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Writing a Scientific Report

This section will help you with science writing at university, particularly science reports, which are an important element of science degrees. It is important for you to develop your skills in written and oral communication throughout your academic study. If you progress to the Honours year of a degree, then you will be required to complete a laboratory project or literature dissertation. Learning academic writing early on will help you to produce a good dissertation as well as equipping you with valuable written communication skills for use in the workplace.

It’s worth also noting that these are general guidelines and your university or lecturer may have a procedure that they prefer. Always consult your course handbook, look online or speak to your lecturer to find out how written work should be presented. 
Also contained in this section is information on referencing and plagiarism; how to avoid it and adhere to standards of academic honesty. It is important that your work is as accurate as possible and that other people’s work is properly acknowledged. This will all come with practice! 

In the lab

In your science degree, you will have quite a bit of time to spend carrying out experiments in the lab. You may have a lab partner and a lab book with instructions on how to carry out your experiments. Your lecturer will be in the lab so you can ask questions and there may also be some postgraduate student “laboratory demonstrators” for further assistance. You will take measurements and make observations on what happens during your experiment and have to collate these results in the format of a report, which is usually graded and counts towards your degree. 

Here are some tips on how to get the most out of your lab sessions:

· Plan ahead – most lecturers ask that you read up on your experiment before your lab session. This will ensure that you understand why you are doing the experiment and what you need to do during your practical.

· Prepare well – make sure that you are well organised and have everything set up before you commence.

· Safe and tidy scientists – try to be as tidy as possible by keeping your bench in order and observe health and safety protocol.

· Record results – have a lab results book for each subject and record all results here. Make them clear enough for you to understand when you come to writing your report.

· Write your report as soon as possible after your lab session when what you carried out is fresh in your mind. 
Structure and Content of the Science report

Scientific reports have the same basic structure. These are:

· Title

· Abstract

· Introduction

· Methods and Materials

· Results

· Discussion

· Conclusion

· References
It is worth bearing in mind that different lecturers may have a specific structure that they prefer, for example, a shorter report structure.
The sections of a science report do not necessarily need to be attempted in order and are as follows:


· Title

This should accurately reflect the contents of the report and be as concise as possible. The titles of science reports are purely descriptive.
· Abstract

This should be a summary of the whole report. Abstracts are brief, but contain all pertinent information. It should say what you did, why you did it and what the outcome was. As a rule of thumb, a passing reader should be able to find out what the research was and what the important results were just from the abstract. Often the abstract takes longer than expected to write and is the hardest bit to get right. Some people leave it until last to write.

· Introduction

This section introduces the reader to the background and theory behind your experiment; put your work in context here. What is the history of your work?  What was the point of doing the experiment?  What were you hoping to measure/find out?  How does this piece of work fit into what is already known. This section is often replaced with an Aims section if your lecturer prefers a shorter report.

· Methods and materials

This section should be written in past tense, impersonal (avoid the use of ‘I’ or ‘we’ etc.). Include what you did, step by step. What exactly were you measuring and how did you do it?  Did you vary some parameters?  Describe the experimental set-up as appropriate and remember the value of a diagram. Give enough detail so that someone else would be able to reproduce it accurately. This is usually the easiest section to write and can be a good place to start.
· Results

Again, this section should be written in past tense, impersonal. What are the results?  Format will depend on the type of measurements you were making. Use tables and/or graphs, properly labelled, and remember to refer to them in the body of the report and sum up in words too. Do not go into what your results mean here, this happens in the discussion.

· Discussion

This is where you describe what your results mean. If there is more than one interpretation, then give both/all. You may reason that one is more likely than the other, but you must say why you think that. Refer to other studies where the same results occurred if appropriate.
How does this fit in with what is already known, does it agree/disagree with other research?  Can you think of why?  Could you do anything to improve your future research and what are your recommendations for future research?  What would you want to find out next?

· Conclusion

Sum up your conclusions. You shouldn’t be introducing any new thoughts or background at this point. Just sum up the results and how well this agreed with or contradicted what you were expecting.

