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PROPER USE OF LAB EQUIPMENT 

and DATA ANALYSIS SKILLS

Introduction:  A good scientist must be able to use scientific tools to make accurate observations.  While studying science in this class, you will be required to use many pieces of lab equipment to help you collect data and to make observations.  It is essential that you are able to use each piece of equipment accurately and safely.  You must also have the skills to record and analyze the data that you collect while using these pieces of equipment.  The best way to become familiar with the tools used by scientists is to handle them yourself.  In this lab, you will learn to use basic pieces of lab equipment and the methods of data recording and analysis.  All lab safety rules should be followed during the lab. 
Purpose:  

1. To learn to use the following pieces of equipment safely and accurately:  thermometer, meter stick/ruler, triple beam balance, and a graduated cylinder.
2. To utilize proper safety techniques, equipment and rules while reviewing experimental procedures.
3. To learn to organize data in a data table.
4. To learn to graphically represent data in a bar graph and line graph.
Part I:  The Thermometer Read the following directions for using and reading a thermometer.

1. 
Place the bulb end of the thermometer into the object with an unknown temperature.

2. 
Wait several minutes for the thermometer to adjust to the temperature of the object.

3. 
Without removing the thermometer from the object, note the number nearest the top of the column of liquid in the thermometer.

Answer the following questions on the worksheet provided.
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1. What are the temperatures shown by these thermometers?

At this station you will notice two beakers that are labeled “A” and “B”.  Use your thermometer correctly to complete the following:

2. 
What is the temp of beaker A?  Beaker B?

3. 
Why must you read the temperature without removing the thermometer from the solution?
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Part II:  The Graduated Cylinder
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Read the following directions for using and reading a graduated cylinder:

1.
Place the cylinder on a flat surface.

2. 
Look at the cylinder from the side at eye level.   The top of the liquid should be at eye level.   The view of the surface of the liquid will be curved.  This curved surface is called the “meniscus”.  

3.  Read the graduated cylinder at the bottom of the meniscus.

Answer the following on your notebook paper or on the worksheet provided.

1. How much liquid is contained in each of the following graduated cylinders?


a)




  b)




    c)
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At this station you will notice three graduated cylinders that are labeled “A”,  “B” and “C”.  Use your graduated cylinder correctly to complete the following:

2. 
Measure the amount of solution in each of the three graduated cylinders.  A?  B?  C?

3. 
What is the largest volume of liquid each graduated cylinder can measure? A?  B?  C?
4.
What is the smallest volume of liquid each graduated cylinder can measure? A?  B?  C?
Part III:  The Triple-Beam Balance    
Balances are sensitive equipment and must be handled with care. Read the following rules for the proper use of a balance. Never place a powder or liquid directly on the pan.  Powders should be placed on weighing paper and liquids should be in a container. Place all objects on the pan gently.

Read the following directions for using and reading a balance.

1. 
Move all of the riders as far as they will go to the left.  The pointer should now be in line with the zero marking.  

2. 
Place an object on the pan.  The pointer will swing up.  Move the riders, starting with the back beam, until the pointer returns to the zero mark.

3. 
Total the masses indicated by each rider to find the mass of the object.

4. 
Move the riders to the left again and remove the object.
Answer the following questions on the worksheet provided.

1. What are the masses of the objects indicated by these balances?
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2. 
Use the balance on your table to determine the mass of these objects:  a rock, a dice, a block
3. 
What place value is represented by each of the three beams? 
4.
What is the largest mass that this balance can measure?

5.
What is the smallest mass that this balance can measure?

Part IV:  The Metric Ruler

All of our measurements will be made using the metric system.  The meter stick on your table is (obviously) one meter long.  Study your meter stick to observe the following:  (1) a meter consists of a 100 centimeters, and (2) a meter consists of 1000 millimeters.  The ruler has an inches side and a centimeter side. Make sure you are using the centimeters side. Notice that you will find a note card and a sheet of white, computer paper at this station. 
Answer the following on the worksheet provided.

