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Year 8 - Science

   
Experimental design
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[image: C:\Users\Alice\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\Q4QQ2UUU\MCj03974640000[1].wmf]Classroom skills
1. The table shows some characteristics of being a good learner. Tick the box that shows what you do in class.
	
	I do this in class without being told
	I do this only when I am told to
	I rarely do this

	a) Be organised – bring correct equipment such as pens and an exercise book
	
	
	

	b) Follow instructions
	
	
	

	c) Listen carefully to explanations
	
	
	

	d) Work with other students
	
	
	

	e) Be quiet when the teacher is explaining
	
	
	



2. Being organised is important in the classroom because
__________________________________________________________________________________________________________________________________________________________________________
3. Following instructions is important in the classroom because
__________________________________________________________________________________________________________________________________________________________________________
4. Listening carefully to explanations is important in the classroom because
__________________________________________________________________________________________________________________________________________________________________________
5. Working with other students is important in the classroom because
__________________________________________________________________________________________________________________________________________________________________________
6. Being quiet when the teacher is explaining is important in the classroom because
__________________________________________________________________________________________________________________________________________________________________________
Glossary
Activity: Use a dictionary to define the following terms
control:..........................................................................................................................................................................................................................................................................................................................................................................................................................................................................
scientific method: ............................................................................................................................. ............................................................................................................................................................ .............................................................................................................................................................
variable:........................................................................................................................................................................................................................................................................................................... .............................................................................................................................................................
aim:..................................................................................................................................................... ............................................................................................................................................................ .............................................................................................................................................................
controlled variable: .......................................................................................................................... .......................................................................................................................................................................................................................................................................................................................... independent variable: ..................................................................................................................... .......................................................................................................................................................................................................................................................................................................................... 
dependant variable: ........................................................................................................................ .......................................................................................................................................................................................................................................................................................................................... ............................................................................................................................................................. ............................................................................................................................................................. ............................................................................................................................................................. ............................................................................................................................................................. ............................................................................................................................................................. ............................................................................................................................................................. 
Equipment in the lab
Part A: Working with your lab partner, identify each of the pieces of laboratory equipment. Write the name of the lab equipment in the space by its picture using the word bank below. Cross out each word as you use it.

Word bank: Thermometer, retort stand with bosshead and clamp, heatproof mat, clay-pipe triangle, measuring (graduated) cylinder, Bunsen burner, tripod stand and gauze mat, watch glass, crucible, test tube holder, bosshead clamp, spatula, clamp, conical flask, retort stand, test tube, tongs, safety glasses, beaker, evaporating basin, test tube rack

Part B: Identify which piece of lab equipment would be most useful for each of the following tasks. Some lab equipment will not be used.

1. Measuring exactly 43 mL of water ___________________________
2. Removing solid chemicals from a reagent bottle _____________________ 
3. Pouring 50 mL of liquid from one container to another ___________________________
4. Holding 50 mL of boiling water ___________________________
5. Holding a test tube over a Bunsen burner for heating ___________________________
6. Protects your eyes from spattering solids and splashing liquids _______________________
7. Determine if water is boiling ___________________________
8. Covering a beaker of boiling water to prevent splattering ___________________________
9. Heating a dissolved substance in water to drive off water __________________________
10. Holding hot objects in flame ___________________________
11. Measuring approximate amounts of liquids ___________________________
12. Heating substances ___________________________
13. Attaching equipment to the retort stand ___________________________
14. Taking small amounts of chemicals out of a container ___________________________
15. Holding a collection of test tubes ___________________________



[image: ]
Measuring mass and volume
Aim: To measure the mass and volume of different objects. 

Materials: triple beam balance, electronic balance, 100mL measuring cylinder, 250mL beaker, metric ruler 

Part A: Measuring mass directly. 
1. Measure the objects in the table using the triple beam balance. Each partner should do this ONCE solo. No peeking. Then, share and compare. 
2. Be sure to use the proper number of decimal places and don’t forget units! 

