How to write a lab report

-Prof. Angela Meyer, 08/01/2013

Here I present a detailed guide to writing lab reports for you, the author. 

General comments:

You MUST BE PRESENT FOR EVERY LAB!!! If you are more than 10 minutes late to the lab, you are too late to participate in the lab and you will receive a zero grade. 

There will be one make-up lab session at the end of the semester. Students who completely miss a lab session for any reason are eligible to do a make-up lab during this session for full credit. The make-up lab session can’t be used to replace a lab grade or a missed report. 

You MUST SUBMIT A REPORT FOR EVERY LAB. 10 points will be deducted for every day (including weekends) that a paper copy of the lab is late. A lab report that is more than 7 days late will count as a completely missed lab.
Each lab must be submitted electronically to the corresponding Assignment area in Canvas. Missing this deadline results in a loss of 10 points from that lab’s grade. You must submit only your COMPLETED lab reports. Incomplete submissions will be treated the same as if no submission at all had been made.

The point of the labs is to get you, the student, as actively involved as possible in physical demonstrations of the material covered in class. This is why you receive laboratory science credit for taking this class. One cannot pass General or College Physics without a passing average (60% or above) across the labs. 

Physics is a difficult class. The labs and lab reports are partly responsible for this, in part because a good lab report takes a lot of time to type up. I can’t stress enough the importance of not putting this off until the last minute. 

Don’t forget to proofread for grammar and spelling. 

There are some big differences between the Lab Handout (the document provided in class or downloaded from the link on the online schedule) and the final lab report submitted by each student.

What the Lab Handout is: 

The LH is a guide to performing the lab. 

The LH contains information that will help in completing the Lab Pretests.

The LH includes the title, goal, and general procedure for each lab.

The LH provides a template for recording observations during the lab.

The LH may or may not include some other details, such as a partial equipment list and suggestions of questions to answer in the Analysis section of the lab report.

What the Lab Handout is not: 

The LH does not supply all of the information necessary to complete a lab report. 

The LH does not give a complete list of what sections must be included in the lab report.

The LH is not a substitute for taking detailed notes during the beginning of lab class of what the instructor says must be included in the lab report. 

The LH is not a substitute for taking notes during the performance of the lab of what sources of error may be affecting your observations.

The LH itself does not count as part of the lab report.

The policy on Academic Honesty fully applies to each report. No part of your discussion should be identical to or paraphrased from any part of anyone else’s discussion. If I see two or more lab reports with identical discussions, each of these reports will receive a zero grade. It is the student’s responsibility to turn in original work!
Each lab report must contain the following sections: 

Title

Summary of Procedure and Goal
Equipment

Data and Observations
Sample Calculations 

Analysis 

Conclusions

Below are detailed descriptions of what belongs in each section.

Section: Title
Include the title of the report. This can either be the title provided on the Lab Handout, or a similar, brief, descriptive title. “Lab 4” is NOT a title. 

Include the author’s name, followed by the correctly spelled names of all group members.

Include the date and time the experiment was performed. Examples; 09/21/12 at 10:20 AM; September 28, 2011 at 3:15 PM. 

Section: Summary of Procedure and Goal
The point of this section is to provide a succinct summary of the procedure followed during the lab and the overall goal of the lab. This summary must be in your own words. Use the Goal and Procedure from the Lab Handout as a general guide (do not simply copy this material). Also address any changes or alterations you made to the original procedure. For this section, it’s extremely helpful to take notes on the Procedure while you are actually performing the lab.

This section should be one to two paragraphs long. 

Section: Equipment
This

Is

The

Only

Section

Where a

Short

List

Is

Appropriate

Section: Data and Observations
This section contains any tables and graphs.

All of the data will either be measured or calculated. All measured data should be put into a list or table, with units and the appropriate precision (nearest tenth, nearest hundredth, etc.) included. Values that are only measured once for the whole experiment should be in a list. Values that are measured once per trial (or run) for many trials should be in a table. 

All calculated data should be provided in a separate table, again with units included and appropriate significant digits provided. The LH usually includes a template for the tables to use while performing the lab.

All tables must be typed and included in the electronic lab report. 

Graphs are the only part of a lab report that may be done by hand. The graphs must be drawn using a ruler for all straight lines (including the axes of each graph). Plots must include appropriately labeled axes, for example Distance (m), Time (sec). Each graph must include a brief title. For example, a graph titled “Position vs. Time” will include time on the x-axis and position on the y-axis. If more than one set of data is included on a single plot, then each data set must be clearly labeled. This can be accomplished either with a short label next to each data set, or with different line or point styles plotted with a key below the plot (for example Solid line = Trial 1, Dotted line = trial 2).

The graphs may be done electronically if the author is so inclined. 

A word of caution: I have no problem with students using Excel or a similar program to create the tables and/or graphs. However, it is up to the student to make sure that Excel is plotting and/or calculating the right thing! 

