. M_Mﬁnﬁw._ﬂ all Mwmﬂ&m n_m...‘o.ﬁm One page or more to “Instructions to Authors,”
which specific Emoﬁm:oz is conveyed regarding length of the meww-
Mwmwmhmmﬂmbmﬂ& mﬂmﬁ_mr%mﬁmm\ conventions, references, and so on Skim this
O getan idea of what journal editors e 1 scientists i

to have their work published. S R
Because most beginning biclogy students

find journal arti
read, a sample student laboratory report is : Ales bard fo

given in Chapter 6. Read the

audience, and tone.

STEP-BY-STEP INSTRUCTIONS FOR
PREPARING A LABORATORY REPORT
OR SCIENTIFIC PAPER

In order to prepare a well-written laboratory report according to accepted
conventions, the following skills are required:

m A solid command of the English language

m An understanding of the scientific method

® An understanding of scientific concepts and terminology
s Advanced word processing skills

» Knowledge of computer graphing software

m The ability to read and evaluate journal articles

m The ability to search the primary literature efficiently

m The ability to evaluate the reliability of Internet sources

If you are a first- or second-year college student, it is unlikely that you pos-
sess all of these skills when you are asked to write your first laboratory
report. Don’t worry. The instructions in this chapter will guide you through
the steps involved in preparing the first draft of a laboratory report. Revi-
sion is addressed in the next chapter, and the Appendices will help you with
word processing and graphing tasks.

Timetable

Preparing a laboratory report or scientific paper is hard work. It will take
much more time than you expect. Writing the first draft is only the first step.
You must also allow time for editing and proofreading (revision). If you
work on your paper in stages, the final product will be much better than if
you try to do everything at the last minute.
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TABLE 4.1 Timetable for writing your laboratory report

TABLE 4.1 Continued

Frame -Activity Rationale

Day 1 Complete laboratory It's fun. Besides, you need data to
exercise. write about. ‘

Days 2-3 Write first draftof The lab is still fresh in your mind. You
laboratory report. also need time to complete the

subsequent tasks before the due date.

Day 4 Proofread and revise first >_.<<mv.\m take a break after writing the

draft (hard copy). first draft and before revising it. This

“distance” gives you objectivity to read
your paper critically.

Day 5 Give first draft to a Your peerreviewer is a sounding
classmate for review, board for your writing. He/she will give

you feedback on whether what you
intended to write actually comes
across to the reader. You may wish to
alert your peer reviewer to concerns
you have about your paper (see “Get
Feedback” in Chapter 5).

Arrange to meet with An informal discussion is useful for
your classmate after providing immediate exchange of
he/she has had timeto  ideas and concerns.

review your paper

(“writing conference”).

Time )

Frame Activity Rationale

Day 6 Peer reviewer reviews The peer reviewer should amsms\.ﬁ:m.
g laboratory report. paper according to two sets of criteria.

One is the conventions of scientific
writing as described in “Scientific
Paper Format” in Chapter 3, and the
other is the set of questions in “Get
Feedback” in Chapter 5.

Hold writing conference  An informal discussion between the

during which the writer and the reviewer is :m.mE_ to
reviewer returns the first  give the writer an oumozc:_d\ to
draft to the writer. explain what he/she _Em:a.ma to
accomplish, and for the reviewer to
provide feedback.
Days 6-7 Revise laboratory report. Based on your discussion with your

reviewer, revise as necessary.
Remember that you do not have to
accept all of the reviewer’s
suggestions.

i ] i g ts to know what
Hand in both firstdraft ~ Your instructor wan .
Re and revised draft to you've learned.(we never stop learning
instructor. eithert).

The timetable outlined in Table 4.1 breaks the writing process down into
stages, based on a one-week time frame. You can adjust the time frame
according to your own deadlines.

Format your report correctly

Although content is important, the appearance of your paper is what makes
the first impression on the reader. If the pages are out of order and the ink
is faded, subconsciously or not, the reader/evaluator is going to associate
a sloppy paper with sloppy science. You cannot afford that kind of reputa-
tion. In order for your work to be taken seriously, your paper has to have a
professional appearance.

Scientific journals specify the format in their “Instriictions to Authors”
section. If your instructor has not given you specific instructions, the layout
specified in Table 4.2 will give your paper a professional look.

Consult the sample “good” student EonmﬁoQ H.m.@oi in Oﬁwﬁ.ﬁmn 6 for mw
overview of the style and layout. An m._mnﬂoEn Ew. nm_.:ma .w”o._omm% rmﬁ
Report Template,” available at (Zhttp://sites sinauercom/Kniselyde>) aromﬂ -
ted according to the guidelines of Table 4.2 and provides prompts tha mm p
you get started writing in scientific paper format. For Qmw.m;m on how ﬁw or-
mat documents in Microsoft Word, see the “Commands in Word 2010” sec-

tion in Appendix 1.

Computer savvy

Know your PC and your word processing software. Eowﬁ of Em tasks you
will encounter in writing your laboratory report are ammﬂ_cmm mw .b“m_um:.n:x
1, “Word Processing in Microsoft Word 2010” and >wmm:a~x 2, Kﬂw%m
Graphs in Microsoft Excel 2010 and Excel for Mac 2011.” If there is a tas H a
is not covered in these appendices, write it down and ask an expert later.



TABLE 4.2 Instructions to authors of laboratory reports

Feature Layout

Paper 82" x 11" (or DIN A4) white bond

Margins 1.25" left and right; 1” top and bottom

Font size 12 pt (points to the inch) &

Typeface Times Roman or another serif font. A serif is a small stroke that
embellishes the character at the top and bottom. The serifs
create a strong horizontal emphasis, which helps the eye scan
lines of text more easily.

Symbols Use word processing software. Do not write symbols in by hand.

Pagination Arabic number, top right on each page except the first

Justification
Spacing
New paragraph

Title page
(optional)

Headings

Subheadings

Tables and
figures

Sketches

References

Assembly

Align left/ragged right or Full/even edges
Doubile
Indent 0.5”

Title, authors (your name first, lab partner second), class,
and date

Align headings for Abstract, Introduction, Materials and
Methods, Results, Discussion, and References on left matgin or
center them. Use consistent format for capitalization. Do not
start each section on a new page unless it works out that way
coincidentally. Keep section heading and body together on the
same page.

Use sparingly and maintain consistent format.

Incorporate into text as close as possible after the paragraph
where they are first mentioned. Use descriptive titles, sequential
numbering, proper position above or below visual. May be
attached on separate pages at end of document, but must still
have proper caption. Keep table/figure and its caption ﬁommﬂ:m_‘
on the same page.

Hand-drawn in pencil or ink. Other specifications as in “Tables
and figures” above.

Citation-Sequence System: Make a numbered list in order om
citation.

Name-Year System: List references in alphabetical order by the
first author’s last name. Use a hanging indent (all lines but the
first indented) to separate individual references.

Both systems: Use accepted punctuation and format.

N

Place pages in order, staple top left. -

If you run into a major problem that prevents you from using your PC, you
should have a backup plan in place (familiarity with another PC).

