Performing a Controlled Experiment
A Controlled experiment is:

1) The process of testing your hypothesis.

2) Based on adesign that will clearly test.

3) Designed to include a control group and an experimental group.

4) Designed to involve numeroustrials and retrials to validate the results.

5) Designed to control all variables (outside influences) except the one you are testing.
Remember: The better your procedure s, the better your results will be!

The Scientific Method

A. ldentify Problem
Problem must be stated in question form.

B. Collect Information
Literature research is done from several sourcesin order to gain a broad understanding of the scope of
the subject. This helpsto form an ideafor possible solution to the given problem.

C. Form Hypothesis
A hypothesisis a proposed solution to the problem being considered. It is an educated guess as to the
solution of the given problem.

D. Test Hypothesis
The procedure used to test the hypothesisis called an experiment. It should include the following:

1) Statement of purpose: Why is done?

2) Procedure: How isit done and what materials are used?

3) Data: What happened when the procedure was followed? Clear and measurable records need to
be kept in atable format.

4) Results: Clear representation and interpretation of datain a graph format with explanation.

5) Conclusion: A statement as to whether the hypothesis was verified (tested and experimentation
could be to broaden the scope of the experiment or to explain inconclusive results.)

E. Communicate Findings
The finished science project, lab investigation, or scientific journal article.

16



How to Prepare a Data Table
A datatableis helpful because:

1) Itiswell organized.
2) It containsonly facts.
3) Thefacts can be found easily.

There are five main parts to a data table:

1) Thenumber if more than one table is used.

2) Thetitle on thetop of the table.

3) Thebox drawn around the table to properly focus attention.
4) The rows that run across the columns.

Give your student examples of the data tables. These may be found in science magazines and other sources that
report experimental data. There might be some in your textbooks. Or maybe they could construct data tables,
and tables and graphs in their math classes as part of their class work.

Tennis Ball Comparison

Bouncel |Bounce2 |Bounce3 |Bounce4 |Bounce5 | BalAvg. | Brand Avg
Wilson
Bal 1 47 cm 47 cm 49 cm 45 cm 49 cm 47.8cm 48.3cm
Bal 2 45 cm 49 cm 46 cm 50cm 45cm 47.0cm
Ball 3 49 cm 51cm 51cm 50cm 50 cm 50.2cm
Penn
Bal 1 47 cm 49 cm 49 cm 45 cm 49 cm 55.4cm 56.7 cm
Ball 2 59 cm 53cm 57cm 59 cm 55cm 56.6 cm
Bal 3 58 cm 56 cm 58 cm 58 cm 61cm 58.2
Spalding
Ball 1 53cm 54 cm 52 cm 55cm 56 cm 54.0cm 54.2 cm
Ball 2 53cm 52 cm 54 cm 55cm 54 cm 53.6cm
Ball 3 54 cm 56 cm 55cm 55cm 56 cm 55.2cm
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How to Prepare Results

The results of an experiment are usually communicated as a well-explained graph. A graph is the picture of
experimental data. It isthe clear representation of experimental data. Most graphs show the relationship
between two or more things.

1. Thekinds of graphs:
a. Theline graph which shows a change over time or events.
b. The bar graph which compares things or events.

2. All graphs should include:

a. Graph paper with grids equally spaced.
b. Coordinates.
c. Evenly spaced consecutive labels at the bottom of the graph.
d. Anoverall label for the bottom side of the graph.
e. Anoveral explanation for the vertical side of the graph.
f. Theincrements of the vertical coordinate.
g. Unitsof increments
h. A title.
Please find the above criteria on the example below.
Height in cm Tennis Balls— Average Brand Results
60
57
54
51
48
45
42
39
36
33
30
Test Dates Jan 12 Jan 19 Jan 26 Feb 2 Feb 9
Wilson
Penn
Spalding

Results clearly represent and interpret the data gained by the procedure. Results analyze data. The results
section of the project must not only state graphically what has happened but must include at least a paragraph of
explanation.

Remember: The best procedures yield the best data. The best data yields the best results.
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How to Prepare a Conclusion

A Scientific conclusion is a statement that either verifies or nullifies a given hypothesis and makes statements as
to what further experimentation can be done to broaden the scope of the problem being considered (see example
below.) Sometimes results are Inconclusive. In this case, discuss the procedures that must be changed and tried

again.

Example:

Instead of just: “Spalding tennis balls retain their bounce better than Wilson or Penn tennis balls.”
Add: “In further experimentation, more cans of the same brands of tennis balls would be tested over a

longer period of time. Also, variables such as the temperature at which the tennis balls were kept and
tested would be better controlled to obtain more accurate measurements.”
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Sample Bibliography

Here are a few of the most used bibliography citations. Book titles are to be in italic if typewritten
and underlined if handwritten. Notice that the author(s)’ name comes first. Then the title of the
book, next the city where it was published followed by the publisher's name and the date
published.

