Key skills
for scientists

GETTING THE MESSAGE ACROSS




Introduction

THE MOST EFFECTIVE WAY OF BECOMING A BETTER COMMUNICATOR
IS BY PRACTISING YOUR COMMUNICATION SKILLS

This booklet is aimed at science students, and at
science graduates working in a variety of jobs.

It includes tips and advice on how to
communicate effectively and efficiently.

Communication skills play a major part in

all jobs - including research, sales, marketing,
finance, public relations, teaching, personnel
and management — and are essential for a
successful career.Your future depends on
how well you can communicate with those
around you - this booklet provides useful
tips to help you.

IT skills are an integral part of most careers.
Many of the skills highlighted in this booklet
incorporate IT.

There are sections on giving oral presentations
and preparing a poster, as well as advice on
note taking, writing reports, keeping a
laboratory notebook, time management and
examples of information retrieval.

Remember this booklet is a reference guide —
itis not a set of rules. It is designed so that you
can quickly turn to the relevant sections.
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Section 1

Note taking

THIS SECTION GIVES TIPS ON PRODUCING A CONCISE SET OF NOTES

FOR FUTURE REFERENCE

Notes are taken at research seminars,
lectures and meetings. These notes are
often used for revision, to follow up a
research topic, or to produce accurate
minutes of a meeting.

It is difficult to take notes when there is a
lot of information to sort through quickly
(both verbal and visual) and you are trying
to understand the topic at the same time -
sometimes lecturers forget that you are
not familiar with the subject they are
discussing. Presenters have diverse styles
and their handouts vary greatly.

It is useful to summarise information as
notes when revising for examinations.

Research seminars

Research seminars and one-off lectures vary
hugely in style and often contain lots of
information.They can provide information on
current research and it is important to attend
seminars regularly so you can keep up to date.
Your notes should provide an overview of the
seminar and include relevant schemes.

Tips

* Use a hardback notebook
to record your notes;

¢ include schemes and diagrams; and
* note any references given.

Lectures

To get the most out of lectures, try to prepare
reasonable notes first time, and then go back
over them later to check that they make sense.
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It is important that your lecture notes are
adequate, as they provide the basis of your
course syllabus and revision for examinations.

Tips
* Write headings for each part of the

lecture (highlight, underline, and/or
number them);

* check you have all the important
information in your notes or on a
hand-out;

» use different colours for the main part
of your notes and for extra information
or to clarify schemes;

* use a margin to highlight things,
for example:

* for important points
1 for incomplete notes
? for parts you didn’t understand

* develop your own style
and abbreviations;

* use bullet points; and

¢ include structures, schemes
and graphs.

With practice you should be able to get
adequate notes first time and just follow up
your margin symbols after the lecture.

It is important to listen and try to understand
rather than just copying.

Summarising information

When preparing reports and presentations, or
revising for examinations, you may have to
extract information from textbooks or journals.
You may also be required to produce notes of
your own presentations to give to colleagues.
Remember to write your notes in a way that
others will understand them.

Tips
* Jot down keywords and
relevant structures;

» add some references and any
additional information so the notes
can be understood;

« for presentations, reproduce
overheads/slides on a reduced scale
and include keywords and references
alongside each one.

It is also useful to take notes during meetings -
see Section 8 for more tips.

Remember to check your notes and follow

up anything you don’t understand soon
after the lecture or seminar.




Section 2

Keeping a laboratory notebook

THIS SECTION GIVES SOME GENERAL HINTS ON PRODUCING CLEAR,

CONCISE LABORATORY RECORDS

Keeping laboratory notebooks is essential
for successful scientific research.

They provide an accurate record of what
happens in the laboratory and are the basis
for reports and publications. Laboratory
records can be used in legal cases - e.g.
proving a patent or if an accident occurs.

Laboratory work is divided into three types:
following known procedures; modifying
known procedures; or carrying out new
research. Each organisation has its own
specific requirements for writing laboratory
records. Enough information should be
included so that a colleague can repeat the
experiment using your laboratory notes.

Make sure you are familiar with any
specific requirements and adhere to them.
This is especially important in industry
where you need to comply with good
laboratory practice (GLP).

Tips
Keep your laboratory records in a specific

notebook. For each experiment in your
laboratory notebook include:

« title and date;

* objectives;

* reaction scheme, if applicable;
* risk assessment;

* method and observations;

* results and calculations including error
margins, spectra and graphs; and

* a conclusion.




