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About this document  
  

This document gives the headings under which a laboratory notebook 

report should be organised and outlines the key points for each section. In 

each section you will find questions and comments aimed at helping you 

through this process. Following the advice in this document will not only 

help you to write good lab reports – it will also give you good practice in 

scientific writing in general.  

  

1. General conditions  
  

1.1 Basic format  

  

Your lab reports should be aimed at a fictional reader who has no prior 

knowledge of the equipment used, the procedure followed or the 

background theory, and should contain all the necessary information for 

the reader to replicate the experiment, if necessary. You should regard the 

lab script as a resource only – it is not a “recipe” which will tell you what to 

do. Avoid copying sections of the script – it is far better to put things in 

your own words. Remember that the information contained in it may not 

be in the order in which you will need it to write your report.  

  

The headings in this document which are accompanied by an asterisk (*) 

must appear in your lab book report, in the same order.   

  

1.2 Lab book rules – Ask yourself why these rules are in place (there may 

be a quiz!) 

  

Remember that you should observe lab book rules at all times:   

  

1.2.1 Write in ink, not pencil; do not use red or green ink (these colours 

are reserved for demonstrators’ comments). Write legibly.  

  

1.2.2 Do not leave blank pages within a lab report; leave one blank page 

at the end of your report, to allow your demonstrator or marker to add 

comments.  

  

  1.2.3 Number your pages.  

  

1.2.4 Write all data, observations etc into your lab book immediately. If 

your partner takes the data, make sure you copy it into your own lab book 

straight away. Do not use loose pieces of paper. If preparing a table, 

graph etc on the computer for later inclusion in your lab book, make sure 

you save it, preferably onto a removable storage device to safeguard your 

work against system failure.  
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1.2.5 Neatness is not essential; a lab book is a working document, and 

you will not necessarily be able to lay out your report as neatly and 

logically as you would like. However, your writing must be legible, and you 

must include enough information to make entries intelligible to your 

partner, a general reader, or your future self.  

  

1.2.6 Please don't staple printouts or data sheets on top of existing text or 

diagrams, or each other. Use a blank page for each item. Lab books are 

free!  

  

2. Heading   
  

This should appear at the beginning of each lab report (which will cover work 

done during all four sessions). It should contain:    

  

2.1 *Title of Experiment (as on script);  

  

2.2 *Date;   

  

2.3 *Name of lab partner(s).  

  

You should also insert the date when starting a new session.   

  

  

3. *Introduction   
  

Introductions should not be overly long. The introduction should not normally 

include any reference to the particular apparatus being used –  that comes in 

section 4.  

  

3.1 *Summary of Experiment  

  

A short paragraph consisting of one or two sentences summarising what the 

purpose of the experiment is: ‘In this experiment we will…’ or ‘This experiment 

is to …’  

   

3.2 *Theory  

  

Most (but not all) experiments you will do in this lab are performed in order to 

test some theory or other, but they may also use one or more theoretical 

results, that are assumed to be correct, in order to facilitate data analysis. 

Make sure that you understand this difference, and put any theoretical 

references or derivations in the right part of your report. In this section we only 

refer to theory we are testing. Any theory used in your data analysis should 

appear in the appropriate section (see section 6).   

  

• What is the relevant theory?  
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• State the final equations that you will test, together with either a derivation 

or a reference to a derivation.  

• Make sure you reference any other source used.  

• Not method/equipment specific.  

  

3.3 *Aims  

  

“Aims” and “objectives” are words that are often used interchangeably in 

common speech, but in lab reports they have distinct meanings. Your aim is 

your overall goal – say, to test a particular theory – while your objective is 

more specific – say, to test the theory by testing a specific quantitative 

prediction of it. You may not always be able to separate aims and objectives 

but do try.  

  

• What are you trying to measure/verify in this experiment?  

• What is your hypothesis? (what do you expect to see? you may not have 

one)  

  

3.4 *Objectives  

  

Objectives are usually less general than aims, and more “concrete”. The 

distinction between aims and objectives is best understood by asking yourself   

“what objectives do I need to satisfy in order to successfully achieve the 

aims?”   

  

This is the first place where reference to particular equipment may appear 

(but in less detail than in the Experiment section)  

  

  

4.  *The Experiment   
  

This is where you specify exactly how you are going to fulfil your aims and 

objectives, including a full description of the equipment. Your report should be 

completed in such a way that another person can replicate your work.  

