Year 3 Sciences

LABORATORY SAFETY AND SCIENTIFIC INQUIRY

(with a little help from The Simpsons)
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What to Do:

1. Review the laboratory safety rules written on the other side of this page and sign the laboratory safety contract.

2. Complete both sides of the safety assignment worksheet; pages 3 & 4 of this package. Be prepared to present your analysis to the class.
3. Read pages 369-372 in the Investigating Science & Technology 8 textbook (“Toolkit 2: The Inquiry Process of Science”) and complete the remaining worksheets in this package to practice using the scientific inquiry process.
Resources: The crossword puzzle worksheet was created by T. Trimpe, 2003; http://sciencespot.net/

 The revised Simpsons worksheets were originally created by Kim Foglia and published at http://www.Biologycorner.com 
Laboratory Safety Rules

Laboratory safety depends on you. Use common sense and conduct yourself in a responsible manner. Read, understand, and adhere to the laboratory safety rules listed below. Failure to do so can create an unsafe situation, and you will not be allowed to continue with the science activity.
Before the Activity

1. Read and make sure you understand the instructions of the lab activity.
2. Know the location of the fire extinguisher, safety blanket, and eyewash station, and know how to use them.
3. Know the building evacuation procedures and emergency exits. Ensure that all water and gas taps are turned off before vacating the classroom. 
4. Tie back any long hair. Tuck in loose clothing and roll up long shirt sleeves.
5. Keep your work area uncluttered and organized. Clear your desk of all unnecessary books and papers.

During the Activity

6. Always wear safety goggles and use other safety equipment as requested by your teacher.
7. Handle all equipment appropriately, and work cooperatively with your lab partner(s) to ensure the lab activity is carried out safely. Do not leave an ongoing experiment unattended.
8. Do not eat, drink, or chew gum in the classroom. Never taste any substance in the classroom and treat every chemical as if it was hazardous.
9. Never smell any substance directly; instead, gently fan the top of the container so that a little vapour is directed towards your nose. (This is called the “wafting technique”.)
10. When using chemicals, use separate scoops for different chemicals to avoid contamination. Be sure to measure accurately, share any excess, and never return unused chemicals to their original containers.
11. Notify your teacher immediately of any injury, accident, or spill, regardless of how minor.
12. Report any damaged or defective equipment immediately. If glassware is chipped or broken, dispose of it properly in the specially marked containers, NOT in the regular trash cans.
After the Activity

13. Upon completion of the lab activity, wash and/or return all equipment to their designated places. Clean your work area, including the sink and floor near your desk.
14. Dispose of waste properly according to your teacher’s directions. Never dispose of chemicals down the drain unless your teacher has instructed you to do so.
15. Wash your hands thoroughly with soap after any work in the laboratory.

---------------------------------------------------------------------------------------------------------------------
LABORATORY SAFETY CONTRACT:

By signing this contract, I indicate that I understand the importance of following the laboratory safety rules, and I pledge to do so, for the safety of myself and others in the classroom.
Student’s signature: 






Date: 




Student’s Name:  






Due Date:  



Assignment – Comparing Laboratory Safety Videos
What to Do:

· Select two YouTube lab safety videos to discuss why one of them is “better” than the other. You should consider the educational value and creativity in the evaluation of the two videos. Suggest changes you would make to address the specific things that were wrong in the video(s). 
· For inspiration, you may enjoy watching the following YouTube videos (– do not use these particular videos in your assignment):
· “AGHS Lab Safety Rap” @ http://www.youtube.com/watch?v=xJG0ir9nDtc
· “lab safety video” @ http://www.youtube.com/watch?v=OiQLg-tLCd0

· “Lab Safety 101: what NOT to do in a chemistry lab” @ http://www.youtube.com/watch?v=jfqmzHXmTMY  

	Name of the first YouTube video


	

	URL address


	

	Educational value of the video:

Describe which safety rules are shown in the video. Does it also depict reasons for following those rules? (- any consequences?)


	

	Creativity:

What makes this video interesting / entertaining to watch?


	

	Overall impression:

Did you like this video? Why or why not?


	


	Name of the second YouTube video


	

	URL address


	

	Educational value of the video:

Describe which safety rules are shown in the video. Does it also depict reasons for following those rules? (- any consequences?)


	

	Creativity:

What makes this video interesting / entertaining to watch?


	

	Overall impression:

Did you like this video? Why or why not?


	


Compare the overall educational value and creativity of the two videos. Which one is “better”? Explain your choice. 

What changes would you make to improve the laboratory safety video(s)? 