Section 3

Writing a report

THIS SECTION INCLUDES ADVICE ON WRITING A REPORT WHICH
COLLEAGUES MAY READ AND SHOULD BE ABLE TO UNDERSTAND

Whether you are in industry or university,

a lecturer, a salesperson, a molecular biologist,
an accountant or a manager you have to
write reports. Report writing is a key part of
most jobs. Reports inform others about
recent developments in your area, include
proposals for new work, or summarise
presentations and discussions from a
conference you attended.

Short reports (usually 4-20 pages) often
don’t include experimental detail, e.g.
research proposals, topic reviews, project
reports or a short paper. They provide an
overview and it should be possible to read
them quickly to identify key points. It can
be difficult to summarise the information
in a short report, but you should ensure
that it is well presented and readable.

Full reports (usually 20-200 pages) describe
the research in detail, including analysis of
results and any conclusions, e.g. a full paper
or thesis.When writing a research report you

must select the key results from your
experiments and explain the experimental
design and conclusions clearly and concisely.

Short reports

Tips

¢ Choose a relevant title and include
your name on the report;

* identify sections within your report -
aim for about six sections; -
e.g. Abstract, Introduction;

« structure your report using headings;

* write brief notes on each section,
highlighting where you will use
graphics;

* sketch out the graphics -
e.g.schemes, structures, graphs; and

* use a suitable computer programme
to draw chemical structures or other
figures - e.g. Isis Draw, ChemDraw or
Adobe lllustrator.
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Before starting your report check the required
style, length and format - i.e.font size and
layout. Make sure you know your intended
audience so you can pitch the report at the
right level. Assuming you are familiar with the
topic - i.e.the information you need is
accessible, you have read appropriate
journals/books, or have carried out a series of
experiments recorded in your laboratory
notebook - you can prepare to write your
report.

Write a complete first draft of your report and
expect to edit the content at least twice.

A short report should be:
¢ clear;
* concise;
« attractively presented -
i.e. with suitable graphics; and
* the correct length.
Read the final report yourself and make any

additional amendments. Ask colleagues for
their comments.

A good abstract is essential and may be the
first - and sometimes the only - section that
is read in a report. Further information about
writing clear and concise abstracts can be
found in Section 5 of this booklet.

Full reports
Tips

A full report should include:

* abstract or summary;

* introduction and background;

¢ results and discussion;

* experimental details; and

* references.

The order of the sections may vary and can
be divided up differently, but most full reports
cover these areas. The main body of a full
report is the results and discussion section.
Your research does not have to be described
in the order in which it was completed -

look at the results from your research and
decide the best way to explain the work.

* Use headings and sub-headings to
simplify a report;

* interpretation of results is usually covered
in the section on results and discussion;

¢ illustrate the results with relevant
schemes and diagrams;

* include titles for each table, scheme,
graph, spectrum and figure; and

* start writing the introduction and
experimental section at an early stage.
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The introduction and background should
contain a brief summary of the importance of
the topic, a review of previous work in this
particular area and the aims of the work
carried out.

The experimental section should contain
sufficient detail in order for colleagues to repeat
the experiments.This section should also contain
an accurate record of the data. Remember to
double check the experimental data since
others will use this to check their results.

A list of key references should be included at
the end of the report.

For chemistry reports, the RSC's format for
presenting experimental details is a good
guide.The first issue of an RSC journal each year
contains information for authors. Alternatively,
guidance notes for authors are available for
each journal on the RSC website,
www.rsc.org/journals

For reports on research chemistry it is
recommended that you use the same reference
format as the RSC does - i.e.author’s name,
journal title, year, volume, page number:

J.G.Karlsson, B.Karlsson, L.I. Andersson,
and I. A.Nicholls, Analyst, 2004, 129, 456

For physics reports follow the Institute of
Physics’' format. Check out Notes for Authors
on www.iop.org/journals/nfa/index.html

If you are writing a report on physics it is
advisable to follow the reference advice given
by the Institute of Physics:i.e.name(s) and
initials, date published, title of journal or book,
volume, and finally the page numbers:

Sharma V.K,, Chattopadhyay M.K.and
Roy S.B.2007 J.Phys.D: Appl. Phys.40 1869

For biology reports see the Institute of Biology’s
website for information — www.iob.org

You should also follow the Institute of Biology’s
reference style:i.e.name(s), (year published),
title of article, journal title, volume, (issue) and
finally the page numbers:

MacFarlane G.R., Markwell K.W.and
Date-Huxtable E. M., (2006), Modelling the
research process as a deep learning strategy,
Journal of Biological Education, 41(1), 13-20.