Always back up your files somewhere other than your computer’s hard
drive. Options may include a USB flash drive (also called a jump drive or
thumb drive), an external hard drive, or online. Online options include cloud
services such as Google Drive, saving your files to your organization’s
server, or emailing files to yourself. See the section “Backing up your files”
on pp. 198-200 for more information.

Save your file frequently while writing your paper by clicking H on the
Quick Access Toolbar. You can also adjust the settings for automatically sav-
ing your file by clicking File | Options | Save | Save RutoRecover infor-
mation every __ minutes.

Install antivirus software on your computer and always check flash drives
for viruses before you use them. Beware of files attached to email messages.
Do not open attachments unless you are sure they come from a reliable
source.

Store flash drives with their caps on to keep dust out. Protect them from
excess humidity, heat, and cold. Only remove a flash drive from a computer
after you eject it and the message “Safe to Remove Hardware” is displayed.

If you must eat and drink near a computer, keep beverages and crumbs
away from the hard drive and keyboard.

Getting Started

Set aside 1 hour to begin writing the laboratory report as soon as possible
after doing the laboratory exercise. Turn off your cell phone and get off Face-
book, Twitter, YouTube, and email. Writing lab reports requires your full
concentration. What matters is the quality, not the quantity, of time you
spend on your assignments. Promise yourself a reward for time well spent.

Reread the laboratory exercise

You cannot begin to write a paper without a sense of purpose. What were
the objectives of your experiment or study? What questions are you sup-
posed to answer? Take notes on the laboratory exercise to prevent problems
with plagiarism when you write your laboratory report.

Organization

If your instructor provided a rubric or other instructions for organizing your
lab report, follow the instructions exactly. Otherwise use the standard IMRD
format, as described in Chapter 3.
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Audience

Scientific papers are written for scientists. mwgmmwg Hm_u.on.ﬁoQ Hmuoﬁm
should be written for an audience of fellow mgamﬁ&.yoﬂomﬂmﬁm\ who M<me
knowledge base similar to your own. When anﬁwﬂm how chﬂ mw M
ground information to include, assume that your mﬁ&mﬁnm knows only wha

you learned in class. Use scientific terminology, but define any terms known

/ “jargon”). .

osww,mm% w%HmH mm_.m&mmbnm _..wm fellow scientists, not students in a &mmmﬁ.uo.g mﬂ.ﬁ-
uation. Note the difference between the original text and the revision n

the following examples:

FAULTY: The experiments performed by the students
dealt with how different wavelengths of light
affect seed germination.

REVISION: The purpose of the experiment was to determine
how different wavelengths of light affect seed
germination. i

- ose of this experiment is to become
AT MWMﬁ%Q with new Hw_u techniques such as pro-
tein analysis, serial dilutions, and use of the
spectrophotometer.

REVISION: The purpose of this experiment was to use m\.ﬂm
biuret assay to determine protein concentration

in egg white.

Writing style

Laboratory reports are formal written mmmwmn.ambﬁm. Avoid mrm_:m mea n.Md.-
tractions and choose words that reflect the serious nature of scientific m@% y.
Readers of scientific papers trust the scientific Emﬁrca mba are mO:b wnw
that the facts speak for themselves. For this reason, wiite objectiv mw_.lwu m.-
is, do not make judgments. When making a statement that may not be 0bvi
ous to the audience, always back it up by citing an mcn‘woﬁﬁmaa«m source MM
by providing experimental evidence. Because the focus is ﬂw_ﬂwﬂm. mn”Mﬂ%\m mdwmi
the scientist, passive voice is used more frequently mm.mm.mﬂ y in the Mat
rials and Methods section) than in other kinds of Eﬂgm.cmm active voice
in the other sections, however, because it makes sentences shorter and more

dynamic.
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Past and present tense have specific connotations in scientific papers.
Authors use present tense to make general statements that the scientific com-
munity agrees are valid. Statements that are generally valid include expla-
nations of phenomena based on experimental results that have been repli-
cated by many scientists. Therefore, use present tense in the Introduction
and Discussion sections when describing information accepted by the sci-
entific community, and cite the source of any information that is not com-
mon knowledge for your audience. On the other hand, authors use past
tense to limit interpretations and conclusions to their own work. For this rea-
son, use past tense in the Materials and Methods and Results sections, and
whenever you are describing work that you personally carried out.

Start with the Materials and _sm:_@m Section

The order in which you write the different sections is not the order in which
they appear in the finished laboratory report. The rationale for this plan will
become obvious as you read on. The Materials and Methods section requires
the least amount of thought, because you are primarily restating the pro-
cedure in your own words.

Tense

When you write your laboratory report, describe the procedure in past, not
present, tense because (1) these are completed actions and (2) you are
describing your own work. Do not copy the format of your laboratory exer-
cise, in which the instructions may be arranged in a numbered list and the
imperative (command) form of‘verbs may be used for clarity.

Voice

There are two grammatical voices in writing: active and passive. In active
voice, the subject performs the action. In passive voice, the subject receives the
action. Passive voice is preferred in the Materials and Methods section
because the subject that receives the action is more important than who per-
formed it. The logic is that anyone with the appropriate training should be
able to perform the action. Consider the following examples:

ACTIVE VOICE: I peeled and homogenized the potatoes.

PASSIVE VOICE: The potatoes were peeled and Togomm.E.Nmm.

The sentence written in active voice is more natural and dynamic, but it
shifts the emphasis from the subject, “the potatoes” to “I.” Passive voice
places the emphasis on the potatoes, where it belongs. Because sentences
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written in passive voice tend to be longer and less direct than those writ-
ten in active voice, try to use active voice when the performer (you) is not
the subject of the sentence.

Level of detail

A well-written Materials and Methods section will provide enough detail to
allow someone with appropriate training to repeat the procedure. For example, for
a2 molecular biology procedure, include essential details such as the con-
centration and pH of solutions, reaction and incubation times, volume, tem-
perature, wavelength (set on a spectrophotometer), centrifugation speed,
dependent and independent variables, and control and treatment groups.
On the other hand, do not describe routine lab procedures such as:

» How to calculate molarity or use C,V, = C,V, to make solu-

tions
» Taring a balance before use
» Using a vortex mixer to ensure that solutions are well mixed

» Describing how to zero (blank) a spectrophotometer before
measuring the absorbance of the samples

= Explaining what type of serological pipette or micropipettor is
appropriate for a particular volume ’

» Designating the type of flasks of beakers to use i

m Specifying the duration of the entire study (“In our two-week
experiment, ...”) o

For a field experiment, however, time s important. When observing or col-
lecting plants and animals in nature, be sure to include in the Materials and
Methods section time of day, month, and year; sampling frequency; loca-
tion and dimensions of the study site; sample size; and statistical analyses.
Depending on the focus of your lab report, it may also be prudent to describe
the geology, vegetation, climate, natural history, and other characteristics of
the study site which could influence the results.

Here are some guidelines for the level of detail to include in the Materi-
als and Methods section.

