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3.  A sample lab report

Use this sample lab report as a guide for writing your own lab reports. Keep in mind that you are telling a story
about something you did. Write clearly so that others can easily understand what you accomplished.
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Skill Builder Graphing Skills

1. The parts of a graph

A graph is a picture of information. The labels on a graph provide important information. The diagram below
shows the labels you should put on a graph and how these labels should look.

When you are plotting your data on a graph, be sure to use all of the available space. Avoid plotting all your data
in one corner of the graph. 

This skill sheet will help you master graphing skills. There are three main kinds of graphs: line graphs, bar
graphs, and pie graphs. On this skill sheet, we will focus on line graphs. Line graphs represent data as a series
of points. A line is drawn through the points to show the pattern made by the points.
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2. Data sets

Tables 1 and 2 below each contain a data set. A data set is organized into pairs of values. For every value in the
“x” column, there is a value in the “y” column. Each pair of values can be represented by writing (x, y).

A pair of values (x,y) represents a certain location or point on a graph. The x and y values are the coordinates of
the point. A graph of a data set represents a “picture” of the points.

Fill in the third column of each data set by writing the pairs of x and y values. The first row in each data table has
been done for you.

Table 1:  A car wash is being held to raise money for a school trip. The data set shows the relationship between
the amount of money in the cash box and the number of hours spent washing cars. Why is $20 in the cash box at
the beginning of the car wash?

Table 2: If you could measure how much water gets splashed out of a swimming pool as the number of people in
the pool increases, the data might look like the following:   

Table 1: Money in cash box vs. number of hours washing cars
Number of hours washing cars 

(hours)
x

Amount of money in box     
($)
y

Coordinates
(x,y)

0 20 (0,20)

1 35

2 50

3 65

4 80

5 95

Table 2: Number of people in a swimming pool vs. amount of water splashed 
out of the pool

Number of people              
in a swimming pool

x

Amount of water 
splashed out of the pool

(gallons)
y

Coordinates
(x,y)

0 0 (0,0)

1 1

2 4

3 9

4 16

5 25

6 36
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3. Making graphs from data sets

Now make a graph of each data set. Use the data in Table 1 to make graph 1, and the data in Table 2 to make
graph 2. The labels for graph 1 have been added for you. You will need to add labels, including the title of the
graph, to graph 2.

Steps for making a graph:

• Label the graph with the titles from the headers of the data tables. The y-value header comes first in the title.

• Label the horizontal axis (the x-axis) with the label from the header for the “x” column. Label the vertical 
axis (the y-axis) with the label from the header for the “y” column.

• Decide what value each box on each axis will represent. Base your decision on the range of numbers for the 
x-values and the y-values. When the data is plotted on graph 1 and graph 2, the data points should spread out 
over the entire graph rather than cluster in a corner of the graph. Example: The range of numbers for the x- 
values for graph 1 is 0 to 5. There are 12 boxes on the x-axis of graph 1. To spread out the points along this 
axis, each box represents 0.5 or every two boxes represent 1.

• Plot the coordinates (the pairs of x- and y-values). Each coordinate represents a point.

• Draw a line through the points to represent the pattern (or trend) that you see. Do not connect the points 
“dot-to-dot.” Look at these examples:
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4. Interpreting graphs

1. Write a short description of each graph. Describe the shape of each graph as if you were explaining them to 
someone who had not seen them. How are graph 1 and graph 2 alike? How are they different?   

2. Write one conclusion you based on the data in graph 1. For example, what can you conclude about the 
relationship between the number of hours spent washing cars and the amount of money in the cash box?

3. Write one conclusion based on the data in graph 2. For example, what do you conclude about the 
relationship between the number of people in a swimming pool and the amount of water splashed out of the 
pool?

5. Challenge questions

1. If you were looking at a graph with the title “Distance walked vs. time,” would the graph look more like 
graph 1 or graph 2?

2. If you were looking at a graph with the title “Number of bacteria in a Petri dish vs. time,” would the graph 
look more like graph 1 or graph 2? To answer this question, think about how populations of organisms 
increase in number.
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Skill Builder Safety Skills
 

1. Safety icons

Throughout the CPO Science Investigations, safety icons and words and phrases like “caution” and “safety tip”
are used to highlight important safety information. Read the description of each icon carefully and look out for
them when reading the Student Text and the Investigations.