Data Table 1:
	OBJECT
	PARTNER 1
	PARTNER 2
	AVERAGE

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



Part B: Finding mass by difference. 

1. Using an electronic balance find the mass of an empty 250mL beaker. Record the mass in data table 2. 
2. Using the measuring cylinder, obtain 15.0 mL of water. 
3. Pour the water into the beaker and find the mass of the beaker and the water. Record the mass in data table 2. 
4. Find the mass of the water alone by subtracting the mass of the beaker from the mass of the beaker and the water. Record the mass in data table 2. 
5. Repeat using the different volumes of water in the table. 
6. Be sure to use the proper number of decimal places and don’t forget units! 

Data Table 2:
	Volume of water
	Mass of beaker alone
	Mass of beaker and water
	Mass of water alone

	15.0 mL
	
	
	

	53.0 mL
	
	
	

	100.0 mL
	
	
	


Scientific investigations
Which type of ball bounces the highest after being dropped onto the ground? This seems like a simple question to answer. However, in order to answer it scientifically, some care must be taken.
Factors that change in an experiment are called variables. The variable that has to be deliberately changed to answer the question above is the type of ball. This is called the independent variable. To answer the question you also have to measure how high each type of ball bounced. The bouncing height is called the dependant variable. The dependant variable changes because the independent variable changes. 
There are however, other variables that could affect the height of the ball. Tw of those variables are:
· the height from which the ball is dropped 
· the type of surface onto which the ball is dropped
If you want to find out which type of ball bounces the highest, the other variables must be kept constant. These are called the controlled variables. If the question is to be answered scientifically, the only variable that can be changed is the type of ball, otherwise different bounce heights could be due to other factors. 
A fair test or fair experiment is when only one variable is changed and all other variables are kept the same.

Questions
1. What is a variable? ……………………………………………………………………………………………………………

2. Define:
a) independent variable …………………………………………………………………………….
b) dependant variable ………………………………………………………………………………
c) controlled variable ………………………………………………………………………………..

3. In the bouncing ball experiment described in the text, what is the:
a) independent variable …………………………………………………………………………….
b) dependant variable ………………………………………………………………………………
c) controlled variables ………………………………………………………………………………. …………………………………………………………………………………………………………

4. What is fair testing? …………………………………………………………………………………………………………………………………………………………………………………………………………………………

5. Amy and Nadia are trying to find out whether stone or glass cups are better for keeping water hot. The diagrams below show their experiment.
Boiling water is put into each cup. After 20 minutes, the temperature of the water in each cup was measured. 

thermometers



stone cup



glass cup




What is the:
a) independent variable …………………………………………………………………………….
b) dependant variable ………………………………………………………………………………
c) controlled variables ………………………………………………………………………………. …………………………………………………………………………………………………………
d) Is Amy and Nadia’s experiment fair? Why or why not? ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
6. Simon and Jesse performed an experiment to find out how effectively two plastic cups maintain the temperature of boiling water. Their data is shown below.
	Time (min)
	Temperature of Simon’s plastic cup (°C)
	Temperature of Jesse’s plastic cup (°C)

	0
	90
	90

	10
	47
	58

	20
	29
	39

	30
	22
	31

	40
	20
	26

	50
	20
	23



a) Draw a line graph to display the data in the table.
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	