Not enough information. Include all relevant information needed to repeat
the experiment. -

FAULTY: In this lab, we mixed varying amounts of BSA
stock solution with varying amounts of TBS
using a vortex mixer. We used a spectrophotome-
ter to measure absorbance of the 4 BSA samples,

Preparing a Laboratory Report 5.

m.ﬂ.ﬂn_ ﬁ.rmb we determined the concentration of 4
dilutions of egg white from the standard curve.

EXPLANATION: This procedure does not give the reader enough
information to repeat the experiment, because
essential details like what concentrations of BSA
were used to construct the standard curve, what
dilutions of egg white were tested, and the wave-
length set on the spectrophotometer have been
left out.

REVISION: Bovine serum albumin (BSA) solutions (2, 3, 5, 10
, mg/mL) were prepared in tris-buffered saline
(TBS). The egg white sample was serially diluted
1/5,1/15,1/60, and 1/300 with TBS. The
absorbance of all samples was measured at 550
nm using a Spec 20 spectrophotometer.

The following are examples of too much information.

Do not list materials and methods separately. The wording of the sectior
heading makes it tempting to separate the content into two parts. In fact
materials should not be listed separately unless the strain of bacteria, vec
tor (plasmid), growth media, or chemicals were obtained from a special o;
noncommercial source. It will be obvious to the reader what materials are
required on reading the methods.

Describe the solutions, not the containers. ’

FAULTY: Eight clean beakers were labeled with the follow-
ing concentrations of hydrogen peroxide and
those solutions were created and placed in the
appropriate beaker: 0, 0.1, 0.2, 0.5, 0.8, 1.0, 5.0,
and 10.0. )

EXPLANATION: Using clean, suitable containers to store solutions
is common practice in the laboratory. Putting
labels-on labware is also a routine procedure. An
essential detail mjssing from this sentence is the
units.

REVISION: The following hydrogen peroxide solutions were
prepared: 0, 0.1, 0.2, 0.4, 0.8, 1.0, 5.0, and 10.0%.
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Specify the concentrations, not the procedure for making solutions.

FAULTY: To make the dilution, a micropipette was used to
release 45, 90, 135, and 180 pL of bovine serum
albumin (BSA) into four different test tubes. To
complete the dilution, 255, 210, 165, and 120 pL
of TBS was added, respectively.

EXPLANATION: With appropriate instruction, B&.abm dilutions
of stock solutions becomes a routine procedure.
In the above example, you should assume that
your readers can make the solution using the
appropriate measuring Emgmam as long as you
specify the final concentration.

wi . i BSA were pre-
REVISION: The following concentrations of :
pared for the Bradford assay: 300, 600, 900, and
1200 pL/mL.

Include only essential procedures and write concisely.

FAULTY: The test tubes were carried over to the spec-:
trophotometer and the wavelength was set to 595
nm (nanometer). The spectrophotometer was
zeroed using the blank. Each of the remaining 8
samples in the test tubes were individually

placed into the empty spec tube, which was then .

placed in the spectrophotometer where the
absorbance was determined.

EXPLANATION: The only detail important enough to mention is
the wavelength.

REVISION: The absorbance of each sample was measured
with a Spectronic 20 spectrophotometer at 595
nm.

Avoid giving “previews” of your data analysis.

FAULTY: A graph was plotted with Absorbance on Em y-
axis and Protein concentration on the x-axis. An
equation was found to fit the line, then the

Preparing a Laboratory Report 5

unknown protein absorbances that fell on the

graph were plugged into the equation, and a
concentration was found.

EXPLANATION: Making graphs is something that you do when
you analyze your raw data, but it is not part of
the experimental procedure. How and why you
chose to organize the data will become obvious
to the reader in the Results section, where you

display graphs, tables, and other visuals and
describe the noteworthy findings.

REVISION: Delete this entire passage.

Cite published sources. If you are paraphrasing a published laboratory exer-
cise, it is necessary to cite the source (see “Documenting Sources” on pp.

81-94). Unpublished laboratory exercises are not usually cited; ask your
instructor to be sure.

Do the Results Section Next

The Results section is a summary of the key findings of your experiment.
This section has two components:

m Visuals, such as tables and figures

m Abody, or text, in which you describe the results shown in the
visuals

When you work on the Results mmnmow\ v&s will complete the following
tasks, which are often done concurrently, not necessarily sequentially:

® Analyze the raw data. Raw data are all the observations and
measurements that you recorded in your lab notebook. It is
your job as the author to analyze all these data and process the
information for the reader. Do not simply transfer raw data
into your lab report (your instructor may ask you to attach
pages from your lab notebook as an appendix, however).
Instead, summarize the data by eliminating aberrant results
(because you realized that you made a mistake in obtaining
these results), averaging replicates, using statistical methods to
see possible trends, and/or selecting representative pictures
(micrographs or gel images). The goal of data analysis in gen-



56 Chapter4

eral is to try to figure out what the data show. W\hmam mﬁmmwmwﬂ-

the predictions that were .
ly, you compare the results to ns ]
%bvmrm gﬁoﬂﬂmmmm you proposed when .Qm.mHmEbm %own experi
ment. When the results match the predictions, then t M -
rﬁuogmmmm are mfuwoimm. Conversely, Sw.ﬂmﬂ the results a
unexpected, further research may be required.

» Organize summarized data in tables or figures. <<<ﬁmﬂ %mw“mm
i ized data in a table or plot numerical v
organize summarize ¢ e
be able to see trends that we
on a graph, you may e
i i 5 re powertul than
ent before. Effective visuals are mo: .
alone and they provide strong mjﬁﬁoﬂ for your arguments. Se
the “Organizing Your Data” section. "

quﬂw%mwwcsm The percentage of male gametophytes increased
the figur 4

immediately with population density initially, but above 75 X
precedesthe | oametophytes/plate, the percentage of males w_mwmﬂ” “ :wcmﬂ
figure. 8kip a leveled out at about 72% (Figure 1).

line before and in parentheses
after the figure.
80 Show individual
g 70 data points
3 60
2 5
Dependent g I ,
aniablcon g 40 <4—— Font of axes labels and )
yaxs § 30 numbers is large and legible
[o2]
m 2 The x-axis scale
=10 has proper
, : 3 _ d % spacing and
independent oo 50 100 150 200 250 | .uwoo numbers read
nee i i /plate jall
; tion density (# gametophytes/p sequentially
<EMMU_m on Populatiol y s
x-a

1space 2 spaces (no colon or period)_

VY . . Ummnlu.nm_m z_.ﬁ_ﬂ ]
igmeleaption Figure 1 Effect of population density M_ﬂw M_.Mm_ﬂowmw :mu_<.
_m%mﬂﬂ%mma on the percentage of male gametophytes s Mo e
figure. It consists in wild type Ceratopteris )i label.
of Arabic number

B R
O
I L A
o T DAY LT e
A T AT s e -

and title.
= i Rest i i d figure
howing a properly formatte
i 1 Excerpt from a Results mmnﬂos s i f
MWWﬂnMHW line AQMWm set); text that describes the figure precedes it.
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® Decide in which order to present the tables and figures. The
sequence should be logical, so that the first visual provides a
basis for the next or so that the reader can easily follow your
line of reasoning.

