Year 2 Sciences

LABORATORY SAFETY AND SCIENTIFIC INQUIRY
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What to Do:

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

2. Complete the following tasks:

· Discuss the importance of following the laboratory safety rules on the list. The reason(s) for following each rule, or consequence(s) for not following it, should be well understood.
· Complete the safety worksheet on page 3 of this package. 

· Study for the laboratory safety quiz that will be given on 



 to ensure that you have read and understood all the laboratory safety rules.
3. Complete the worksheet on page 4 to identify and understand the function of different laboratory equipment.
4. Read pages 379-382 in the Investigating Science & Technology 7 textbook (“Toolkit 2: The Inquiry Process of Science”) and complete the remaining worksheets in this package to practice using the scientific inquiry process.
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: 




What’s wrong? 
Identify 6 different safety concerns shown in the picture below by circling the area and describing what laboratory safety rule is being broken.
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What are these objects called? What is their use? Where are they in the lab?

In this activity, you will learn the names and uses of these pieces of science equipment.
You will also learn where to find the equipment that we use fo be safe in the lab.

1. Look at the pictures of science equipment. Each piece of equipment is labelled with

its English name. If you know the name of the object in your own language, write
the word(s) beside the picture.
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 Laboratory Equipment
The pictures below show some of the laboratory equipment that we will be using this year. Discuss with a partner what each item may be used for. 
	Lab equipment
	Use / function



	beaker
	

	beaker tongs
	

	Bunsen burner
	

	dropper
	

	scoopula
	

	stirring rod
	

	test tube
	

	safety goggles
	

	Erlenmeyer flask
	

	funnel
	

	hot plate
	

	overflow can
	

	rubber stoppers
	

	test tube holder
	

	test tube rack
	

	thermometer
	

	triple beam balance
	

	tweezers
	

	test tube brush
	


Qualitative and Quantitative Observations
Qualitative observation: an observation in which numbers are not used; for example, “The ruler is brown,” or “The ruler is long.”  

Quantitative observation: an observation that can be measured and assigned a numerical value; for example, “The ruler is 30 cm long.”
Beside each observation, write “Qual” if you think it is a qualitative observation and “Quan” if you think it is a quantitative observation.
	_____1. The cup had a mass of 454 grams.

_____2. The temperature outside is 250o C.

_____3. It is warm outside.

_____4. The tree is 30 feet tall.

_____5. The building has 25 stories.


	_____6. The building is taller than the tree.

_____7. The sidewalk is long.

_____8. The sidewalk is 100 meters long.

_____9. The race was over quickly.

_____10. The race was over in 10 minutes


The Scientific Method

Part A: Each sentence below describes a step of the scientific method. Match each sentence with 
              a step of the scientific method listed below.
	A. cause-and-effect question      

B. form a hypothesis

C. test the hypothesis with an experiment

D. form conclusions


 
1. Stephen predicted that seeds would start to grow faster if an electric current traveled       

                through the soil in which they were planted.


2. How does the amount of fertilizer provided affect the blossoms on geranium plants?


3. Rene grew bacteria from the mouth on special plates in the laboratory. She placed 
    drops of different mouthwashes on bacteria on each plate.

4. Kathy used a survey to determine how many of her classmates were left-handed and 
                how many were right-handed.

5. How does the colour of light affect the growth of plants?

6. Angela’s experiment proved that earthworms move away from light.

7. Scott said, “If acid rain affects plants in a particular lake, it might affect small animals, 
                such as crayfish, that live in the same water.”
Part B: Read the following passage and fill in the blanks with the correct words from the box
  below. 

The 





 is a process that scientists use to help them test new ideas. The history of it can be traced back thousands of years and today it is a tool that scientists use to carry out scientific investigations and acquire scientific knowledge. The first step in this scientific inquiry process involves defining the 



. The next step involves gathering information and making connections with known phenomena. This allows the scientist to make an educated guess, or a 



, about the solution to the problem.
Following this, an 




 is designed to determine the plausibility of the solution. The subject of the experiment is known as the test variable, or the





 variable. The variable that responds to changes made to the test variable is called the 




 variable. In order for it to be a fair test, all other factors that may affect the outcome of the experiment must be kept constant or the same. These are called the 


 variables.

The observations made can be descriptive or numerical. Those that are made using our senses are called 



 observations. Those that involve counting or measurements are called 



 observations. After analyzing the recorded observations, or 


, the scientist then forms a 



 and notes whether the results support or refute the hypothesis. After being tested and verified numerous times, a hypothesis that remains supported by experimental data may be become known as a 



 .

Resource: This revised worksheet was originally published on science-fair-projects-and-more.com © 2010
Part C: Match the examples below with the correct terms provided in the box below. 

1. 

Does a balloon stick on a wall better if you rub it more         

             

times on your hair? 
2. 

If the number of times you rub a balloon on your hair is 
increased, then the length of time it sticks to a wall will also increase because your hair makes the balloon more static. 

3. 



 
Rub two balloons one by one against your hair, then 

measure using a timer the length of time the balloon sticks to a wall. 
4. 




The length of time the balloon remains stuck to the wall.

5. 




The type of balloon, air temperature and type of hair. 

6. ______________________
The number of times the balloon is rubbed against your hair. 

7. 




The colour of the balloon.
8. 




The air temperature in the room is 23 degree Celsius. 

9. 




Balloon 1 was rubbed 5 times and remained stuck to the 

wall for 2 minutes. Balloon 2 was rubbed 10 times and remained stuck to the wall for 3 minutes. 

10. 




The higher the number of times you rub a balloon on your 

hair the longer it remains stuck to the wall.

Designing an Experiment: Controlling Variables
When designing an experiment, scientists need to consider all the variables involved. In order for a test to be fair and the results to be reliable, there can only be one test variable (called the independent variable). Scientists must keep other factors constant (i.e., the control variables), as they observe for changes in the response variable (known as the dependent variable).
Complete the chart below to practice your skills at controlling variables, by identifying the independent variable, dependent variable, and control variables in each experiment.

	Purpose of the Experiment

(- why is the investigation being carried out?)
	Independent

variable

(- what is being tested?)
	Dependent variable(s)
(- what are you going to look for or measure?)
	Control variables

(- which factors need to be kept the same in order for it to be a fair test?)

	1. To investigate whether Detergent A is better than Detergent B in cleaning a stain out of clothing.


	· the brand of detergent that will be used to wash the stained clothing
	· the amount of stain that remains after using the particular brand of detergent
	· original size of the stain on the clothing

· type of material the clothing is made of

· amount of each detergent used



	2. To investigate the effects of listening to different types of music while studying for a science test.

	· 
	· 
	

	3. To investigate the optimal amount of fertilizer to feed to a sunflower plant to maximize its growth.


	· 
	-
	


	Purpose of the Experiment

(- why is the investigation being carried out?)
	Independent

variable

(- what is being tested?)
	Dependent variable(s)
(- what are you going to look for or measure?)
	Control variables

(- which factors need to be kept the same in order for it to be a fair test?)

	4. To investigate how the shape of a container affects the rate at which water freezes.

	-
	-
	-


	5. To investigate the best temperature for storing batteries.


	-
	-
	-

	6. To investigate how different amounts of moisture affect the growth of mould on bread. 


	-
	-
	-

	7. To investigate the relationship between a person’s memory and his/her age.


	-
	-
	-
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conclusion		independent


control 		problem


data 			qualitative


dependent		quantitative


experiments		scientific method


hypothesis 		theory





conclusion		independent variable


control variable(s)	problem


data 			dependent variable


experiment		qualitative observation


hypothesis 		quantitative observation	
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