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Designing an Experiment    REFERENCE SECTION           
Physics in the Universe  Name     Date:   Pd:  
You will have many opportunities in this class to create your own experiment.  This document is designed to help 
you identify the different components of your experiment, create data tables for your data and generate labeled 
graphs in Google Sheets.   
 
A. Experimental Design Components 
 

Title: The effect of the (independent variable-IV) on the (dependent variable-DV) 
 

Hypothesis:   A prediction about the relationship between the variables that you are testing.  Often 
written as an “if”, “then”, “because” statement. 
 

Independent 
Variable (IV):   

The variable that is purposefully changed by the experimenter. It will either be continuous 
(represented by a number) or discontinuous (non-numeric, discrete) 
 

Levels of IV: The different values of the Independent Variable you are going to test.  Identify the control 
which is the level that you will be comparing to.  Include units! 
 

Dependent 
Variables 
(DV):   

The variables being measured in how they respond to different levels of the IV.  There should 
be two or more DVs, at least one of each type: 
Quantitative - data collected using measurements based on metric units. 
Qualitative - data that is classified into discrete categories (nonnumeric) 
 

Trials:   The number of experimental repetitions, objects, or organisms tested at each level of the IV. 
 

Constants:   All factors that remain the same throughout the experiment.  Provide at least 3 per 
experiment 
 

  
Example: A student is trying to determine if the amount of sleep a person gets effects their reaction time. 

Title:   
 

The effect of the amount of sleep on students’ reaction times 

Hypothesis:   If a student gets 2 hours of sleep per night they will have a slower reaction time because their 
brain is not reading signals as quickly 
 

Independent 
Variable (IV):   

Hours of sleep a night.                             continuous Ö 

Levels of IV Levels of IV: 0, 2, 4, 6, 8     Units: hours 
Control: 8 hours 
 

Dependent 
Variable (DV):   
 

Quantitative: time it takes for student to push the button (in milliseconds) 
Qualitative: did they hit the button “squarely” 
 

Trials:   3 students will be tested at each Level of IV 
 

Constants:   Time of day, room temperature, distance to button, room  
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B.  Materials and Procedures 
 
1.  Create a bulleted list of all materials used 
2.  Create a numbered list of all procedures necessary to set up your experiment and to collect data 
 
C. Data Table Design  -  one for the quantitative DV and one for the qualitative DV  
 
Hours of Sleep vs. Reaction time   

Sleep 
(hours) 

Time (s) 
Trials 

Student 1      Student 2     Student 3 

Time 
(milliseconds) 

0   352 498 235 362 
2 258 349 230 279 
4 145 302 224 224 
6 130 247 129 169 
8 120 131 98 116 

 

Hours of Sleep vs. Squarely hit button  
Sleep 

(hours) 
Squarely hit button 

Trials 
Student 1      Student 2     Student 3 

Mode of Squarely hit 
button  

0 No  No No No 
2 No  No Yes No 
4 No Yes No No 
6 Yes Yes No Yes 
8 Yes Yes Yes Yes 

 
 
D. Graphing 
 
Your Graph must have: 

1. An Independent Variable plotted on the x-axis and a Dependent Variable on the y-axis. 
2. A title in the form of “Independent Variable vs. Dependent Variable” 

          Ex. “Mass of a Star vs. Star’s Luminosity” 
3. The x-axis and y-axis labeled with the measurement and the unit (metric!).  

          Ex. Mass of Star (kg) 
 
How to make a Graph in Google Sheets: 
Note: Graphing in Google Sheets can be tricky à  please follow the instructions below!  

1. Create a new Google sheet and enter your data for your independent variable and dependent 
variable in the first two columns (you can put the headings for the columns in the first row.) 

2. Make sure in your data you have not mixed numbers and letters (e.g. enter “8” not “8 hours”) 
3. Select all your cells and go to Insert and select Chart 
4. For the remaining steps you will use the Chart Editor to the right: 
5. Under SETUP, check Use Column A as labels 
6. If your x-values are continuous (i.e. column 1 contains numbers), 

a. Go to SETUP and under Chart type scroll down and select Scatter  
b. Go to CUSTOMIZE and select Horizontal axis and uncheck Treat labels as text. 

7. Under CUSTOMIZE select Chart & axis title 
a. the first dropdown menu should say Chart title under Title text name your graph “IV vs. 

DV”, then change the dropdown menu to Horizontal axis title to add/change an x-axis 
label,  then again for Vertical axis title (don’t forget units!) 

8. Under CUSTOMIZE select Series and check Data Labels 
9. If your data is linear, under CUSTOMIZE select Series and check Trendline, then scroll down to 

label and select Use Equation from the dropdown menu. 
 

     The 2 columns you graph 