» Describe each visual in turn and refer to it in parentheses.
Describe the most important thing you want the reader to
notice about the visual. Refer to the visual by number in paren-
theses at the end of the first sentence in which you describe it.
Position the visual after the descriptive paragraph (Figure 4.1).

Other examples of good descriptions of visuals are given in
Figures 4.2 and 4.4.

Writing the body of the Results section

The body of the Results section is a description of the important findings of
your study or experiment.

Tense. Use past tense, since you are referring specifically to your own
results. Do not use present tense, because present tense would indicate that

the scientific community has already agreed that your results are gener-
ally valid.

<omnm.Gmmmnm<m<omnmmm§:n7mm possible to make your descriptions clear
and concise.

Style. Refer to Figure 4.1 as you read the following examples, which illus-

trate some of the common problems you may encounter when writing your
Results section.

Report the results objectively, without explaining or interpreting them.

FAULTY: As population density increased, the percentage
of male gametophytes also increased due to the
effect of the pheromone antheridiogen.

EXPLANATION: Do not try to explain the results in the Results
- section. Save interpretation for the discussion.
REVISION:  The percentage of male gametophytes increased

with population density initially, but above 75
gametophytes/plate, the percentage of males
leveled out at about 72% (Figure 1)
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Make every sentence meaningful.

FAULTY:

EXPLANATION:

FAULTY:

EXPLANATION:

FAULTY:

EXPLANATION:

REVISION:

The results of the testing showed that population
density affected the percentage of male gameto-
phytes.

How did population amsmmw affect the percentage”
of males?

The final analyzed data from:he lab m.roima that
there was a population density at which .m.,m
number of gametophytes was no longer increas-
ing.

What was the density at which the percentage of
males no longer increased?

i t of population den-
Figure 1 represents the effect of p
m:mv\s on the percentage of male ‘mwgmﬁongmm.
The class data was averaged for the effect that
each density had on the zcgwwm of males.

What was the effect of population density on the
percentage of males? '

otophytes increased
The percentage of male “ijpwﬁow y :
iwm%@oﬁammob density initially, but above 75
gametophytes/plate, the percentage of males
leveled out at about 72% (Figure 1).

Similarly, eliminate unnecessary introductory phrases such as:
s It was found that...
» The results show that...
m There is a general trend where...
a It can be determined that...
= When the test plates were observed and counted, .
a When the values for each calculation had been obtained, it was

clear that...

REVISION: Delete the introductory phrase and begin the

sentence with an actual result.

If you are presenting
line, as in the follo

Preparing a Laboratory Report  5¢

Always refer to the visual that contains the data that you are describing

FAULTY:

FAULTY:

EXPLANATION:

REVISION:

ma:n:.o.ﬁ

The results that were obtained while completing
the lab clearly showed that the percentage of
male gametophytes increased with population
density initially, but above 75

gametophytes/plate, the percentage of males
leveled out at about 72%.

The figure below shows that there was a linear
relationship between population density and
percentage of male gametophytes up to about 75
gametophytes/plate. At higher densities, the
percentage of males stayed the same.

Which figure contains the results the author is
describing?

The percentage of male gametophytes increased
with population density initially, but above 75
gametophytes/plate, the percentage of males
leveled'cut at about 72% (Figure 1).

Equations are technically part of the text and should 7ot be referred to as

figures. Equations are set off from the rest of
you have several equations and need to
body of the Results (or another)
and place the number in par

the text on a separate line. If
. refer to them unambiguously in the
section, number each equation sequentially
entheses on the right margin. For example:

.>vmo_.¢mbnm =-log T 1)

mmmmcgnmo?@mmo:m\mmmbﬁrmum%a_uo:bmmnr
wing example: -

Protein concentration of the unknown sample was determined
using the equation of the biuret standard curve. The measured
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Graph

TABLE4.3 Types of graphs and their purpose

Purpose

Example

TABLE 4.3

Graph

Preparing a Laboratory Report 6

Continued

Purpose

Example

Histogram

Scatterplot

Line graph

To show the distribution of a
quantitative variable.

To show the relationship
between two quantitative vari-
ables measured on the same
individuals. Look for an overall
pattern and for deviations from
that pattern. If the points lie
close to a straight line, a linear
trendline may be superimposed
on the scatter graph. The corre-
lation, r, indicates the strength
of the linear relationship.

To show the relationship
between two quantitative vari-
ables. One variable may be
dependent on the other. The
variable that is being manipu-
lated is called the independent
or explanatory variable. The
variable that changesin
response to the independent
variable is called the depend-
ent or response variable. By
convention, the independent
variable is plotted on the x-axis
and the dependent variable is
plotted on the y-axis. Error bars
may be included to show vari-
ability.

Distribution of grades on an
exam. Y-axis shows number of
students; x-axis shows numeri-
cal score on the exam.

Relationship between shell
length and mass. If we are just
looking for a pattern, it doesn’t
matter which variable is plot-
ted on which axis. If we suspect
that mass depends on length,
plot mass on the y-axis and
length on the x-axis. Look at
the form, direction, and
strength of the relationship.

Relationship between enzyme
activity and temperature.
Because temperature is the
variable that is being manipu-

lated, it is plotted on the x-axis.

Because enzyme activity is the
response being measured, itis
plotted on the y-axis.

Scatterplot
with
regression
line

Bar graph

Pie graph

,_.mu predict the value of y for a
given value of x or vice versa.
The response variable must be
dependent on the explanatory
variable and the relationship
must be linear. The regression
line takes the form y = mx+ b,
where m is the slopeand b is .
the y-intercept.

To show the distribution of a

categorical (non-quantitative)
variable.

To show the distribution of a
categorical (non-quantitative)
variable in relation to the
whole. All categories must be
accounted for so that the pie
wedges total 100%.

Standard curve for a protein
assay. Protein concentrations
of a standard such as BSA are
plotted on the x-axis.
Absorbance (measured by a
spectrophotometer) for each
no:mm::‘mzo: is plotted on the
y-axis. A regression line is fitted
ﬂo.ﬂ:m data. To predict the pro-
tein concentration of a sample
(x), measure its absorbance (y)
and solve the regression equa-
tion for x.

Effect of different treatments
on plant height. One axis
shows the treatment category
and the other shows the
numerical response.

Composition of insects in a
backyard survey. Each wedge
represents the percentage of
an order of insects. Orders with
low representation may be
combined into an “Other”
wedge to complete the pie.

absorbance value was substituted for y, and the equation was
solved for x (the protein concentration):

y = 0.0417x PR
0.225 = 0.0417x Preparing visuals
5.40 =x _ : ,
The most common visuals in scientific writing are tables and figures. A tabl
. Atable

is defined by Webster’s dictionary as “a systematic arrangement of data usu-

Thus, the protein concentration of the sample was 540 mg/mL. ally in
y In rows and columns for ready reference.” A figure is any visual that
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is not a table. Thus, line graphs, bar graphs, pie graphs (also called pie
charts), drawings, gel photos, X-ray images, and microscope images are all
called figures in scientific papers.

The type of visual you use depends on the objectives of your study or
experiment and the nature of the data. Use a table when

» The exact numbers are more important than the trend.