  

4.1 *Description of Experimental Apparatus  

  

This should be written in such a way that someone reading it could understand 

the experimental set-up without having the apparatus in front of them.   

  

Start with a brief description of the main components of the equipment you 

will be using. Concentrate first on the equipment you are actually testing 

rather than ancillary components that are only being used to carry out the 

tests. These ancillary components can be described later, after the diagram. 

Think about how a textbook would present this information.  

  

4.2 Diagrams  
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A full description of an experiment is not complete without a diagram. This 

may be a circuit diagram if it is an electronics experiment, or a sketch of the 

equipment if it involves mechanical parts.   

  

4.2.1 Diagrams should show only the relevant parts; you can omit parts that do 

not play an active role in the experiment, such as structural supports. You may 

need to show two, or even three, different views if the equipment is complex; 

these should be views taken from mutually perpendicular directions (“plan and 

elevations”). Avoid isometric or three-dimensional views. Remember that 

diagrams often need to be dimensioned, and this is not possible with such 

views.  

  

Here is an example (a “side elevation”) taken from a textbook [1]. Note that it 

shows just the bare essentials, and is therefore very clear.  Note also that a 

sketch such as this one allows you to detail specific aspects – e.g. routes of 

moving objects, X-rays etc.  

 

  
Figure 1. Diagram of apparatus for X-ray diffraction [1]  

  

4.2.2 If the experimental equipment is connected to external supplies or 

external components, indicate this – showing components as boxes is fine.  

  

4.2.3 When indicating dimensions on a diagram, always represent them by 

algebraic symbols and not by numbers. The numerical values of dimensions 

should be included in your Results section.  

  

4.2.4 Do not use photographs of the equipment as a substitute for a diagram. 

Photographs can be useful as supplementary information, but must be 

thoroughly annotated with arrows and labels etc.  

  

4.2.5 Remember that all diagrams must have a numbered caption (see Fig. 

1 for an example).  

  

There is a short presentation on diagrams on Moodle. It is recommended that 

you have a look at this.  

  

4.3 *Equipment List  
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4.3.1 You need to say what equipment was used.  It is not enough to just state 
generic equipment types like ‘oscilloscope’, ‘voltmeter’ etc.  We need to know 
exactly which type was used so we can repeat your work with equivalent 
systems.  
  

Format for equipment lists:  

  

   Experimental Item 1 (Make? Model?)  

   Experimental Item 2 (    “           “     )  

.......  

  

Experimental Item n  (   “          “      )  

 

4.4 *Safety – Removed from this version 

  

  

4.5 *Procedure  
  

Others must be able to reproduce your work on the basis of your notes. So 

you need to write what you are going to do before you do it, then modify as 

necessary later on. Sometimes we ask you to get your procedure checked by 

a demonstrator before you start doing anything.  

  

• Leave space so you can annotate and update as necessary; you will 

rarely, if ever, end up carrying out the experiment as originally planned, 

and you must indicate modifications to the procedure in your report, and 

why you made them. (A second colour is useful here).   

  

• What actions are necessary before starting to take data?  

• What measurements will be taken, and how?  

• Did it work?   

• If not, what did you change, and why?  

• If it did work, can you replicate your results?  

  

Start by writing a series of instructions (think of it like a recipe).   

  

  

5. *Results   
  

You now need to conduct the experiment(s) and take down results.  Make sure 

you take down all the information you need and that you have an appropriate 

table ready in your lab book before you start (see example below). EVERY 

QUANTITY HAS AN UNCERTAINTY – note what this is and why it has the value 

that it does (source etc.) Can you reduce the uncertainties at all? Remember 

uncertainties can change between readings, so they must have their own column 

in your table.  
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A table can have a caption below it or (more usually) a title above it.  

  

  

  

Reading  

No./ Label  

(if reqd)  

 Quantity 

A (units?)  

Uncertainty 

in A (units?)  

Quantity B 

(units?)  

Uncertainty 

in B (units?) 

Any other  

relevant 

info …  

 … etc 

(add 

columns as 

reqd)  

              

              

              

  
 Table 1. Caption for table.  

  

Don’t just ‘plonk’ your results in this section and leave them there.  You should 

give a short introduction, state your results and undertake an analysis of them.  