· References

You should cite all and any references that you used. 
Graphs, charts and tables
To best present the data gathered during your experiment, you may need to construct graphs, charts and tables. This will enable a reader to understand and view your results easily. Graphs and charts can be drawn by hand but most students choose to do this on a computer. All graphs and tables should be labelled accordingly and accompanied by text that briefly describes the information contained in the tables or graphs.
Glasgow Caledonian University have an excellent video resource that explains how to construct and edit graphs on Excel. Please follow the link at the end of this document.

Here are some tips on presenting tables/graphs in your work: 

· Tables and figures should be numbered sequentially 

· The title of a table or figure should usually be placed above it and should be brief, but fully describe the information contained in it

· Pay attention to the font type and size within the table of graph

· Headings should be concise with columns and data centred below 

· The data presented in tables should not be repeated in figures  

· If your graph has a legend, it is often most practical to place this at the bottom of the figure, if possible

Equations

You will often have to include equations in your reports. To insert an equation into a report, click on ‘insert’ on your toolbar and the select ‘object’. From the list, next select ‘Microsoft equation’ and a new toolbar should appear. This will allow you to input your equation in more easily.
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The conventional style for presenting equations is: centre the equation on the page; place the equation number in round brackets at the right-hand margin

In the text of your report, refer to the equations as equation 1. 
For example:
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Referencing

When writing your science essay, report or dissertation, you will refer to books, various types of articles and journal papers for the information used within your work. In science, this is usually carried out by summarising and rewording (paraphrasing). Quoting in inverted commas is rarely used in science. 
When you cite information from external sources, you should refer to the source in your text and provide a references section at the end of your work.  Learning to use referencing in your academic writing is important for a number of reasons.

Referencing is important as it allows you to;
· Support your arguments and add credibility to them

· Acknowledge the source of the ideas or information

· Allow the reader to trace your sources

· Avoid accusations of plagiarism 

· Gain better marks in essays, reports and exams.

There are two main systems used for the citation of references, so check with your department for their preference. The two main systems are Harvard (alphabetical author and date system) and Vancouver (a numerical system). 

· Harvard 

Sources are listed alphabetically by author and date in the references section and in the body of the text when using the Harvard section. All sources should be listed alphabetically in your references section at the end of your essay or report.

Within text
Smith (2007) performed experiments to assess the effects of pulsed electric fields on different types of bacteria. 
Gram positive bacteria have thicker cell walls than Gram negative bacteria (Thomson, 2006).

Reference section

(Journal)
Smith M (2007) Effect of Pulsed Electric Fields on Bacteria, Journal of Bacteriology, Volume 55, pp1-10.

(Book)
Thomson W (2006) Microbiology, Oxford Press, ISBN 122890998, Chapter 2, p3-4.
· Vancouver

In the Vancouver system, a number is given to each reference as it is used (even if the author is named in your text). The number of the reference is used each time the reference is cited in the text. The first reference you cite will be numbered [1] and the second reference you cite will be [2] and so on. If you refer to 1 again, you will cite it [1] throughout the text. List all sources in numerical order in your references section.

Within text
Pulsed electric fields were shown to be lethal to all bacteria [1] but more so to Gram negative bacteria. This may be because Gram positive bacteria have thicker cell walls than Gram negative bacteria [2]. 
Reference section

(Journal)
1. Smith M, Effect of Pulsed Electric Fields on Bacteria, Journal of Bacteriology, 2007, Volume 55, pp1-10.

(Book)
2. Thomson W, Microbiology, Chapter 2, Oxford Press, ISBN 122890998, 2008.

