Name:_______________
Date:________Box#___

Designing Experiments – A Guide
Before we begin there are some simple rules to experimental design.

1. Always find one variable you can change while MEASURING another.

2. Always have one or more variables CONSTANT (not changing).

3. Always do multiple measurements within an experimental trial so that results are consistent and an attempt to be accurate and precise is made.
4. Always do multiple trials so that the CHANGE can be observed and a conclusion could be made about the experiment. This also should provide you with enough data to make a graph and predict a relationship.
Format

I. Problem

II. Prediction

III. Materials

IV. Procedure 

V. Data

VI. Graphical Representation and Calculations (one or both)
VII. Analysis/Conclusion (includes error analysis)

I. Problem – consider filling in the blanks. Include background information

“In this experiment we will change the ___________________ and measure the   _____________, while keeping the _____________ constant. 

II. Prediction

We predict that…..etc. YOU DON’T HAVE TO BE RIGHT. Don’t add any extra information here and make sure it focuses on your purpose. 

III. Materials

Include a simple list and possibly a figure showing how the materials are used.
IV. Procedure 

This must be clear and understandable so that your experiment can be handed to anyone and be reproduced. Consider using such words as “MEASURE and RECORD”.
V. Data

This should be a nice table with borders. Heading with units should be provided. Include all trials as well as columns for averages of they are used. Singletary data, such as a constant mass, is important to the experiment yet doesn’t change and should be included here somewhere.

VI. Graphical Representation and Calculations
An excel graph with a title and properly labeled axes is perfect for this. If the graph is linear, a trendline should also be found if the slope is part of the analysis. Any formulas should be shown here and an explanation of HOW they are used according to your purpose. It is possible to just have calculations here or just a graph or both depending on the analysis needed.
VII. Analysis/Conclusion (includes error analysis)

This is pretty straight forward. What happened? Was your prediction correct? Why not? What could you have done better? What types of non-human factors worked against you and possibly caused your data to skew.
EXPLORE:
Problem:  Given string, pasco track with accessories, table clamp, block with screw eye, cart, pulley, various known masses, stopwatch, and OTHER requested materials: What variables could be CHANGED, MEASURED, and held CONSTANT so that a conclusion could be formed regarding the motion of a cart or block when released from rest. Be sure to state your prediction below. Use the following statement as a guide.

“In this experiment, we want to investigate____________________________ _____________________________________________________________________We will change the ___________________ and measure the   _____________, while keeping the _____________ constant. 

Prediction: 
We predict that… ______________________________________________________________________________________________________________________________

Materials:  In the spaces below, place a CHECK next to the items you will need for your experiment. 

___ String

___Stopwatch

___Meterstick
___Protractor

___A single mass
___Known Masses 
___Support Stand/clamp

___Balance

___Friction Block

___washers

___Cart

___pulley

___ Other ( please specify)____________________________

_________________________________________________________________

Procedure:  
In the space below, write a step-by-step procedure for setting up and performing your experiment. Be sure to use complete sentences to explain HOW to set up the equipment as well as which materials are needed. Make sure each material checked above is included in your procedure. When you begin to write about the actual experiment itself use the words below as a guide: 

“Measure and record…..”

Write your PROCEDURE below or on a separate sheet of paper.
Construct an appropriate data table below with LABELS of the variables used in your procedure. The multiple rows and columns can be used for multiple measurements and multiple trials. 
Data Table:
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Before performing your experiment get your instructor’s approval.
Perform the experiment as outlined by your procedure and record your data in the empty data table above. Be sure to include ALL variables and their units. 

Analysis:
Construct a graph using your MEASURED and CHANGED variable. 
On the graph below, plot the DEPENDANT VARIABLE (MEASURED) on the y-axis and the INDEPENDENT VARIABLE (CHANGED) on the x-axis. Be sure to LABEL each axis with the appropriate quantity (with units) as well as choose an appropriate SCALE by which to make your graph. 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


ANALYSIS:
Based on your results, how does your DEPENDANT variable affect the INDEPENDENT variable?  
Does your experiment agree or disagree with your hypothesis? Explain.
What appears to be the MATHEMATICAL RELATIONSHIP between the DEPENDANT and INDEPENDENT VARIABLE? Explain in detail.

What CONCLUSION can you make about the motion of your object based on YOUR original hypothesis and analysis of your collected data? What types of error could have been a hindrance?

Prepare a simple 1 or 2 page technical document that can be turned in for the entire group. Prepare a simple and generic PowerPoint slide that highlights what you did. For example, what were your purpose, prediction, analysis, and conclusion? Some type of visual (graph) should be included.

Honors Physics – Formal Experiment Timeline and Rubric
Each nine weeks a formal write-up of a unique experiment must be submitted. You must have an idea of what you want to do and a prediction by the mid 9 weeks point. The formal document must be turned in 1 week BEFORE the end of the nine weeks or earlier by which a presentation before or after the nine weeks ends will follow.

DD1 = Due date #1 – This is simply a statement of what you are going to do and what you predict will happen. Hold on to this even if you start earlier than the due date.

DD2 = Due date #2 – This is when the formal technical paper is due in the basket.

Both the problem/prediction statement and the technical paper MUST BE TYPED, no exceptions. These can be either printed out and turned in or submitted electronically via email. 

Maximum group size = 3 or less. Yes, you can work by yourself. If you work in a group, you WILL have to sign a waiver stating that you agree that you will receive the same grade as your chosen group mates. Failure to sign the waiver will result in issuing a subjective grade (instead of using the rubric) after deliberation and/or investigation. In other words, make your group members happy or else. 
Timeline
	1st 9 weeks
	2nd 9 weeks
	3rd 9 weeks
	4th 9 weeks

	DD1
	Oct 1
	DD1
	Dec 17
	DD1
	Feb 25
	DD1
	Apr 8

	DD2
	Oct 22
	DD2
	Jan14
	DD2
	Mar 18
	DD2
	Apr 22


Rubric
Problem = 5 points

Prediction = 5 points

Materials = 5 points

Procedure = 20 points
Data = 40 points

Graphical Representation and Calculations (one or both) = 15 points
Analysis/Conclusion (includes error analysis) = 15 points
This score will then count 3 times in the labwork/classwork section of your grade.

Presentation
This should last anywhere from 5-7 minutes. Evidence must be supplied as proof that the experiment was performed. This evidence can be in the following forms:

· Pictures

· Video (You Tube)

Some type of visual must be used during your presentation. This visual should mention your problem, prediction, analysis, and conclusion and can be in the following forms:

· Powerpoint Slide

· Webpage ( I can host you)

· A poster

· Other

Be ready to present as soon as the day after the final technical document is submitted.