  

• State what the table displays – e.g. “Table 1 shows etc etc etc”.  

• Plan the table before you start taking data. Then you will not have to add 

columns afterwards.  

• Introduce the table before you show/record it.  

  

MAKE NOTES. Write down anything you notice that is ‘interesting’ as you 

undertake the experiment.  This may be such things as ‘observations’, changes 

in experimental technique or future experiments that could be undertaken.  

  

  

6. *Data Analysis  
  

6.1 Make sure you quote, and reference, any theory or formulae used – 

especially if you use a spreadsheet, as in this case the formulae will not be  

“visible” to a marker in the printout that you insert into your lab book.  

  

6.2  
PROPAGATING UNCERTAINTIES – Removed from these Highlights 

  

  
  
6.3 If printing out tables of data from a spreadsheet, (i) ensure all columns or 

rows are labelled and units given; (ii) ensure that only justifiable numbers of  

decimals are shown; (iii) state explicitly any formulae used in the spreadsheet  

  

6.4 Final results  

  

Golden rules for presenting final results:   
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1. Put them in a box  

2. Include the uncertainty  

3. Include units  

4. Include appropriate no. of digits in both the result and its uncertainty – 

normally we quote the uncertainty to one significant figure, and then 

quote the main result to the same number of decimal places as the 

uncertainty.  

  

e.g.   

  

  

7. Graphs  
  

7.1 You are recommended to not use EXCEL for plotting graphs if there is any 

alternative (e.g. Python) available.   

  

7.2 Graphs must have a title and labels (with units) on the axes          

  

7.3 Error bars must be shown on graphs. (If the uncertainties are too small for the 

error bars to be visible, you should say so).  

  

7.4 Whichever method you use for drawing graphs, you should disable any 

trendline facility, and hand-draw a line on the printout. Such a line should be as 

smooth as possible, while passing through as many error bars as possible.  

  

7.5 The gradient of your graph, if required, should be obtained either manually or 

by using a fitting programme.   

  

7.6 You must estimate the uncertainty in the gradient if you are using it in a 

calculation.  

  

8. Repetition  
  
Scientific method is based on reproducibility of results. Is a single experimental 

run/one set of data sufficient? - If you have time, get more data! Do you want to 

change the method? Do you want to use some or all of the same parameters? If 

you’re changing something, is there a reason?  

  

9. *Conclusions  
  

9.1 Summarise your findings (restate results very clearly)  

  

9.2 Do your results satisfy the stated aims and objectives?  

  

9.3 If comparing your result with a hypothesis or accepted value, make sure you 

do so in terms of your uncertainty.  

  

g = (9.55 ± 0.05) m s 2  
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9.4 Is any hypothesis that you tested supported by your findings?   

  

9.5 Can you explain any discrepancies and/or unexpected findings?  

  

9.6 How could you reduce your uncertainties?  

  

9.7 How would you improve your experiment? (Please suggest only sensible, 

achievable improvements. Don’t assume that a high-tech, “labour-saving” method 

of taking data, such as a light-gate, will necessarily improve the experiment!)  

  

9.8 If you can think of any other relevant experiments that could be done, 

mention them here.   

  

  

10.  References and *Bibliography  
  

You must give references for any equation or statement that you have quoted 

and not derived yourself (other than results that can be assumed to be common 

knowledge, such as Newton’s Second Law). For your first experiment only, you 

are permitted to reference the lab script. After that you must reference genuine 

sources which are accessible via academic libraries.  

  

There are two parts to a reference. You should append a number in square 

brackets (e.g. [1]) adjacent to the referenced item, and give full details in your 

bibliography. Bibliographies should be written in the following format; [1] is 

actually a reference for the diagram shown in Figure 1.   

  

[1] French, A.P. and Taylor, E.F. An Introduction to Quantum Physics  

(Stanley Thornes, 1998) p. 40  

  

[2] Hughes, I. & Hase, T. Measurements and their Uncertainties  (OUP, 

2010)  

  

Page numbers can be attached to EITHER the reference OR the bibliography; 

clearly if you refer to different parts of any source more than once, the former is 

the more economical option.  

  

You can put your bibliography anywhere in your report; better to insert it while 

you think about it than wait for the end and forget!  

  

Do not reference documents that you have not actually read!  