Book with one author:
Lewis, James. Measure, Pour & Mix Kitchen Science Tricks, New York: Meadow Brook Press,
1990.

Book with two authors:
Chisholm J., and M. Lynnington. Chemistry. Tulsa, Oklahoma: EDC, 1983.

Book with three authors:
Gardner, Robert, James Corric, and Vicki Cobb. Kitchen Chemistry. New York: Messner, 1988

Book with more than three authors:
Bobbaugh, Ruth and others. Science Fair Success, Hillside, NJ: Enslow, 1990

Book with no author listed:
, Science Around the House. New York: Messner, 1985

Encyclopedia with article author listed:
Wheat, Joe. “Cliff Dwellings.” Encyclopedia Britannica, 1964, Vol. V

Encyclopedia with unsigned article:
“Osmosis.” Encarta Encyclopedia, Microsoft, 200

Internet:
Oakley, John H. “The Achilles Painter.” The Perseus Project, 1998,
http://www.perseus.tufts.edu/Sccondary?Parinter Essays/Achilles toc.html
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Safety Concerns

It is required that the Rules of the International Science and Engineering Fair be followed!

Prohibitions

Anything potentially dangerous to the public is prohibited in the ACSI Science Fair display
including, but not limited to, the following:

1)
2)
3)
4)
5)
6)

7)
8)
9)
10)
11)
12)
13)
14)

15)

16)

No living organisms, including plants

No taxidermy specimens or parts

No preserved vertebrate or invertebrate animals

No human or animal food

No human/animal parts or body fluids (for example, blood, urine)

No plant materials (living, dead, or preserved) that are in their raw, unprocessed, or
non-manufactured state (exception: manufactured construction materials used in
building the project or display.

No laboratory/household chemicals, including water (exceptions: water that is integral
to an enclosed apparatus.)

No poisons, drugs, controlled substances, hazardous substances or devices ( for
example, firearms, weapons, ammunition, reloading devices)

No dry ice or other sublimating solids.

No sharp items (for example, syringes, needles, pipette, knives).

No flames or highly flammable materials

No batteries with open-top cells

No photographs or other visual presentations depicting vertebrate animals in surgical
techniques, dissections, necropsies, or other lab procedures.

No active Internet or email connections as part of displaying or operating the project
at the ACSI Science Fair.

No glass or glass objects unless deemed by the entrant’s adult sponsors and event
chair to be an integral and necessary part of the project (exception: glass that is an
integral part of a commercial product such as a computer screen).

No apparatus deemed unsafe by the entrant’s adult sponsors and the event chair (for
example, large vacuum tubes or dangerous ray-generating devices, empty tanks that
previously contained combustible liquids or gases, pressurized tanks.
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1)
2)

3)

4)

5)

6)
7)

8)

Allowed in Project Display except with the Restrictions Indicated:

Soil or waste samples if permanently encased in a slab of acrylic.

Postal addresses, World Wide Web and email addresses, telephone numbers, and

fax number of the entrant only.

Photographs and/or visual depictions if;

a) They are not deemed offensive by the entrant’s adult sponsors and the event
chair.

b) Their origins are credited ( such as the photographer, a website, magazines,
newspapers, journals)

c) They are photographs or visual depictions of the entrant

d) They are photographs of human subjects who have signed consent forms

Rockets or any apparatus with unshielded belts, pulleys, chains, and moving parts

with tension or pinch points if for display only and not operated.

Class Il lasers if;

a) Operated only by the entrant, and only during judging

b) Labeled with a sign reading “Laser Radiation: Do Not Stare into Beam”.

¢) Enclosed in protective housing that prevents physical and visual access to the
beam

d) Disconnected when not being operated

Class Il and IV lasers if only for display and not operated

If adequately insulated, any apparatus producing temperatures that will cause

physical burns.

Behavioral studies for which there are signed consent forms

Electrical Regulations at the ACSI Science Fair:

1)

2)

3)

Entrants requiring 120 or 220 Volt A.C. electric circuits (maximum allowed and as
available at facility) must provide a UL-listed 3-wire extension cord that is appropriate
for the load and equipment.

All electrical connectors, wiring, switches, extension cords, fuses, etc., must be UL-
listed and must be appropriate for the load and equipment. Connectors must be
soldered or made with UL-listed connectors. Wiring, switches, and metal parts must
have adequate insulation and over-current safety devices (such as fuses) and be
inaccessible to anyone other than the entrant. Exposed electrical equipment or metal
that possibly may be energized must be shielded with a non-conducting material or
with a grounded metal box to prevent accidental contact.

There must be an accessible, clearly visible on/off switch or other means of
disconnect from the 120 or 220 Volt power source.
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