2. Safety guidelines

Read these safety guidelines before each Investigation. 

1. Always prepare for each Investigation.
 a. Read the Investigation sheets carefully.
 b. Take special note of safety instructions.

2. iPay close attention to your teacher’s instructions before, during, and after the Investigation. Take notes to 
help you remember what your teacher has said. Special safety instructions from your teacher will include 
information about:

 a. Working with hot items or solutions.
 b. Working with electrical components.
 c. How to use your equipment and supplies.
 d. How to dispose of chemicals and trash. 

3. estIf the Investigation requires protective devices or clothing (a lab apron, goggles, gloves), gather 
these at the beginning of the Investigation.

4. Emphasize teamwork. Help each other. Watch out for one another’s safety.
5. dAlways clean up after an Investigation. Your teacher will give you special instructions for disposing of 

your materials.

Science equipment and supplies are fun to use. However, this equipment and carrying out procedures in an
Investigation always require safety. Here you will learn how to be safe in a science lab. When you use safe
practices, you create an environment in which everyone can be safe.

i Use extreme caution: Follow all instructions carefully to avoid injury to yourself or others.

n
Electrical hazard: Follow all instructions carefully while using electrical components to avoid injury to 
yourself or others.

s Wear safety goggles: Requires you to protect your eyes from injury. 

e Wear a lab apron: Requires you to protect your clothing and skin. 

t Wear gloves: Requires you to protect your hands from injury due to heat or chemicals.

d
Cleanup: Includes cleaning and putting away reusable equipment and supplies, and disposing of 
leftover materials.
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3. Special instructions about safety topics

1. tThermal hazards.
 a. Always carry or hold hot items with a hot pad. Never use your bare hands. 
 b. Move carefully when you are near hot items or solutions. Sudden movements could cause you to burn 

yourself by touching or spilling something hot.
 c. Inform others if they are near hot items or liquids.

2. iElectrical hazards.
 a. Always keep electrical components away from water.
 b. Avoid creating a short circuit with electrical components. Short circuits could cause the components to 

heat up or spark.
 c. Remove metal accessories (watches and jewelry) when working with electrical components.

3. Chemical hazards.
 a. stUse goggles and gloves when working with chemicals whether you are inside the lab or outside 

doing a field experiment.
 b. When making an acidic or basic solution, be sure to pour the acid or base into water so that it is safely 

diluted. NEVER pour water into an acid or base.
4. dDisposal of materials and supplies.

 a. Generally, liquid household chemicals can be poured into a sink. Completely wash the chemical down the 
drain with plenty of water.

 b. Generally, solid household chemicals can be placed in a trash can.
 c. Any liquids or solids that should not be poured down the sink or placed in the trash have special disposal 

instructions. Follow your teacher’s instructions. Special disposal instructions can be found on the 
Materials Safety Data Sheet for a chemical.

 d. If an item breaks, do not use your bare hands to pick up the pieces. Use a dustpan and a brush to clean up. 
“Sharps” trash (trash that has pieces of glass) should be well labeled. The best way to throw away broken 
glass is to seal it in a labeled cardboard box.

5. What to do in case of danger or an emergency:
 a. If you are concerned about your safety or the safety of others, talk to your teacher immediately. Talk to 

your teacher immediately when:

* You smell chemical or gas fumes. This might indicate a chemical or gas leak.
* You smell something burning.
* You injure yourself or see someone else who is injured.
* You are having trouble using your equipment.
* You do not understand the instructions for the Investigation. 

 b. Listen carefully to your teacher’s instructions.
 c. Carefully follow your teacher’s instructions.
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4. Safety quiz

1. Draw a diagram of your science lab in the space below. Include in your diagram the following items. Include 
notes that explain how to use these important safety items.

2. How many fire extinguishers are in your science lab?

3. List the steps that your teacher and your class would take to safely exit the science lab and the building in 
case of a fire or other emergency.

4. Before beginning certain Investigations, why should you first put on protective goggles and clothing?

• Exit/entrance ways • Eye wash and shower • Location of special safety 
instructions

• Fire extinguisher(s) • Location of eye goggles and lab 
aprons

• Sink

• Fire blanket • First aid kit • Trash cans
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5. Why is teamwork important when you are working in a science lab?