Experimental Design
Scientists design an investigation to determine cause-and-effect relationships. A cause is an event or reason that is responsible for bringing about an action or consequence, known as the effect. The following are two ways to express cause-and-effect relationships:
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Eg.
(1)  If a student studies for a test, then he/she will most likely score well on it.
(2)  If a plant is given the right nutrients, then it will be healthy.

(3)  
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Eg.
(1)  The student scored well on the test because he/she had studied for it.


(2)  The plant was healthy because it was given the right nutrients.

(3)  












Hypothesis:

An investigation usually begins with scientists asking questions about how things work. A hypothesis is an educated guess at the answer to a problem or question. It is based on prior knowledge or background research conducted on the topic before the experiment is carried out. The hypothesis is usually written in the form of an “If … then …” statement, and states the relationship between the independent and dependent variables.
Variables and Control Test: 
A variable is any factor that may affect the outcome of the results. There are three types of variables: independent, dependent, and control.
· The independent variable is the one that is manipulated (i.e. changed on purpose) to see what effect it has in the experiment.

· The dependent variable is the one that is observed (qualitatively or quantitatively) to see how it responds to the changes made to the independent variable.

· The control variables are factors that must be kept constant to ensure a fair test (i.e. no other influences on the results). If more than one factor can affect the outcome of the experiment, then it is important to keep all the variables constant, except for the one independent variable that is being tested. 

An experiment may have a control group (or control test), which is a test carried out with no variables. This allows scientists to compare the outcomes.
Scientific Method Review 


Name _________________________
Use the clues to help you fill in the puzzle.
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Clues:

  1. The ? is the part of an experiment that is not being tested and is used for comparison.

  2. The ? describes the steps you use during an experiment.

  3. After an experiment, scientists write a ? which summarizes their experiment and results.

  4. The ? ? is a process used by scientists to find answers to questions or solve a problem.

  5. The ? variable is the part of the experiment that is being tested or the part that is changed by
      the person doing the experiment.

  6. The ? is an educated guess.

  7. Scientists use their data to make charts and ? to communicate the results of an experiment.

  8. After the scientist makes a hypothesis, they perform an ? to collect data.

  9. The first step of the scientific method is to define or identify the ? .

10. Sometimes scientists make a mistake, or ? , and need to do an experiment again.

11. The ? variable is the part of the experiment that is affected by the independent variable.

12. After the experiment, scientists organize and ? the data.

13. The information collected during an experiment is called ? .

14. Scientists make ? to help them make a hypothesis or collect data during an experiment.

Scientific Inquiry
 Process


Name ________________________

– from initial observation to conclusion
The Simpsons have been busy doing a little research. Read the description for each experiment and identify the steps of the scientific inquiry process.
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Homer’s treatment for green slime

Homer notices that his shower is covered in a strange green slime. His friend Barney tells him that coconut juice will get rid of the green slime. Homer decides to check this this out by spraying half of the shower with coconut juice. He sprays the other half of the shower with water. After 3 days of "treatment" there is no change in the appearance of the green slime on either side of the shower.
(a) What was the initial observation?

(b) Identify the control group.

(c) Identify the independent variable.

(d) Identify the dependent variable.

(e) What should Homer’s conclusion be?

(f) How might this experiment be revised to re-test the effects of using coconut juice to remove green slime from shower walls?

2. Bart and the case of the radiowaved mice

Bart believes that mice exposed to radiowaves will become extra strong. He decides to perform this experiment by placing 10 mice near a radio for 5 hours. He compared these 10 mice to another 10 mice that had not been exposed. His test consisted of a heavy block of wood that blocked the mouse food. He found that 8 out of 10 of the radiowaved mice were able to push the block away. 7 out of 10 of the other mice were able to do the same. 

(a) State the hypothesis.

(b) Identify the control group.
(c) Identify the independent variable.
(d) Identify the dependent variable.

(e) What should Bart’s conclusion be?

(f) Besides being subjected to radiowaves, what other factor(s) could have played a role in the outcome of the results?

(g) How could Bart’s experiment be improved?

3. Lisa’s hair growth experiment

Lisa is working on a science project. Her task is to answer the question: "Does Rogooti (which is a commercial hair product) affect the speed of hair growth". Her family is willing to volunteer for the experiment. 
Describe how Lisa would perform this experiment. Be sure to identify the control group, and the independent and dependent variables in your description.
If [cause], then [effect].


If [this event occurs], then [this will be the consequence].


i.e. 





The [effect] because [cause].


The [action resulted] because [this event happened].


i.e. 
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