b) Which cup maintained the temperature of the water more effectively? ……………..
c) Estimate the temperature of the water in Simon’s cup 15 minutes after timing started. ……………………………………………………………………………………………….
d) Use your graph to estimate how long it would take for the water in Jesse’s cup to drop to 20°C. ……………………………………………………………………………………….
e) What is the independent variable in this experiment? …………………………………….
f) What is the dependent variable? ……………………………………………………………...
What variables need to be controlled in this experiment? …………………………………………………………………………………………………………
Mythbusters – Experimental Design
Exploding Toilet
1. What is the Aim of the experiment? ____________________________________________________________________________________________________________________________________________________________________
2. What is the independent variable? __________________________________________________________________________________
3. What is the dependent variable? __________________________________________________________________________________
4. What are the controlled variables? ____________________________________________________________________________________________________________________________________________________________________
5. What safety measures did they use? ____________________________________________________________________________________________________________________________________________________________________
6. How did they improve the accuracy of their experiment? (HINT: What technology did they use to measure the dependent variable?) ____________________________________________________________________________________________________________________________________________________________________
7. Are there any improvements that you would make to this experiment? ____________________________________________________________________________________________________________________________________________________________________
8. What was the conclusion for the experiment? ____________________________________________________________________________________________________________________________________________________________________
9. [image: C:\Users\gfleming1.DETNSW\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\G5VQ8Y3R\toilet1[1].jpg]Who appears in this episode for the first time?! ____________________________________________________________________________________________________________________________________________________________________


Who Gets Wetter?
10. What is the Aim of the experiment? ____________________________________________________________________________________________________________________________________________________________________
11. What is the independent variable? __________________________________________________________________________________
12. What is the dependent variable? __________________________________________________________________________________
13. What are the controlled variables? ____________________________________________________________________________________________________________________________________________________________________
14. Why did they do the experiment inside rather than waiting for a storm? ____________________________________________________________________________________________________________________________________________________________________
15. Why did they wear rubber suits under their overall? ____________________________________________________________________________________________________________________________________________________________________
16. What safety measures did they use? ____________________________________________________________________________________________________________________________________________________________________
17. How did they improve the accuracy of their experiment? (HINT: What technology did they use to measure the dependent variable?) ____________________________________________________________________________________________________________________________________________________________________
18. Are there any improvements that you would make to this experiment? ____________________________________________________________________________________________________________________________________________________________________
19. What was the conclusion for the experiment? ____________________________________________________________________________________________________________________________________________________________________

[bookmark: _GoBack]Graphing and analysing scientific data
[image: https://www4.uwsp.edu/psych/stat/4/labelled.gif]Graphing is an important procedure used by scientist to display the data that is collected during a controlled experiment.   There are three main types of graphs:
	Pie/circle graphs:  Used to show parts of a whole. 
	Bar graphs:  Used to compare amounts.
	Line graphs:  Use to show the change of one piece of information as it relates to another change.
	
Both bar and line graphs have an “X” axis (horizontal) and a “Y” axis (vertical).

Parts of a Graph:
Title:  Summarizes information being represented in ANY graph.
	Independent Variable:  The variable that is controlled by the experimenter, such as, time, dates, 
depth, and temperature.  This is placed on the X axis.
	Dependent Variable:  The variable that is directly affected by the I.V.  It is the result of what 
happens as time, dates, depth and temperature are changed.   This	is placed on the Y axis.

Scales for each Variable:   In constructing a graph, one needs to know where to plot the points representing the data.  In order to do this a scale must be employed to include all the data points.  

A.  Graph the following information in a BAR graph. Label and number the x and y-axis appropriately.
	
					
	Month
	[image: http://btc.montana.edu/CERES/html/Wobble/images/wobblesimage8.jpg]# of deer

	Sept
	38

	Oct
	32

	Nov
	26

	Dec
	20

	Jan
	15

	Feb
	12



1. What is the independent variable? 					
2. What is the dependent variable? 						
3. What is an appropriate title? 											
B.  Graph the following information in a LINE graph. Label and number the x and y-axis appropriately.
						