1. How long is the ruler in cm?

    2. 
How long is one centimeter in inches?

    3. 
What is the length of the note card in centimeters and millimeters?

    4. 
What is the width of the computer paper in centimeters and millimeters?

    5. 
What is the width of the lab table in meters, centimeters and millimeters?

Part V: Lab Safety Procedures

1. Smell both solutions using the wafting method. Can you identify them?

Solution A: _____________________  
Solution B: _______________________

2. Measure 20 mL of solution A into one graduated cylinder. Slowly pour the 20 mL of solution A into the empty beaker.

3. Use the pipette to get solution B. Slowly add solution B into the beaker with solution A.

4. Describe what happens when the two solutions mix: _________________________________________ ____________________________________________________________________________________

5. Dispose of the solution you created in the classroom contamination container.

6. Rinse the mixing beaker and the graduated cylinder and leave it on the drying rack.

7. Wipe down your table.

Analysis and Conclusion:

1. Why should you wear safety goggles?

2. Why do we use contamination containers?

3. Write the safety rules from your contract that we used today.
Part VI:  Tabling, Graphing and Analyzing Data
A.  Making a Table

Any time data is collected in an experiment, it is most often presented in a table.  The data table must have a title, rows, columns, and heads.    The title should be placed at the top and tells the observer what information is contained in the table.  At the top of each column should be a “head” that tells you what information is in the column.

Read the paragraph below.  Use the information to complete a table.

An experiment was conducted to measure the amount of oxygen consumed during cellular respiration by germinating seeds at two different temperatures.  Measurements were taken every two minutes for 10 minutes.  The first set of seeds was kept in a cold environment in which the temperature was maintained at 10(C.  The measurements (showing cumulative oxygen consumption) obtained at 2-minute intervals were:  1 mL, 1.8 mL, 2.7 mL, 3.6 mL, and 4.5 mL.  The second set of seeds was kept in a warm environment in which the temperature was maintained at 24(C.  The measurements (showing cumulative oxygen consumption) obtained at 2-minute intervals were:  2 mL, 3.1 mL, 4.3 mL, 5.6 mL, and 6.5 mL.

B.  Making a Line Graph

Line graphs show data plotted as points that are connected by a line.  Line graphs are often used to show change over time and can be used to compare two or more sets of data.

Before a line graph can be constructed, you must identify the two variables that will serve as x and y coordinates on the graph.  These are called the “independent variable” and the “dependent variable”.  

The independent variable is the one being manipulated or changed during the experiment.  It is always placed on the x-axis or horizontal axis.  The dependent variable is the observed result of the independent variable being changed.  The dependent variable is always placed on the y-axis or vertical axis.  An easy way to remember this is to ask yourself the questions, “What did I know before I did the experiment?” (independent variable) and “What did I learn by doing the experiment?” (dependent variable)

Using a piece of graph paper, or the student worksheet if one was provided by your teacher, graph the information that you placed in your newly constructed data table in Part A.  Remember:  Since you were comparing seeds at two different temperatures, there should be two different lines plotted on your graph.

Be sure to:  (1) Label each axis appropriately, (2) Scale each axis appropriately, (3) Title your graph, 

(4) Label each of the two lines on your graph.

C.
Making a Bar Graph


Bar graphs are useful for showing comparisons of data collected by counting.  A bar graph has two axes, a horizontal axis and a vertical axis.   Generally the horizontal axis is labeled and the vertical axis is divided.  The data are not related so the bars do not touch.