6. Why should you always clean up after every Investigation?

7. For one Investigation, you need to combine 40 milliliters of a 1 percent acid solution and 160 milliliters of 
water to make 200 milliliters of a 0.2 percent acid solution. Which of the following procedures do you 
follow and why?

 a. You pour 160 mL of water into a beaker. Then you carefully add 40 mL of the 1% acid solution to the 
water in the beaker.

 b. You pour 40 mL of the 1% acid solution into a beaker. Then you carefully add 160 mL of water to the 
acid in the beaker.

8. List at least three things you should you do if you sense danger or see an emergency in your classroom or 
lab?      
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9. Five lab situations are described below. What would you do in each situation? Explain how you would be 
careful and safe in each situation.

 a. You accidentally knock over a beaker and it breaks on the floor.

 b. You accidentally spill a large amount of water on the floor. 

 c. You suddenly you begin to smell a “chemical” odor that gives you a headache.

 d. You hear the fire alarm while you are working in the lab. You are wearing your goggles and lab apron.

 e. While your lab partner has her lab goggles off, she gets some liquid from the experiment in her eye.  

 f. A fire starts in the lab.

Safety in the science lab is the responsibility of everyone! Help create a safe environment in your science
lab by following the safety guidelines from your teacher as well as the guidelines discussed in this
document.
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5. Safety contract

Keep this contract in your notebook at all times. 

By signing it, you agree to follow all the steps necessary to be safe in your science class and lab.

I, ____________________,   (Your name)

Have read the safety guidelines on this Safety Skill Sheet.

Understand the safety information presented.

Will ask questions when I do not understand safety instructions.

Pledge to follow all of the safety guidelines that are presented on the Safety Skill Sheet at all times.

Pledge to follow all of the safety guidelines that are presented on Investigation sheets for every
Investigation. 

Will always follow the safety instructions that my teacher provides. 

Additionally, I pledge to be careful about my own safety and to help others be safe. I understand that I am
responsible for helping to create a safe environment in the classroom and lab. 

Signed and dated, 

______________________________
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Skill Builder Significant Digits
 

1. What are significant digits?

Significant digits are the meaningful digits in a number. Scientists have agreed upon a number of rules to
determine which numbers in a measurement are significant. The rules are:

1. Non-zero digits in a measurement are always significant. This means that the distance measured by the 
car odometer, 7.2 miles, has two significant digits.

2. Zeros between two significant digits in a measurement are significant. This means that the measurement 
of kilometers per mile, 1.609 kilometers, has four significant digits.

3. All final zeros to the right of a decimal point in a measurement are significant. This means that the 
measurement 1.000 miles has four significant digits.

4. If there is no decimal point, final zeros in a measurement are NOT significant. This means that the 
number 10 in the phrase “10-kilometer run” has one significant digit.

5. In a measurement, zeros that exist only to put the decimal point in the right place are NOT significant. 
This means that the number 0.0008 in the phrase “0.0008 kilometer” has one significant digit.

6. A number that is found by counting rather than measuring is said to have an infinite number of 
significant digits. For example, the race officials count 386 runners at the starting line. The number 386, in 
this case, has an infinite number of significant digits.

Francisco is training for a 10-kilometer run. Each morning, he runs a loop around his neighborhood. To find
out exactly how far he’s running, he asks his older sister to drive the loop in her car. Using the car’s trip
odometer, they find that the route is 7.2 miles long.

To find the distance in kilometers, Francisco looks in the reference
section of his science text and finds that 1.000 mile = 1.609
kilometers. He multiplies 7.2 miles by 1.609 km/mile. The answer,
according to his calculator, is 11.5848 kilometers. 

Francisco wonders what all those numbers after the decimal point
really mean. Can a car odometer measure distances as small as
0.0008 kilometer? That’s less than one meter! 

This skill sheet will help you answer Francisco’s question. It will
also help you figure out which digits in your own calculations are
significant. 
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2. Practice finding the number of significant digits

3. Using significant digits when doing calculations

Taking measurements and recording data are often a part of science classes. When you use the data in
calculations, keep in mind that the answer cannot be more precise than the least precise measurement.

For example, say you are using a ruler to measure the length of each side of a
rectangle.The ruler is marked in tenths of a centimeter. This means that you can
estimate the distance between two 0.1-centimeter marks and make
measurements that are to two places after the decimal. For example, you
measure the two short sides of the triangle and find that they each have a length
of 12.25 centimeters. The long sides each have a length of 20.75 centimeters.

