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Designing an Experiment       
Physics in the Universe Name Date: Pd:

1.    Experimental Design Components
   All experiments have certain components in common. The explanations below are intended to help you identify 

the different components present in most experiments.

Design Aspects

Independent Variable (IV):  the variable that is purposefully changed by the experimenter.  Has different 
“levels”.

Dependent Variable (DV):  the variable is being measured - and that responds to the I.V.  There are two 
possible types of DV; qualitative (ideas) and quantitative (numbers).

Title:  how you will identify your lab.  Written as “The effect of ____IV____ on ____DV____”
 

Hypothesis:  a prediction about the relationship between the variables that can be tested.  For our purposes, 
written as an “if”, “then”, “because” statement.

Control:  the IV level that is the standard for comparing experimental effects.

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

Constants:  all factors that remain the same throughout the experiment.

Consider an example:
After studying about recycling, members of John’s biology class investigated the effect of various recycled products on plant 

growth. John’s lab group compared the effect of different aged grass compost on bean plants. Because decomposition is 
necessary for release of nutrients, the group hypothesized that older grass compost would produce taller bean plants. Three flats 
of bean plants (5 plants/flat) were grown for 5 days. The plants were then fertilized as follows: (a) Flat A: 450 g of 3-month-old 
compost, (b) Flat B: 450 g of 6-month-old compost, and (c) Flat C: 0 g compost. The plants received the same amount of 
sunlight and water each day. At the end of 30 days the group recorded the height of the plants (cm), and plant health was 
described.

Sample Design Components
Title: The Effect of Different Aged Compost on Bean Plant Growth.

Hypothesis: If older compost is applied, then plant height will be taller because the plants receive more nutrient-rich compost

Independent Variable I.V: Age of Compost (months)

Levels of I.V.
(2 or more plus the control, which must be identified)

3 month
old 

compost

6 month
old 

compost

No
Compost
(control)

Number of trials you will conduct for each I.V. level 5 plants 5 plants 5 plants

Dependent Variable(s): 
Quantitative Measurements: Height of plants (cm)

Qualitative Measurements: Plant Health description

Constants: Amount of light, amount of water, amount of compost
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2. Data Tables
       In the last section we identified the components of a scientific experiment.  In this section, we will look at some 
standard methods for collecting and recording data.

Data Collection Guidelines

 Information collected during an experiment is called data. Always be careful, thorough, consistent and 
accurate when you are collecting data.

 Always complete as many repeated trials as is reasonably possible.

 Clearly identify the category of the independent variable.
Continuous – levels of the I.V. that are measurements based on a continuous metric or English scale
Discontinuous – levels of the I.V. that are distinct, discrete categories

 Clearly identify the category of data collected for the dependent variable.
Quantitative –data collected using measurements based on standard scale of metric or English units.
Qualitative –data that is classified into discrete categories.

Data Table Design

*Generally, experiments have two data tables – one for the quantitative DV and one for the qualitative DV.  They 
are constructed in the same fashion with the same IV, levels of IV, and trials.  

3)  Graphing in Google Sheets

Note: Graphing in google sheets is challenging.  Please follow the instructions below to insure an accurate graph 

Your Graph must have:
1. Independent Variable plotted on the x-axis and Dependent Variable on the y-axis.
2. A title in the form of “The effect of the Independent Variable on the Dependent Variable”

          Ex. “The effect of the mass of a star on the star’s luminosity”
3. The x-axis and y-axis labeled with the measurement and the unit. 

          Ex. star’s mass (kg)

How to make a Graph:
1. Create a new Google sheet and enter your data for your independent and dependent variable in the first 

two columns, with the first cells in each, the labels.  
2. Select the cells that contain your numeric values and then go to Format and 

change Number from Automatic to Number 
3. Select all your cells and Insert your Chart
4. For the remaining steps you will use the Chart Editor on the right:
5. check Use Column A as labels
6. If your x-values are numbers,

a. Go to DATA and under Chart Type select Line or Scatter Plot 
b. Go to CUSTOMIZE and select Horizontal Axis and uncheck Treat labels as text.

7. Under CUSTOMIZE select Chart & Axis Title – under this find the Type dropdown menu and change it 
to horizontal axis to add an axis label here.  Then do the same for vertical axis. Do the same for Chart 
Title, to title your graph. 

Other things that will improve your graph
8. Under CUSTOMIZE select Series and check Data Labels
9. Under CUSTOMIZE, Horizontal Axis, Number Format select None. Do the same for your Vertical Axis
10. To remove unwanted legends → go under CUSTOMIZE, Legend select None