= Statistics such as sample size, standard error, and P-values are
used to support your conclusions.

» Arranging categorical variables and other non-quantitative
information makes it easier to interpret the results.

Use a graph to show relationships between or among variables. The type of
graph that can be used is often dictated by the nature of the variables—quan-
titative or categorical. Categorical variables are groups or categories that
have no units of measurement (treatment groups, age groups, habitat, etc.).
Bar graphs and pie graphs are commonly used to display results involving
categorical variables. Quantitative variables, on the other hand, have numer-
ical values with units. Line graphs (also called XY graphs) and scatter graphs
(also called scatterplots) display relationships between quantitative variables.
Some of the graphs frequently encountered in the field of biology are sum-
marized in Table 4.3 and described individually in the following sections.

Do not feel that you have to have visuals in your lab report. If you can
state the results in a sentence, then no visual is needed (see Example 1 in the
“Organizing Your Data” section).

Tables

Tables are used to display large quantities of numbers and other informa-
tion that would be tedious to read in prose. Arrange the categories verti-
cally, rather than horizontally, as this arrangement is easier for the reader to
follow (see, for example, Table 1 in Figure 4.2). List the items in a logical
order (e.g., sequential, alphabetical, or increasing or decreasing value).
Include the units in each column heading to save yourself the trouble of
writing the units after each number entry in the table.

By convention, tables in scientific papers do not have vertical lines to sep-
arate the columns, and horizontal lines are used only to separate the table
caption from the column headings, the headings from the data, and the data
from any footnotes. The tables in this book are formatted in this style.

Give each table a caption that includes a number and 2 title. Center the
caption or align it on the left margin above the table. Use Arabic numbers,
and number the tables consecutively in the order they are discussed in the
text. Notice that in this book, the table and figure numbers are preceded
by the chapter number. This system helps orient the reader in long manu-
scripts, but is not necessary in short papers like your laboratory report.
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Z#Qmwo acid (ABA) and gibberellic
Text describing acid A.Q@ had opposite effects on seed
) b germination (Table 1). The majority of the |— Referto
immediately seeds (92.5%) germinated in the light, but the table
m_qm_nmm.mmﬂ”m — fewer germinated when they were exposed e
line before and t0 0.05-8 uM ABA. On the other hand, only in parentheses
after the table. 25% of the seeds germinated in the dark.
This percentage increased when the seeds
were exposed to 10-40 uM GA.
Arabic
number
1 space & 2 4
”_.m_u_m .n.mvaos % spaces (no colon or periad) Descriptive tite.
is positioned F _ Essence of table
above table. Table 1 Interaction between light and e oo

It consists of without referring

hormones in the germination of light-

Arabic number o~ to the body of the
it monmu.wwo lettuce seeds Results mmnvmo:.
ight ABA GA Seed germination
_n:_mﬂ word of I_I_Homgoa M) (M) (%) —
column
heading is i 0 92.5 Column
Soneraly White  0.05 15 headings
capitalized fluorescent 5 8 m:n_cam units
Amxnmuﬁ mor light 8 0 ﬁ:ﬂm_,mzﬁsmmmm
words suc .
25 pH and appropriate
cDNA that Dark y 2
begin with a 2 42
lower case : 20 63
letter) 40 37 _
* F [ | _ |
. Categories (dependent  Horizontal ) verti
variables) are arranged lines are used __w_%mmmmﬂnm_

in columns, not rows ¢ sparingly

e e e

used

B s -

Figure 4.2 Excerpt ffom a Results section showi
S ow
ceded by the text that describes the data in'the MM% e

From the table title alone, the reader should be able to understand the
essence of mﬁ table without having to refer to the moa% (text) of the Results
section. For simple tables, it may suffice to use a precise noun phrase rather
than a full sentence for the title. For more complex tables, one or more full
sentences may be required. Either way, English mwmgmn\g_mm apply:



» Do not capitalize common nouns (general classes of people,
places, or things) unless they begin the phrase or sentence.

» Capitalize proper nouns (names of specific people, places, or
things).

» Do not capitalize words that start with a lower case letter (for
example, pH, mRNA, or cDNA), even if they begin a sentence.

Some examples of faulty and preferred titles are shown below.

FAULTY: Table1 The Relationship Between Light and
Hormones in the Germination of Light-Sensitive
Lettuce Seeds

EXPLANATION: Do not capitalize common nouns.

FAULTY: Table 1 Table of interaction between light and
hormones in the germination of light-sensitive
lettuce seeds

EXPLANATION: Do not start a title with a description of the visual.

FAULTY: Table1 Seed germination data
EXPLANATION: Do not write vague and undescriptive titles.

REVISION: Table 1 Interaction between light and hormones
in the germination of light-sensitive lettuce seeds

A table is always positioned after the text in which you refer to it (see Fig-
ure 4.2). Refer to the table number in parentheses at the end of the first sen-
tence in which you describe the table contents. That way the reader can refer
to the table as you describe what you consider to be important.

In your laboratory report, it is not necessary to include a table when you
already have a graph that shows the same data. Make either a table or a
graph—not both—to present a given data set.

Tables can be constructed in either Microsoft Word (see “The Insert Tab”
section in Appendix 1) or Microsoft Excel (see Figure A2.6 in Appendix 2).

Line graphs (XY graphs) and scatterplots

Line graphs display a relationship between two or more quantitative vari-
ables. What we hope to learn from the data in part determines the format
of the XY graph (Figure 4.3). For example, in observational studies, scien-
tists observe individuals and measure variables that they are interested in.
Quite often, the purpose of an observational study is to look for a pattern
in nature. Patterns may be easier to spot when the numerical data are plot-
ted as a scatterplot, one kind of line graph in which the individual data
points are not connected (Figure 4.3A). By convention, if one of the variables
explains or influences the other, then this so-called explanatory or inde-
pendent variable is plotted on the x-axis. The variable that shows the
response, also called the dependent variable, is plotted on the y-axis. In
some observational studies, there may not be a causative relationship
between the two variables, in which case it doesn’t matter which variable
is plotted on which axis.

The first step in describing a pattern on a scatterplot is to look at the form
and direction of the data. The form may be linear, curved, clustered, or random;
because many relationships in nature are linear, exponential, or logarithmic,
keep an eye out for these kinds of forms. The direction indicates whether the
relationship between the variables is positive (large values for y correspond to
large values for x and vice versa) or negative (large values for y correspond to
small values for x and vice versa), or if there is no change in y with x or vice
versa. Once you've described the form and direction of the scatterplot, try to
assess the strength of the relationship. How closely do the points follow the
form? Alot of scatter and the presence of outliers indicate a weak relationship.

Our eyes are pretty good at recognizing when the data fall on a straight
line, but we need a more objective way to assess the strength of the relation-
ship. One such indicator is called correlation (r), whose rather complex for-
mula produces values between -1 and 1. Correlation values near 0 indicate
aweak linear relationship, with the strength of the relationship increasing as
r approaches -1 (when the direction is negative) or 1 (when the direction is
positive). When the data in an observational study show a strong linear rela-
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tionship, scientists may superimpose a straight _.wbmd.d Em. mnm#MH.W%ﬁ and
display r as a measure of the strength of the Hm_mﬁo?wr:u ﬁu_.mﬁm : 9 .

