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Guidelines for Writing a Physics Laboratory Report

The single most important requirement for a laboratory report is clarity. Imagine that you are writing it for a classmate who missed that experiment. 

The second most important requirement is conciseness. Avoid wordiness and digressions. Say exactly what needs to be said in as few words as possible. 

A scientific report usually consists of the following sections:
· Title 
· Abstract 
· Introduction 
· Materials and methods 
· Results 
· Discussion 
· Conclusion
· References
· Appendices
There is general agreement among scientists that each section should contain specific types of information. This is done to make it easier for readers to selectively read a report. 

Title Page
 A title page should include a descriptive title, your name, the name of the course, the due date, and the names of your lab partners. The title should be kept as short as possible while clearly indicating the factual content of the report.  

Abstract
The purpose of an abstract is to help readers decide whether they want to read the rest of the paper. Although it is at the beginning, it should not be written until after you have finished writing your report. A good abstract is a concise (100 to 200 words) summary of the purpose of the experiment, the data obtained, and the main conclusions. It should sum up, in one paragraph, the major aspects of the entire paper in the following prescribed sequence:
· Brief statement of the background, and the question(s) or hypothesis being investigated (from the Introduction)
· Brief statement of the experimental design and methods. Do not include any raw data.
· Summary of major findings, including key quantitative results (from the Results section). 
· Summary of interpretations and conclusions (from the Discussion section).

Use the following numbering and labelling system in your report. This will make it easier for the marker to find each section.



I. Introduction
The introduction defines the subject of the report. It must outline the scientific purpose(s) or objective(s) for the research performed and give the reader sufficient background to understand the rest of the report. Care should be taken to limit the background to whatever is pertinent to the experiment. A good introduction will answer several questions, including the following: 
I. A. Background 

· List this as a subheading. This section should contain, in your own words, a concise summary of all the theoretical results used in this practical. Don't forget to cite your sources! (Use in-text referencing.) Include any mathematical formulas that you will use.
I. B. Experimental Purpose 
· List this as a subheading. What is the specific purpose of the study? State your purpose in either the form of a hypothesis, a question, or a problem to be investigated. 
· Identify the variables whose relationship you are investigating. State which is the independent and which is the dependent variable for your experiment. 


II. Materials and Methods
The purpose of this section is to record all materials used, and procedures carried out, in conducting your experiment. 
II. A. Materials 
· List all relevant materials
· Include a diagram of the apparatus that is clear and descriptive, but not containing too much information
II. B. Methods 
· Do not write a step-by-step instruction manual or a bulleted list
· Write in paragraph form
· Describe your procedures, providing justification for them
· Provide sufficient detail for another researcher to understand and repeat what you have done
· Identify the variables that need to be controlled, and indicate how your experimental design achieves that control. 


III. Results
 The purpose of this section is to objectively present your key results, without interpretation, in an orderly and logical sequence using text, tables and diagrams.
III. A. Data 
· Report your key results, in words, referring to your summary table(s) and graphs. 
· Organize your data into tables, figures, graphs, etc. Data in a table should not be duplicated in a graph or figure. 
· All figures and tables should be numbered separately and referred to in the text by their number.
· Give titles to all your figures and tables; include a legend explaining symbols, abbreviations, or special methods.
· Summarize your data without discussing their implications. 
· State briefly how the original data were processed or analyzed before being displayed. 
· Don't display the unprocessed raw data‐‐those should be put in an appendix. 
· Data should include uncertainties. 
· Graphs should be formatted correctly with axes, tick marks, units, and descriptive captions 

III. B. Calculations 
· Show any important calculations clearly and with correct units and significant figures 
· Summaries of the calculations may appear either in the text or in the relevant tables or figures. 
· Calculated values should either be to the correct number of significant figures 
· When appropriate, make a comparison of the processed data with the theoretical expectation using percent difference or percent error

IV. Discussion
IV. A. Data Analysis 
· Discuss the relationship between the variables
· Discuss trends and patterns in the data
· Make reference to tables and figures containing appropriate data.
· Interpret the data; do not restate the results
IV. B. Error Analysis 
· Discuss all relevant sources of experimental error
· Explain what steps were taken to reduce experimental error
· Discuss weaknesses of limitations of the experiment. Include suggestions for improving your techniques or design.

V. Conclusion
· Concisely state your conclusions. 
· State whether the findings supported your hypothesis (or hypotheses)


V. Acknowledgements and References
You must make cite all external sources that appear within your paper. Images, quotations, and any other outside resources presented within your paper should be acknowledged, using in-text referencing. Then make a list of these references in the acknowledgements section. Include as much information about the reference as you are able. Use the Harvard referencing system. 

VI. Appendices
· Attach your planning template as an appendix.
· Attach your raw data as an appendix. 


Further Reading
http://www1.appstate.edu/dept/physics/labs/report_writing.html


Guide to the Calculation of Errors
In order to generate reliable error bars, you are required to repeat your measurement 4 times for each mass. The recommended method for calculating errors is as follows:
· Find the mean of the n measurements. (n = 4 for this experiment.) The mean is your best estimate of the true value of the measurement.
· Find the standard deviation of the n measurements. Use Excel or a calculator in statistics mode (your teacher will show you how to do this). (Use the standard deviation formula for a sample, not for a population.)
· Find the standard error of the n measurements (= standard deviation ÷ n)
Example
Assume the following 5 measurements (in cm):  2.2, 2.6, 2.4, 2.4, 2.5

Mean = 2.42 cm
           Standard deviation = 0.15 cm
                   Standard error = 0.15/5 = 0.07cm
Therefore, for these five measurements, the best estimate and uncertainty are:  2.42  0.07 cm

Note: if all your repeated measurements are identical, that suggests you need to add another decimal place. 
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