Section: Sample Calculations
In Physics, numbers do not speak for themselves. Each value must be either measured or calculated. All measured values should be included as lists or tables as described in the previous section.  All calculated values should be included as described in the previous section, and must be accompanied by a sample calculation done in this section.

All sample calculations must be typed or done with an equation editor. They must include the equation being used and the sample values inserted into the equation. Each value in the equation must be defined, e.g. v = speed, x = horizontal position, t = time. The sample values must be real data you recorded during the lab, and must include units. 

Example: v = x/t

                   = (201.25cm)/(10.45sec)

                   = 
19.26 cm/sec
A sample calculation is not required for taking the average of a set of numbers. 

Any equation can be accurately represented in a typed document, either with or without the assistance of an equation editor. For example, the equation 
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 can also be represented in any of the following formats:
vi = [(gR2/(2H)](1/2)
vi = sqrt[gR2/(2H)]
vi = ([gR2/(2H)] 

Greek letters, such as  and , can be found in the “Symbol” font in MS Word. 

In any experiments, there will be errors in the calculated results. You must estimate errors from calculations involving different factors, each with their own errors. Use the following rules

1. When adding or subtracting measurements, add their absolute uncertainties. For example, if a calculation s results from the sum of two measurements x and y (s = x + y), and if Δx and Δy are the absolute uncertainties of x and y respectively, then the uncertainty in s, Δs, is: Δs= Δx+ Δy.

2. When multiplying or dividing measurements, add their relative uncertainties. For example, if x and y are two measurements, and if their absolute uncertainties are Δx and Δy, then the relative uncertainty in x is [image: image2.png]


  and the relative uncertainty in y is [image: image3.png]


. The relative uncertainty in x·y (or x/y) is [image: image4.png]ey




. Finally we can find the absolute uncertainty for s, [image: image5.png]As=5-5
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3. The relative uncertainty in [image: image6.png]


 is relative uncertainty in x divided by 2.

Section: Analysis
This section is where a large fraction of points comes from. This section includes discussion of analysis of data and error analysis.

This is the meat of the lab report. This is where all of the science is. The section contains the little steps that you go through in your head that get you to the conclusions. It is important that you write these steps down. 

The analysis always includes:

- A summary of what you and your group did during the lab and what you observed,

- Discussion of possible sources of error

 - Explanation of meaningful numerical results

- Analysis of graphs, such as which graphs showed correlations in data sets and what the slope of such a line might have been, and what that slope (if it exists) might mean. 

80% of the time writing the lab report should be spent on this section.
Specific questions to be answered concerning analysis and error analysis will be announced by the instructor at the beginning of each lab class. It is the author’s responsibility to record these questions during lab class if they are not given in the LH. These questions must be answered in the format of a discussion including several sentences separated into paragraphs, not a bulleted or numbered list of short answers. 

Each lab will contain different sources of error, but there are a few that appear in many (though not all) labs. Any time you use a ruler to measure something, there will be error due to parallax. Using a set of calipers is preferable to using a ruler because they are designed to effectively eliminate parallax error. The drawback of calipers is that they can only be used to measure the size of small or thin objects. Any time you use a stopwatch to measure a time interval, there will be error due to reaction time.

The following things must never appear in a lab report; “human error,” calculator error, or error due to using the wrong equation(s). Any time I see the term “human error,” I will deduct 5 points. To say that errors are due to “human error” is to acknowledge that there were sources of error, but not actually discuss what those errors were. Any time that a lab report has error coming from incorrectly entering things into a calculator or from using the wrong equation, I will deduct 10 points. These errors should be eliminated before the report is written. Calculations must be double-checked. If all calculations have been double-checked and there are still numbers that don’t look right or have a large percentage of error/difference, then you need to come see me during office hours and/or confer with your lab group to see where corrections need to be made. Don’t put this off until the last minute!

Note that errors in the calculations or graphs, or missing calculations or graphs, automatically lead to errors in the Analysis and Conclusions sections. All graphs, calculations and results must be checked and double-checked BEFORE any discussion gets written. It’s meaningless to discuss results that either weren’t done correctly or are missing entirely.

This section should be three to four paragraphs long. Do not format this section as a bulleted list; full paragraphs are needed. 

Section: Conclusions
This is the other big source of credit for each report. This section is where the results of the lab are summarized. 

The Conclusions section should always include discussion that addresses the following questions/prompts:

- Summarize the goal of the lab in your own words. Was it accomplished?

- Take a few sentences to summarize the major calculated results of the lab and the primary sources of error (more detailed discussion belongs in the Analysis section).

- Discuss which concepts discussed in the lectures were demonstrated in the lab. Be specific! Give the names or brief summaries of physical concepts, not chapter numbers from the book or problem numbers.

- Also answer any questions provided specifically for the given lab. 

This section should be one to two paragraphs long (again, not a bulleted list).
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