In observational studies, scientists measure a <wﬂm.§m of EWmHmm.ﬁ withou
trying to influence the response. On the other hand, in mxwmnﬂmﬂm\ Wﬂmﬂ
tists impose a treatment on individuals and then observe how the trea
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<4 Figure 4.3 Different line graph formats showing relationships between variables.

(A) A scatterplot displays numerical observations with the purpose of determin-
ing whether there is a relationship between shell mass and shell length. (B) A scat-
terplot with a straight line added shows that there is a strong linear relationship
between the two variables. (C) The relationship between the independent and
dependent variables in each treatment group is hard to see when the points are
not connected. (D) The relationship is much easier to see when the points are con-
nected with straight or smoothed lines. (E) Error bars show variability about the
mean. (F) A least-squares regression line and its equation are used te predict one
variable when the other is known. Regression lines are used only in specific situa-
tions when the linear relationship between the two variables is clearly established.

affects their responses. The purpose of an experiment, therefore, is to deter-
mine the effect of one variable (the explanatory or independent variable) on
another (the response or dependent variable). By convention, the independ-
ent variable (the one the scientist manipulates) is plotted on the x-axis and
the dependent variable (the one that changes in response to the independ-
ent variable) is plotted on the y-axis.

On a scatterplot, the individual data points are not connected, because
the purpose of the graph is to determine the form, direction, and strength
of the relationship between the variables. In contrast, in an experiment, sci-
entists want to know how the imposed treatments affect the response. To
make it easier to see this effect, the data points are connected by straight
or smoothed lines. Lines avoid confusion particularly when there is more
than one data set on a graph (compare Figures 4.3C and D). Never show the
lines without the experimental data, however.

Data points displayed on graphs are typically a summary of the raw data,
with each point representing the mean value calculated by averaging many
replicates. To show variability in the measured values (especially when
the data are distributed normally about the mean), authors may include
error bars on their graphs (Figure 4.3E). An explanation of what the error
bars represent—standard deviations or standard errors of the mean—should
be given in the figure title along-with the number of observations.

Finally, standard curves represent a special case of line graph, whose pur-
pose is to predict one variable when the other is known. First the data points
are plotted as a scatterplot, and then a least-squares regression line (best-
fit line) is fitted to the points (Figure 4.3F). The square of the correlation, 72,
describes how well the regression line fits the data. The closer the r*value
is to 1, the better the fit. The better the fit, the closer the predicted value will
be to the true value of the unknown variable.

Figures are always numbered and titled beneath the visual (Figure 4.4; see
also Figure 4.1). The captions may be centered or placed flush on the left
margin of the report. Arabic numbers are used, and the figures are num-
bered consecutively in the order they are discussed in the text.
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The percentage of male gametophytes increased
with population density of the wild type strain,
but there were no male gametophytes at any
density in the Her 1 strain (Figure 2).

Give each data set

Chart area has —» its own m.mm_;\
no border distinguishable
= symbol. Make
k o B —symbols and lines
€ 7o black for best
m, 60 - contrast.
..w..v 50
m for -o-WT Include a key when
S 30F —A- Her ] — there are 2 or more
L 20+ lines on one graph.
3 IF Key has no border
19 A AL e ; : A and is positioned
07" 50 fo0 150 200 250 300  Withintheaxes.
Put units in Population density (# gametophytes/plate)
parentheses =
as part of the
axes labels

stands alone on the percentage of male gametophytes

in wild type and Her 1 Ceratopteris——Italicize Latin
names of genera

Figure title Figure 2 Effect of population density

Figure 4.4 Excerpt from a Results section showing a @Hoﬂum,n_v\ formatted figure
with two sets of data. A legend (key) is needed to distinguish the two lines. The
text that describes the figure precedes it.

From the figure title alone, the reader should be able to understand the
essence of the figure without having to refer to the body (text) of the Results
section. For simple figures, it may suffice to use a precise noun phrase rather
than a full sentence for the title. For more complex figures, one or more full
sentences may be required. Either way, English grammar rules apply: Do
not capitalize common nouns (general classes of people, places, or things)
unless they begin the phrase or sentence. Capitalize proper nouns (names
of specific people, places, or things). Do not capitalize words that start with
a lower case letter (for example, pH, mRNA, or cDNA), even if they begin
a sentence. Some examples of faulty and preferred titles are shown here.
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FAULTY: Figurel The Effect of Population Density on the
Development of Male Gametophytes

EXPLANATION: Do not capitalize common nouns.

FAULTY: Figurel Percentage of male gametophytes vs.
population density

EXPLANATION: Do not restate the y-axis label versus the x-axis
. label as the figure title.

FAULTY: Figure 1 shows the effect of population density
on the percentage of male gametophytes in wild
type Ceratopteris

EXPLANATION: Separate the figure number and the title.

FAULTY: Figurel Line graph of the effect of population
. density on the percentage of male gametophytes
in wild type Ceratopteris

EXPLANATION: Do not start a title with a description of the visual.

FAULTY: Figurel Averaged class data for C-fern
experiment - ..

EXPLANATION: Do not write vague and undescriptive titles.

REVISION: Figure 1 Effect of population density on the
percentage of male gametophytes in wild type
Ceratopteris

If there is more than one data set (line) on the figure, you have three options:
» Add a brief label (no border, no arrows) next to each line.
= Use a different symbol for each line and label the symbols in a
key (as in Figure 4.4). Place the key without a border within the

axes of the graph. This is the easiest option if you are using
Excel to plot your data.

m If the first two options make the figure look cluttered, identify
the symbols in the figure caption.

All three formats are acceptable in scientific papers as long as you use them
consistently.
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Figure 4.5 Final height of corn plants after &-week treatment with different nutri-
ent solutions. This figure is an example of a column graph.

Figures in your laboratory report should be prepared according to the
guidelines specified by the Council of Science Editors (CSE Manual 2006).
Although you may wish to plot a rough draft of your graphs by hand, you
should learn how to use computer plotting software to make mnm.ﬁrm.
Microsoft Excel is a good plotting program for novices (see ,Pﬁﬁmﬂ.&x 2)
because it is readily available and fairly easy to use. The time you invest
now in learning to plot data on the computer w ill be invaluable in your
upper-level courses and later in your career.

Control

Nutrient solution
w

Height (cm)

e e i g L T T

Figure 4.6 Final height of corn plants after 4-week treatment with different nutri-
ent solutions. This figure is an example of a horizontal bar graph.
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Bar graphs

Abar graph allows you to compare individual sets of data when one of the
variables is categorical (not quantitative)—this is the main difference
between line graphs and bar graphs. Bar graphs are more flexible than pie
charts because any number of categories can be compared; the percentages
do not have to total 100%. Error bars may be centered at the top of each data
bar to show variability in the measured data. When the data bars are black,
only half error bars are used.

Consider an experiment in which you want to compare the final height
of the same species of plant treated with four different nutrient solutions.
The nutrient solution is the non-numerical, categorical variable; the height
is the response variable. The data bars can be arranged vertically (Figure
4.5) or horizontally (Figure 4.6). The arrangement you use often depends on
your sub-discipline, but the horizontal arrangement is more practical when
the category labels are long.