Using the internet
Other than books and paper copies of journals, you may also use the internet as a resource for finding the information you might need for your university work. However, you must bear in mid the reliability of these sources. For example, references using Wikipedia are discouraged, although you may use this type of website as a starting point for your research. You should use websites of reputable agencies, government organisations or publications online instead. 
Journals online

If you use a journal paper online as a source, you should site the reference like this:

J. R. Beveridge, S. J. MacGregor, L. Marshall, J. G. Anderson, N. J. Rowan, and O. Farish. (2003). Comparison of Biphase and Monophase Pulses for the Inactivation of Microorganisms Using Pulsed Electric Fields. IEEE Transactions in Plasma Science 30, 1525-1531. Available at: http://www.ieeexplore.ieee.org/iel5/ 27/26334/x0622141.pdf. [Accessed 11th November 2010].
Articles on websites

If you use an article on a (reliable) website you should cite the reference like this:

Scottish Environment Protection Agency, 2008. Radioactivity in the Environment, 2006. Available at http://www.sepa.org.uk/pdf/publications/rife/rife12.pdf. [Accessed 1st November 2008]
Plagiarism

The work submitted by yourself towards your degree is taken to be of your own work. Plagiarism is taken very seriously at university and carries harsh penalties (before and after you graduate). Some universities even use software to check for plagiarism (e.g. Turnitin) when assessing your work, so it is worth familiarising yourself with your chosen university’s plagiarism statement.

Plagiarism is the submission of work, which is not your own, without acknowledging the sources of the material. Plagiarism can also mean one student copying another student's work or improper collaboration.

Plagiarism could be:

· copying or exact transcription

· unacknowledged quotations

· (too) close paraphrasing or

· summary of a source with no reference

When you are writing an essay, report or dissertation, always remember to make reference to your sources in the text and in your references section. In exams, if you have learned a passage word for word, you should also acknowledge the source.

Other tips

Here are some additional tips to help you produce well written work:  

· You should remind yourself that practice makes perfect and that if you understand something in your head; it can take a few attempts before you communicate this in writing effectively in the appropriate academic style. 
· Make good use of a thesaurus or scientific dictionary. You do not have to buy them; you can use the thesaurus on Word or find one online. Your library will also have some that you can borrow. 
· Sometimes, it may be useful to write your work in the way that you might say it and then go over each passage you write replacing informal language with academic words. For example, you can replace “I noticed that” with “it was observed that”.

· You should avoid the use of “I” in your academic work. Instead of writing, “In this report I will discuss” try “this report discusses” and so on.

· Conceptual categories are useful for organising the content of your work. Conceptual categories are found in many places where things have to be organised; e.g. in a music shop music is arranged into genres and in your video shop, films are arranged into drama, horror sci-fi etc so that you can find what you’re looking for quickly. Your written work can also be arranged into categories, paragraph by paragraph, and presented in a logical order so that a reader can understand your work easily. 
· Always consider the reader!  Think of how you would understand your writing if you were reading it for the first time, or even if you knew nothing about the subject. One way communication can be more difficult than you think: just think about a favourite food recipe that you make without thinking about it, and then try to describe it to someone who has never cooked it before. If you make your work clear, concise and easy to understand, this may also help towards better grades!

With perseverance, you will become a confident academic communicator and will take these skills with you from university to the workplace. Remember, help is always at hand, and your university has learning support for academic skills. 
Effective Learning Advisers
Effective Learning Advisers are in place at your university to help you develop your skills. You can attend workshops, one to one sessions and lectures on a range of areas, for example, note taking, essay and report writing, presentations and effective reading. 

Have a look at these university learning service web pages for more info:

University



Effective/Student Learning Website

Glasgow:





      www.gla.ac.uk/services/sls
GCU:



          www.gcu.ac.uk/learningdevelopmentcentres
Stirling:

       www.ioe.stir.ac.uk/support-services/learning-services
Strath:        
https://www.strath.ac.uk/studywithus/strathlife/academicsupport/
UWS: 
             http://www.uws.ac.uk/about-uws/services-for-students/student-support/effective-learning/ 
Some universities also have a maths support service; see the above web pages for more information.
It’s also worth remembering that there are many study skills resources on the internet and alternatively you can buy or borrow books on study skills from the library. 


This booklet is part of the SWAP ‘Preparation for Higher Education’, which aims to give you a few pointers about developing your study skills.

You have put in a lot of time and effort to reach this stage – make sure you are well prepared to complete your degree.

Success at university is not only about academic ability – it is about application of your time and energy to develop effective learning strategies.
The Preparation for Higher Education materials can be accessed in full from http://www.scottishwideraccess.org/west-prep-for-he.
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