The distance around the rectangle is 12.25 centimeters + 20.75 centimeters +
12.25 centimeters + 20.75 centimeters, or 66.00 centimeters. The two zeros to the right of the decimal point show
that you measured with a precision of 0.01 centimeter.

The area of the rectangle is found by multiplying the length of the short side by the length of the long side. 

The answer you get from your calculator has seven significant digits. This incorrectly implies that your ruler can
measure to ten-thousandths of a centimeter. Your ruler cannot measure distances that small!

 Table 1: Number of significant digits
Value  How many significant digits does this value have?

36.33 minutes

100 miles

120.2 milliliters

0.0074 kilometers

0.010 kilograms

42 students

12.25 cm 20.75 cm× 254.1875 cm2=
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Follow these steps for determining the right answer for your calculation:

• When multiplying or dividing measurements, find the measurement in the calculation with the least number 
of significant digits. After doing your calculation, round the answer to that number of significant digits.
In the example, each measurement has 4 significant digits. Therefore, the answer should be rounded to four 
significant digits. The answer should be reported as 254.2 centimeters2.

• When you are finding the average of several measurements, remember that numbers found by counting have 
an infinite number of significant digits.
For example, a student measures the distance between two magnets when their attractive force is first felt. 
He repeats the experiment three times. His results are: 23.25 centimeters, 23.30 centimeters, 23.20 
centimeters.
To find the average distance, he adds the three measurements and divides the sum by three. “Three” is the 
number of times the experiment is repeated.

In this equation, the number 3 is found by counting the number of times the experiment is repeated, not by 
measuring something. Therefore, it is said to have an infinite number of significant digits. That is why the 
answer has four significant digits, not just one.

4. Practice doing calculations with significant digits

Have you ever participated in a road race? The following problems are all related to a road race event. Can you
come up with some other problems that you might have to solve if you were running in or volunteering for a road
race?

1. The banner over the finish line of a race is 4.00 meters long and 0.75 meters high. What is the area of the 
banner?

2. Heidi stops at three water stations during the race. She drinks 0.25 liters of water at the first stop, 0.3 liters at 
the second stop, and 0.37 liters at the third stop. How much water does she consume throughout the race?

 
 
 

 
 
 

23.25 cm + 23.30 cm + 23.20 cm
3

------------------------------------------------------------------------------- 23.25 cm=
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3. The race has been held annually for ten years. The high temperatures for the race dates (in degrees Celsius) 
are listed in the table below. What is the average temperature for the day of the race based on the 
temperatures for the past 10 years? Write your answer in the bottom row in the table.

4. Challenge! Ji-Sun has participated in the race for the past four years. His times, reported in 
minutes:seconds, were 40:30, 43:40, 39:06, and 38:52. What is his average time to complete the race? Give 
your answer in minutes:seconds. 

5. Come up with one more problem that uses information that is related to a road race. Write your problem in 
the space below and come up with the answer. Be sure to write your answer with the correct number of 
significant digits.

 Table 2: Annual race-day temperatures
Year of race Race-day temperature (°C)

1 27.2
2 18.3
3 28.9
4 22.2
5 20.6
6 25.5
7 21.1
8 23.9
9 26.7
10 27.8
Average temperature
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Skill Builder Student Evaluation Sheet
 

1. Investigation information

1. What were the number and title of this Investigation?

2. What was the key question?

2. How did it go?

1. Did you follow the safety guidelines that were given by your teacher and listed on the Investigation sheet?

2. Did you follow the Investigations procedures?

3. Did you care for the materials in the Investigation? Did anything break? Explain.

4. Did you clean up your work area after the Investigation was completed?

5. Did you demonstrate your skills in making accurate measurements, data collection, and graphing? Explain 
and give examples.

6. Did your group work well together? Give examples.

Evaluate your experience and progress during the Investigation using this sheet.
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3. What did you learn?

1. In the space below, write a short paragraph that answers the key question of the Investigation. You may also 
use diagrams to help you answer the question.

2. Did you ask any questions during the Investigation? What did you ask? Was your question answered?

3. List three things you learned from performing this Investigation.

4. Your comments