The bars should be placed sequentially, but if there is no particular order,
then put the control treatment bar far left in column graphs or at the top in
horizontal bar graphs. Order the experimental treatment bars from shortest
to longest (or vice versa) to facilitate comparison among the different con-
ditions. The baseline does not have to be visible, but all the bars must be
aligned as if there were a baseline.

The bars should always be wider than the spaces between them. In a
graph with clustered bars, make sure each bar has sufficient contrast so that
it can be distinguished from its neighbor (Figure 4.7). Instructions for plot-
ting bar graphs in Excel 2010 are given in Appendix 2.

164
144 O Light-grown
124 ® Dark-grown
§ 101
£ 8-
2
£ 67
1
11—l
Oi
5 10 15

Days

———————ws pm——-s i T—— T A e AL e 1 4 e e ——

Figure 4.7 Difference in height of groups of light-grown and dark-grown bean
seedlings at 5, 10, and 15 days after planting. This figure is an example of a clus-
tered bar graph. Each bar in the cluster must be easily distinguishable from its
neighbor.
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you have to make the decision on your own, ask yourself the following ques-
tions:

» Can I state the results in one sentence? If so, then no visual is
needed. ,

u Are the numbers themselves more important than the trend
shown by the numbers? If s0, then use a table.

» Is the trend more important than the numbers themselves? If
S0, use a graph,

* Are both variables quantitative? If $0, then use a line graph.

* Is one of the variables categorical (not quantitative)? If so,
then use a bar graph.

u Are the results descriptive rather than quantitative? If so, use
photos and images.

The following examples demonstrate that there may be more than one good
way to organize the data. Some visuals may be more appropriate than oth-
ers, ana in some cases, no visual may be the best alternative.

EXAMPLE 1: Brassica seeds were placed on filter paper satu-
rated with PH1, 2, 3, or 4 buffered solutions. The
positive control was filter Ppaper saturated with

. water. After 2 days, 100% of the seeds in the pos-
itive control germinated. No seeds germinated in
any of the buffered solutions.

POSSIBLE No visual is needed because the results can be
SOLUTION: summarized in one sentence: “After 2 days, 100%
of the seeds that imbibed water germinated, but
none of the seeds that were treated with buffered
solutions ﬁm 1,2,3,0r4 germinated.”

EXAMPLE 2: Light-sensitive lettuce seeds placed on filter
paper saturated with water were exposed to the
same fluence of white fluorescent, red, far-red,
green, and blue light treatments as well as dark-
ness, and the percentage that germinated was
determined 30 hours later.

POSSIBLE = Since some of the data are categorical rather than
SOLUTION: quantitative (colors rather than wavelengths of
light), either a table or a bar graph (Figure 4.9)
works well to display the results.
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(A)
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Table 1 Effect of light treatment on percentage of
light-sensitive lettuce seeds germinated after 30 hr

- Seed

Light treatment germination (%)

Red 76

White 65

Blue 44

Far-red 38

Green 37

Dark 30

. 80

&
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g 40
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Lol White Dark Red Blue Far-red Green
Light treatment -~

Figure 1 Effect of light treatment on percentage of light-sensitive lettuce
seeds germinated after 30 hr

Figure 4.9 Example 2 data summarized in (A) a table or (B) a bar graph. The posi-
tive and negative controls are placed to the left, and, if there is no particular order
to the categories (colors in this example), arrange the bars in order of the longest

to the shortest (or vice versa),

INAPPROPRIATE A line graph is not appropriate because both vari-

SOLUTION: ables are not quantitative. We only know the col-
ors of light, not the exact wavelengths. Text only
is not appropriate because listing the seed germi-
nation percentages in a sentence is tedious to
read and hard to comprehend.

EXAMPLE 3: The activity of an enzyme (catalase) was moni-
tored at nine different temperatures in order to

determine the optimal temperature for maxi-
mum activity.

Preparing a Laboratory Report

mMOmme:m If your emphasis is on the actual numbers rather
LUTION: than the trend, then display the results in a table.

If the trend is more-important than the numbers,

use a line graph and connect the points with
smoothed or straight lines (Figure 4.10).

e e e i PR b o

(A)
Table 1 Effect of temperature on catalase activity
HoEwﬂmEHo . Catalase activity
(§(®)) (units of product formed - sec™)
4 0.039
15 0.073
23 - 0.077
30 0.096
37 0.082
50 0.040
60 0.007
70 0
100 0
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~ 017
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Temperature (°C)

Figure 1 Effect of temperature on catalase activity

75

Figure 4.10 Example 3 data summarized in (A) a table or (B) a line graph. When ..

data are summarized in a table, the emphasis is placed on the numbers rather

than on the trend. For the same data, a line graph is more effective than a table in

showing the trend.
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Make Connections
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Style. When explaining your results, never use the word prove. Instead, use
words and phrases like provide evidence for, support, indicate, demonstrate, or
strongly suggest. The reason for this choice of words lies in the logic behind
the scientific method. If our results match our predictions, then there is evi-
dence that our hypotheses are correct. When many scientists get the same
results independently, then the support for a given hypothesis grows. Sci-
entists are reluctant to use the word “prove,” because there is always a
chance that a future study may.provide conflicting evidence.

FAULTY: These results prove that catalase was denatured
at temperatures above 60°C.

REVISION: These results strongly suggest that catalase was
denatured at temperatures above 60°C.

Organization. Start the discussion by restating the objectives of the cur-
rent work. Then recap each result and try to explain it. Interpret the results
so that the reader understands how you arrived at your conclusions. Ide-
ally, there will be a one-to-one correspondence between the important points
you address in the Discussion section with the problems or questions you
stated in the Introduction section.

Especially in introductory biology labs, the results may not always work

out the way we expect. If your results defy explanation, consider these pos-
sible reasons: ¥

® Human error, including failure to follow the procedure, failure
to use the equipment properly, failure to prepare solutions cor-
rectly, variability when multiple lab partners measure the same
thing, and simple arithmetic errors. If you suspect that human

error may have affected your results, then acknowledge its
contribution.

3

» Numerical values were entered incorrectly in the computer
plotting program.

» Sample size was too small.

m Variability was too great to draw any conclusions.

If you can rule out these possibilities, discuss your results with your lab part-
ner, teaching assistant, or instructor. If there is an obvious error, an “out-
sider” may be able to spot it immediately. In any event, having a discussion
with a knowledgeable individual may help you understand the concept,
even if you obtained unexpected results. .

Next, compare your results with those in the literature. Do your find-
ings support or contradict results published previously? Did you use a dif-
ferent method, but still obtain the same result? Or could a different method
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account for a conflicting result? If there are inconsistencies in your data,
point them out. Discuss possible sources of error.

Read the Discussion section of published papers to learn how scientists
present convincing arguments for their conclusions. Always paraphrase
information you obtained from others and cite the source (see “Document-
ing Sources” on pp. 81-94).

