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Note: This handout only lists the questions in "Designing Your Own Lab Experiments."
For examples and to access associated links, you will have to view the on-line version of
this document.

Where do scientific experiments come from?

In some labs, you will be given a scientific problem to solve by designing your own
experiment. If that is the case, go on to PreLab Question #1 (below). But if you have been
asked to come up with your own scientific problem, you need to do some thinking before
beginning to answer the PreLab questions:

A scientific problem is something you don’t understand but you can do an experiment to
help you understand. Scientific problems are usually based on observation of scientific
phenomena. Here is some advice to help you identify a scientific problem you can
address by designing your own experiment.

1) Find a topic:

A topic is a relatively specific area of knowledge, or subject, you will be working in, such
as smoking and lung cancer, sexual selection in birds, gravity, Newton's Laws of Motion,
properties of water, etc... If you have been given a topic, you may need to narrow it, to
identify a more specific topic within the broader one. This can make it easier to work
with. If you are supposed to choose your own topic, do some brainstorming about things
you have learned about in your science course that was particularly interesting for you,
something you’d like to know more about. Write down some possible topics and choose
the one that seems most interesting to you.

2) Identify a problem within the topic:

The problem is something you’d like to know more about, a question you’d like to
answer. Questions can come from many different sources: from lectures or textbooks,
from an experiment you have done that raised other questions, from articles you’ve read
in scientific journals or even newspapers and magazines. To identify a scientific problem,
then, you can find sources that relate to your topic and look to see what problems are



raised in your search. Write down the problems that you find. Choose one that would be
interesting to solve and that is feasible for you to solve. Now you are ready to answer the
following PreLab questions:

Questions to answer before doing the lab:

1. What is the problem? Describe the problem in your own words. Be sure that your
description includes known factors (information about the problem given to you in the
lab in a problem statement, for example) and unknowns (what you need to find out in
order to solve the problem). Then restate the problem in the form of a question or
questions that will guide your research.

2. What do you know about the science of the problem that could help you answer your
research question? State the scientific concept that the lab is about (something like the
quantization of energy, photosynthesis, or momentum conservation). Write down
information you can find about the concept that might be useful in answering your
research question (check lab manual, textbook, class notes, handouts, etc.). Note any
citations of sources you use. Go to Citations and References for more help.



3. What is your hypothesis for the answer to your research question? Using what you
know about the problem and the scientific concept of the lab, state a hypothesis, your best
estimation of the answer to your research question. Then describe the reasoning that led
you to your hypothesis, using what you know about the scientific concept as a basis for
your reasoning.

4. What variables can you use to test your hypothesis? A well-designed experiment needs
to have variables. Look over your hypothesis, and identify the variables that you will be
testing during your experiment: what you can measure or observe (dependent variables)
and what you can manipulate in an experiment for the measurements or observations
(independent variables). List your variables. Then describe, in words or in a sketch, the
relationship among the variables as predicted by the hypothesis.

5. What experiment(s) could you use to test your hypothesis? Referring to the list of
variables, brainstorm some experiments you could do that would allow you to manipulate
variables so that you can make the measurements or observations necessary for testing
the hypothesis.Your experiment may require control and treatment groups Choose the
experiment most likely to yield the results you need to test your hypothesis. List the
materials and outline the methods you will use for your experiment. (Remember that you
have to work with the materials and lab instruments available to you.)