Using a piece of graph paper, or the student worksheet if one was provided by your teacher, make a bar graph of the following information:  
Students were surveyed to determine what part of the school day was their favorite.  Students could choose only one of the following categories as their favorite part of the school day:


Part of the School Day
# of Students 



Math Class


15



Science Class


25



English Class


  8



History Class


10



Gym



46



Lunchtime


73

Volume of Irregular Objects Activity



Purpose:  To practice using a graduated cylinder, to learn how to find the volume of irregular objects using the “displacement method”

Materials:  graduated cylinder, beaker with water, assorted objects

Procedure:

1. Each lab group will have a beaker of colored water.

2. Place some of the colored water into the graduated cylinder.  Use a nice, round number, such as 30 mL, 40 mL, etc.

3. Carefully read the meniscus (curve of the water) and record the volume to the nearest mL in the data table.

4. Place one object into the graduated cylinder and record the volume (mL) the water rises due to displacement.

5. Subtract the Final Volume from the Initial Volume and you will have the volume of the object.

6. Pour the water back into the beaker and retrieve the object.

7. Repeat the above procedure with the other objects.

Data Table:

	
	Object 1= Rock
	Object 2= Screw
	Object 3= Magnet

	Initial (starting) Volume (mL)
	
	
	

	Final Volume (mL)
	
	
	

	Volume of Object in mL
	
	
	


Analysis:

1.  What is a meniscus?

2.  Why is it important to keep the graduated cylinder on a flat work surface when you are reading it?

3.  How does water displacement work when finding the volume of an irregular object?

Measurement and Data Lab
(Don’t forget units!!!) 


Name:___________________________
Part I:  The Celsius Thermometer

1. What are the temperatures shown by these thermometers?

1. ___________ 2. ___________ 3.  ____________ 4.____________ 5. ____________ 6. _____________
2. 
Temperature of beaker A? ______________
Temperature of beaker B? ______________

3. 
Why must you read the temperature without removing the thermometer from the solution?

Part II:  The Graduated Cylinder

1. How much liquid is contained in each of the following graduated cylinders?  a) _________  b) ________  c) _________

2. What is the amount of solution in:   A?  __________   B?  __________     C?  __________
3. 
What is the largest volume of liquid each graduated cylinder can measure?  A?________   B?________   C?________

4.
What is the smallest volume of liquid each graduated cylinder can measure? A?________  B?________  C?  _______

Part III:  The Triple-Beam Balance

1.   What are the masses of the objects indicated by these balances?   a) _____________
b) _____________

2. 
Use the balance on your table to determine the mass of these objects:  Rock:________ Die:________ Block:_______

3. 
What place value is represented by each of the three beams? __________, ______________, __________
4.
What is the largest mass that this balance can measure? ___________________  Smallest? _____________
Part IV:  The Metric Ruler

1. 
How long is the ruler in centimeters? ____________
         2.  How long is one inch in centimeters? ____________

3. 
What is the length of the note card in:    centimeters __________
millimeters __________

4. 
What is the width of the computer paper in:   centimeters __________
millimeters __________

5. 
What is the width of the lab table in:   meters ________  centimeters __________
millimeters __________
Volume of Irregular Objects Activity




	
	Object 1=Rock
	Object 2= Screw
	Object 3= Magnet

	Initial (starting) Volume (mL)
	
	
	

	Final Volume (mL)
	
	
	

	Volume of Object in mL
	
	
	


4. What is a meniscus?

5.  Why is it important to keep the graduated cylinder on a flat work surface when you are reading it?

6.  How does water displacement work when finding the volume of an irregular object?
Part V: Lab Safety Procedures  

Solution A: ___________________       Solution B: ___________________  

Describe what happens when the two solutions mix: _______________________________________________________ 

Part V: Lab Safety Procedures Cont. 

Why should you wear safety goggles? ___________________________________________________________________
Why do we use contamination containers? _______________________________________________________________
Write the safety rules from your contract that we used today. _______________________________________________ ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
A.  Making a Table – Make a table of the information in the space below.

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


B.  Making a Line Graph – Make a line graph of the information on the grid to the left. 
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


C.  Making a Bar Graph – Make a bar graph of the information on the grid to the right. 
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