After you have completed the lab 
Part 12: Edits
· Share all data with group members

· Share all procedure edits with group members
Part 13: Write Conclusion 

Using the template below, create a two paragraph conclusion on the last page.
 TEMPLATE FOR CONCLUSION
Paragraph 1 template:

1st sentence:  Restate your hypothesis from part 6
________________________________________________________________________________________

________________________________________________________________________________________.

2nd sentence:  Compare your control data to your experimental data (include units)

The control data ____________________________________________________________________________

_________________________________________________________________________________________. 
3rd-7th sentences:  Find data in your table that either supports or refutes (goes against) your hypothesis.  


1st piece of data:_________________________________________________________________________

__________________________________________________________________________________________


2nd piece of data:_________________________________________________________________________

__________________________________________________________________________________________


3rd piece of data:_________________________________________________________________________

__________________________________________________________________________________________


4th piece of data:_________________________________________________________________________

__________________________________________________________________________________________

Paragraph 2 template:
1st-2nd sentences: Describe a follow up experiment you would like to try:  The experiment I would like to try is 

____________________________________________________________________________________________________________________________________________________________________________________
3-4th sentences:  Explain the questions that the follow up experiment would help answer.  The follow up experiment would help answer ________________________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5th-6th sentences:  Describe how the follow up experiment would help answer the problem you chose.  The follow up experiment would __________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________
Combine the information that you have recorded on the template to write OR TYPE a 2 paragraph conclusion.  
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Your independent variable





Restate your predicted outcome








