Physics Lab Reports: Requirements and Scoring
Introduction and Design: 
Objectives and Expectations: This will include a statement of the problem you are attempting to solve and a description of the physics principles you will use to solve it.  This should be a three to four sentence paragraph.   There should be a statement of the physics theory as well as a prediction of the expected outcome. 

Procedure:  A list of steps that were taken in the experiment.  It should be detailed enough for a stranger to duplicate your experiment.  Lack of detail will result in reduction of score.

Materials: A list of the materials used in your investigation.
Data:
Range: Good data must cover a significant range. We will be looking for trends in data so the more data you have the better your results will be.  Statistically 15 data points are minimally necessary to draw a significant conclusion. If you cannot collect 15 data points, you must provide an adequate explanation for your lack of data.
Reliability:  Your data should be as accurate as you can make it.  If you think your measurements are off, you should repeat them.  Collecting unreliable data just for the sake of collecting it doesn’t help anyone draw a useful conclusion.
Units: Measurements are specific quantities.  You must use the appropriate SI (metric) units for all measurements.  

Notes and Explanations: You should include notes and explanations with your data that explain any occurrences, assumptions, anomalies or other relevant details that help you reader understand what you were doing.        

Graphs, Charts and Diagrams  
Trend in Data: Graphs in physics are best fit curves that show the overall trend of the data.  Do not connect points!  Your graphs should show a trend or lack of a trend in the data.  You may use any graphing software you want or graph by hand.   

Title:  Graphs must have appropriate titles. Ideally the title should express the relationship between the variables. Examples: Displacement vs. Time or Height Above Ground vs. Gravitational Potential Energy

Labels: The graph should have all appropriate labels on the axes and anywhere else they are required.   You should use accepted physics symbols when they are required.        
Keys Notes and Descriptions: Include a key in your graph, especially if there are multiple data sets represented on the same axes.  You should make notes about the trends you are seeing in your graph and point out where your data seems to stray from your trend.  

Analysis

Equations:  This may be the most important section of any lab we do.  Equations are the models that are used to represent the physics principles that we will investigate throughout the year.  In this section you should clearly state the model as it appears in you data.  Equations are generated from graphs and provide us a simple method to analyze our conclusion.  They should follow the Y= mX+b format with use appropriate symbols and units.  If your data is non-linear, you should attempt to linearize it using the techniques practiced in class.  
Substitution: Equations that you generate should have the appropriate symbols and notation.   In this section you will show how you manipulated the model to generate your conclusion.   

Y = Y variable (this is what you recorded on your Y axis)
m = slope of your line     
X = X variable (this is what you recorded on your X axis)
b = Y intercept (This is where your line intersects the Y axis.  It’s up to you to determine whether it is significant or not.  The 10% rule is a good rule of thumb for this.  If your Y intercept is less than 10% of your largest Y value it is probably negligible and you can assume it is zero.  If you do this you must state it in your report.) 
Answers:  Accuracy counts.  Calculations should lead you to a correct answer and have the correct unit.  

%Error/%Difference:  Very often we will be doing experiments where you will be investigating a known quantity or the class may pool their results in order to come to a consensus on the data.  You should be able to show how close your values are to that known quantity or the class consensus.  Other times there will be no known quantity or consensus in that case, it is up to you to calculate how closely your values agree with each other.  

Conclusions:  

Results: You should write a 3-4 sentence paragraph that summarizes your data and analysis and relates the conclusion back to your original objective and purpose.  This is a statement of what was accomplished in this exercise.  Statements here need to be supported by the rest of your report.  This should include a generalized symbol equation that represents your model.
Random Errors:   Errors are not “goof-ups”.  (See the section on reliable data.)  If you make mistakes measuring or feel you aren’t being careful enough, you should repeat those measurements.  Random errors are anomalies in your data. They are the data points that seem to be out of the general pattern.  You should attempt to explain what is going on here.           
Systematic Errors:  Systematic error affects your entire investigation.  The sources of these inaccuracies are intangibles such as the limitations of human reaction time or the need to make estimates that might amplify inaccuracies.  All experiments have these elements and you need to state what they are.  

Reflection:  This should be a 3-4 sentence paragraph about the results of the lab: what was significant, what needed improvement or how you might conduct the investigation differently.  

Bookkeeping

Rubric Filled Out: You should have all the relevant information filled out on your rubric and stapled to the front of your report.  

Lab Summary Completed: Your lab summary sheet is to be filled out and turned in with your report.  This page alone will be kept in your file as evidence that you completed the lab for Regent’s credit.   
Organization:  All the relevant parts of the lab must appear in the section where they are required.  I will not search your paper to find random information that is not in the correct location.  

Neatness: If I can’t read it, its not there.
SCORING RUBRIC

Each of the sections listed above will receive a score of 0-5 based on the following rubric. 

5- The section is exemplary.  It contains every required element and shows a deep understanding of the concepts inherent in the lab.  
4- The section is very good.  It contains all the required elements and shows understanding but there are small errors or corrections needed. 
3-  The section is acceptable It is missing a required element, contains some irrelevant or incorrect information or generally lacks in detail.  

2- The section is poor.  It is missing more than one required element, contains a lot of irrelevant or incorrect information and severely lacks detail.
1-  The section is unacceptable. It is missing several required elements, contains very little relevant or correct information and has an inadequate amount of detail.
0- The section is missing or the information listed is so irrelevant that at might as well be missing.