	# of Days
	[image: http://btc.montana.edu/CERES/html/Wobble/images/wobblesimage8.jpg]# of Bacteria

	1
	4

	2
	16

	3
	40

	4
	80

	5
	100

	6
	200





1. What is the independent variable? 							
2. What is the dependent variable? 							
3. What is an appropriate title? 											

C.  Graph the following information in a BAR graph. Label and number the x and y-axis appropriately.
						
	# of Hours of Study
	[image: http://btc.montana.edu/CERES/html/Wobble/images/wobblesimage8.jpg]Grade

	0
	20

	2
	60

	4
	70

	6
	80

	8
	90

	10
	100



1. What is the independent variable? 							
2. What is the dependent variable? 							
3. What is an appropriate title? 											

D.  Graph the following information in a LINE graph. Label and number the x and y-axis appropriately.
					
	Temperature
	[image: http://btc.montana.edu/CERES/html/Wobble/images/wobblesimage8.jpg]Enzyme Activity

	0
	0

	20
	10

	30
	15

	40
	20

	50
	8

	60
	5

	70
	0




1. What is the independent variable? 							
2. What is the dependent variable? 							
3. What is an appropriate title? 											





Experiment: Solubility of aspirin
Background information:
Solutions consist of a solute and a solvent. The solute is usually a solid that dissolves in the solvent. Salts are common solutes and water is by far the most common solvent. Some substances are insoluble in water, but many more substances are soluble in water to some degree. The solubility of a substance in water depends on several factors. One of the most important factors is temperature. 
The effect of heat on the solubility of aspirin will impact on the effectiveness of the aspirin. The faster the aspirin is dissolved in water, the quicker it can be ingested by the consumer. This experiment will investigate which temperature of water will dissolve aspirin the fastest. This information could potentially be used by companies as well as consumers.

Aim:____________________________________________________________________________________________________________________________________________________________________________________

Hypothesis:
________________________________________________________________________________________________________________________________________________________________________________________

Materials:
· 
9

kettle, ice. tap water, thermometer, 4 aspirin tablets, stop watch, measuring cylinder, beaker

Method:
1. Set-up equipment.
2. Mix water of different temperatures in a separate beaker to obtain water with a temperature of 10°C.
3. Using a measuring cylinder, measure 100ml of water at 10°C and pour it into another beaker. 
4. Add one (1) aspirin tablet to the beaker of water (10°C) and time how long it takes for the tablet to dissolve. DO NOT stir the tablet/water mixture.
5. Record your results.
6. Repeat the procedure using water temperatures of 20°C, 30°C, and 40°C.

Results:
	Temperature of water
	Time taken to dissolve

	10°C
	

	20°C
	

	30°C
	

	40°C
	



Discussion:
Which variables have we kept the same? _____________________________________________________________________________________

Which variables have we changed? _____________________________________________________________________________________

Which variables have we recorded? _____________________________________________________________________________________

What could we do to improve the reliability of our results? _____________________________________________________________________________________


Conclusion:
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________






Exercise: Experimental design practice
Read the following features of an experiment designed to test the effects of air on rusting and then answer the questions.
• Three identical iron nails were placed in three test tubes.
• Test tube 1 contained boiled water (boiling the water removes some of the air)
• Test tube 2 had boiled water and a layer of oil.
• Test tube 3 had oil only.
• The liquid in all three test tubes was equal. After a week the result were recorded.

[image: ]
1. What is the independent variable in this experiment?_________________________________
2. What is the dependent variable? ___________________________________________________
3. What variables are held constant? ____________________________________________________________________________________
4. What is the control?_________________________________________________________________
5. Write a hypothesis for this experiment. ________________________________________________________________________________________________________________________________________________________________________
[image: ]
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………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
Does dropping height effect bouncing height?			
Aim: _____________________________________________________________________
Hypothesis: _______________________________________________________________
Materials: ________________________________________________________________
Method:
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Variables:
Independent:_____________________________________________________________
Dependent:______________________________________________________________
Controlled (at least 3):_____________________________________________________
Results:




Conclusion: ____________________________________________________________________________________________________________________________________________________
Which boils faster, fresh or salt water?
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
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