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 Purpose and Key Questions 

Once you are familiar with the concept of asking scientific questions, there are many 
experiments that are possible. Investigations can be used to develop a scientific 
model; to decide which product does a specific task better; to improve the design of 
engineered solutions; and to help select medical treatments. 

 
As we have seen, sometimes careful interpretation of the study requires 
sophisticated statistical analysis, and sometimes experiments can be inconclusive. 
In the social sciences, and when we try to use data to inform policy, the situation 
and therefore the interpretation of the data can be complex. But in many other cases, 
a carefully designed study can produce a straightforward, reproducible result.  

 
In this activity, we will practice the process of carrying out an investigation. First, 
you will answer one of two simple questions that we provide. Then you will begin 
to plan your own question to answer. You’ll answer it during the final PCI lab 
activity. 

 
 

 

Can you plan and carry out an investigation to 
answer a scientific question? 

 
Part 1. Design and carry out a simple experiment to answer a question  
 
The Scientific Question 

For this part, each group will choose one of two questions that can be answered in a 
relatively short period of time. Half of the groups will do one question; the other half 
will do the other. The questions are: 

 
For a rubber bouncy ball, how does bounce height depend the number of cardboard pads 
it hits? 
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For a stack of basket coffee filters, does drop time depend on the number of filters 
in the stack? 

 
With the approval of your instructor, select one of these questions. Write the 
question that you have chosen here:  
 
 
 
 

  Predict as specifically as possible, in a sentence or two, what you think the 
answer to the question will be.   

 
 
 
 
 
 
You will have to create a plan about how to answer this question using a fair 
test. To guide your thinking, fill in the answers to each of the following 
questions.  
 

  What would serve as evidence to answer your scientific question? 
 
 
 
 
 
 
 

  Identify the independent and dependent variables for your scientific 
question.  
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  What variables will you need to control? List as many as you can. 
 
 
 
 

  What will you do to answer your question? 
 

•   What form(s) of data will you collect? 
 
 
 
 

•   What tools are necessary? 
 
 
 
 

•   How do you plan to record your data? 
 
 
 
 

•   How much data is needed (i.e., how many repeated trials and/or 
different values for the independent variable) to allow you to draw a 
conclusion? 

 
 

•   Use the space below (or additional paper) to design a data table. 
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_  When you are at this point, share your answers to the questions above with 
a group that is doing the other question. Look at their answers for the 
questions above for 5 minutes or more, and then make any suggestions 
that you have for making their experiment stronger. Would their 
experiment answer the question? Are there holes in their thinking? Are 
they planning to take more data than they need? List below at least three 
observations or suggestions about their plan. 

 
 
 
 
 
 

 
 

  When you get your paper back from the other team, talk over their 
observations and suggestions, and make any changes you think you may 
be necessary. Check in with the instructor to get your materials. Do the 
experiment, recording the data onto the data table you made.  

 
 
 
 
 
 
 

 Use the whiteboard to make a poster displaying the result for your 
experiment. 

 
 
 
 
 
 
_  When you are done collecting and interpreting the data, make a poster that 

tells the complete story from question to data to interpretation to answer. 
Share around the room. 
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Part 2. Investigating a scientific question of your own  
 
Your Scientific Question 

As the final part of your PCI lesson sequence, you’ll answer a question of your own. 
At this point, you should begin the process by identifying a few candidate questions 
that you might be able to answer. 
 
You have some freedom to choose the question that you wish to answer, but the 
constraints of the semester will make it better to choose simple questions. We are more 
concerned with the process of planning and carrying out investigations than we are 
with the results of the investigations themselves. Once you choose a question, your 
task will be to collect data that will provide an answer to the question. 
 
Question possibilities 

There are many options here. You can choose something that we saw in class that may 
have raised a question. For example:  
 

•   Does the number of times you rub a magnet on an unmagnetized nail affect the 
strength of the magnetization in the resulting magnetized nail? 

•   Does Newton’s Second Law hold for carts and tracks in our lab? 
•   Does the end of a magnet (e.g., head vs. tail) affect its magnetization? 

 
You could choose something that is inspired by the NGSS PCI standards, such as 
 

Elementary science examples 
 

•   Plan and conduct an investigation to compare the effects of different strengths 
or different directions of pushes and pulls on the motion of an object. 

•   Make observations to provide evidence that energy can be transferred from 
place to place by sound, light, heat, and electric currents. 
 

Middle school science examples 
 
•   Conduct an investigation and evaluate the experimental design to provide 

evidence that fields exist between objects exerting forces on each other, even 
though the objects are not in contact. 

•   Plan an investigation to provide evidence that the change in an object’s motion 
depends on the sum of the forces on the object and the mass of the object. 
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•   Conduct an investigation and evaluate the experimental design to provide 
evidence that fields exist between objects exerting forces on each other, even 
though the objects are not in contact. 
 

Secondary science examples 
 
•   Plan and conduct an investigation to provide evidence that the transfer of 

thermal energy when two components of different temperature are combined 
within a closed system results in a more uniform energy distribution among 
the components in the system. 

•   Plan and conduct an investigation to provide evidence that an electric current 
can produce a magnetic field and that a changing magnetic field can produce 
an electric current. 

  
You could also choose something else completely: 
 

•   How does the resistance of a wire depend on the length of the wire? 
•   How does the starting position of a ball on a ramp affect the speed of the ball 

at the bottom? 
•   How does the angle of a ramp affect the rate of change of the speed of the cart 

rolling down it? 
•   How does the number of wires in a coil affect the magnetic field produced? 
•   How does the shape of a flexible track affect the speed of a car at the bottom? 
•   How does the height of drop of a coffee filter affect its final velocity? 

 
While we are limited to doing relatively short experiments, don’t let that limit your 
brainstorming. If, for example, you think it would be useful to measure the strength 
of the magnetic field for some question you want to answer, you can write that 
down—maybe we have a device that can measure the magnetic field at a certain 
location and return a numerical value! 
 
You could also use PhET simulations to extend the range of your experiments. They 
have many simulation environments available on their site, including Balancing Act, 
Forces and Motion, Gravity Force Lab, and Under Pressure: 
https://phet.colorado.edu/en/simulations/category/html 
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Summarizing Question 

S1: We have studied many topics over the course of the semester. During this process, 
there were many ways to ask an additional question. As a final activity, come up with 
a question (or two) about something that we could investigate in lab that you could 
investigate to extend your learning about our physics topics; to demonstrate your 
understanding of experimentation; or to learn something new about something else. 
 

a.   Choose one or two favorites from the lists above and the questions of your own 
design that could be workable as investigations. 
 
 
 
 
 
 
 
 
 

b.   Make a list of materials that you would like the instructor to have available for 
your experiment.  (Be careful not to leave out an important tool!) 
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