Finally, if warranted, add a conclusion about the significance of your
work. You may describe how your results apply to a related field or possi-
ble future work that focuses on an interesting observation:

Write the introduction

After having written drafts of the Materials and Methods, Results, and Dis-
cussion sections, you should be intimately familiar with the procedure, the
results, and what the results mean. Now you are ina position to put your inves-
tigation into perspective. What was already known about the topic? Were there
any unanswered questions? Why did you carry out this investigation?

The structure of the introduction is broad to specific, just the opposite
of that of the discussion.

Main topic ~ familiar to the audience

Question or unresolved
problem

Objectives of
the current
work

Organization. The introduction consists of two main paris:
» Background information from the literature, and

» Objectives of the current work.

The opening sentence of the Introduction section is usually a general
observation or result familiar to readers in that discipline. Subsequent sen-
tences narrow down the topic to the specific focus of the current study. Sub-
sequent paragraphs then provide background information from the litera-
ture and describe unanswered questions or inconsistencies. The objectives
of the current work are usually stated in the last paragraph of the Introduc-

tion section.
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Tense. In the course of idi
- In’ providing background inf i
- rse C . ormation on i
mem“m %MM._EM scientific fact that is based on findings published WMMmMW%
oEmn,ma.ﬁmm * escribing scientific fact, use present tense. When stating the
your study, use past tense. Past tense is preferred _umnmcmmmuuct

posing objectives is a completed acti i
oo i p. Aaction that you carried out before starting

Voice, Acti ice i ed beca

: Ve voice is preferred bec: i

. m. .

b use it makes sentences shorter and more

Effective Advertising

The whol i iti i
fellow seientts: The abesio sba e OmURURIcae your work to your
entists. The a and the title are the prim ] i
readers will use to decide whether or not they are %ﬁwmmﬁ%ﬂ%ﬂomwﬁﬂcm_
, rk.

Write the abstract

The m_umﬁ&.g 1sa summary of the entire paper in 250 words or less. It contains:
’ An Eﬁwoacnaos (scope and purpose) | o
= A short description of the methods
® The results

- ® Your conclusions
M.M Mm,m mw% %M_mmumﬂam Mnmmomm. or references to figures in the abstract.

paper o H.m n_m abstract is ﬁ.wm. most important part of the scientific
s W\ﬁ mm mm,m to determine initial interest in the author’s work
logical sciences. uw MM mﬂwMwammmmeMH%Mﬂ% mﬂmnM» o s Eot.
o : : e author’s work may be rele-
bt W»MM MHME%.HF .Jwﬁ will .Hu”.%mgw want to read the Q_SWM mmeM.
ooy ch&‘um Mb abstract is vague or essential information is miss-
ey mwmw. . y decide that the paper is not worth reading, When you
e e, Hmmmwﬁ Hmcmou%”w GMH laboratory report, put yourself in the wwmv
ot mwmﬁmnw ant thereader to be interested in your work, write
e wam Wmnomﬁﬂﬂmmﬁ is _w&wn_.% because you have to condense your entire

. vl i s or less. One strategy for doing this is to list the key
T o <ach o on, as m.mocmr you were taking notes on your own paper.
i e k M Mowbwm. in full sentences. Revise the draft for clarity mbn.
—— nm ategies such as using active voice, combining chopp
._.,ﬂmu.bm Hmnmbamho:b%mm._bm Eoﬂm\. n.mSoH&nm run-on sentences, and mmBW
o cy- With each revision, look for ways to shorten the text
. ulting abstract is a concise and accurate summary of your Eoﬂwo



80 Chapter4

The ability to write abstracts is important to a scientist’s career. Should
you someday wish to present your research at an academic society meet-
ing, such as the Society for Neuroscience, the American Association for the
Advancement of Science, or the National Association of Biology Teachers
(to name just a few), you will be asked to submit an abstract of your pres-
entation to the committee in charge of the meeting program. Your chances
of being among the select field of presenters at these meetings are much bet-
ter if you have learned to write a clear and intelligent abstract.

Write the title

The title is a short, informative description of the essence of the paper. You
may choose a working title when you begin to write your paper, but revise
the title after subsequent drafts. Remember that readers use the title to deter-
mine initial interest in the paper, so descriptive accuracy is the most essen-
tial element of your title. Brevity is nice if it can be achieved. Some jour-

nals (especially the British ones) are fond of puns and humor in their titles,
but this kind of thing may be better left for later in your career.
Here are some examples of vague and undescriptive titles:

FAULTY: Quantitative Protein Analysis

FAULTY: The Assessment of Protein Content in an
Unknown Sample

FAULTY: Egg White Protein Analysis

EXPLANATION: These titles leave the reader wondering what
method of protein analysis was used and what

sample was analyzed.
REVISION: Assessment of protein concentration in egg
white using the biuret method

Here is another series of examples in which adding specific details
improves the title from the first to the last example:

FAULTY: Study of an mbNﬁdmmm Reaction

EXPLANATION: Specify the variables you studied. Specify the
enzyme and the substrate in the reaction. °

FAULTY: Initial velocity of enzymatic reactions under
varying conditions
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.mxwh>2>.1.EOZ" Was more than one enzymatic reaction studied?
gﬁw were the specific conditions? If you only
studied one reaction, use the singular,

FAULTY: Study of 3 factors oni an enzymatic reaction

EXPLANATION: _ ; i
ION: gmm were the specific factors? Specify the
enzyme and the substrate in the reaction.
FAULTY: Enzyme mba. substrate concenttation and its
effects on initial velocity as seen with peroxidase
and hydrogen peroxide

mer>Z>.dOZu The variables, the enzyme, and the substrate are

present, but the sentence structure is a li
T is a little awk-

WmﬁmHOZu Effect of mcv.mn.mﬁmmbm enzyme concentration and
, v%&oxﬁmh:bm. (an inhibitor) on the initial veloc-
ity of the peroxidase-hydrogen peroxide reaction

Documenting Sources

o mWM“ H Wmoﬁcawwwmdbomam“ person’s ideas, whether they are published or
25 ument the source: This is done by citing the s i
Mwmﬂ.mﬁ.mﬁm% form in the text (in-text citation) and then %(,.Eq Mﬂwmmtﬁww
e mMm Ea 2 wmmmh..m:nmm m.mnmcb at the end of the paper nmmm Hmmmam_._mmu-
mb - nﬁmmﬂ Mﬂ to this ﬁwm.n:nm is personal communications, which are nﬂm&.
b _ummbxa MMM m_._Mm %M»ﬁ”””m& Eﬁosm the end references. Only sources that

. t may be included in the Ref s secti
The CSE Manual (2006) rec i tation Semnencs
ommends using the Citati
tem (C-5), the Citation-Name S . A e
; i D ystem (C-N), or the Name- J
: : ‘ Name-Year Syst -
oh_ %MH sww\n”m%wpmnﬂ%wnm wo_MH sources. The system you actually :mmwwmﬂwhwm
On your ir s preference or on the format specifi i
aewwbbn %;Em_ in which you aspire to wcwzmﬂ.mﬁmﬂmmn op hperieis
ee systems, the in-text citation is intend i
: 3 ed to be in i
Mw mMW%anmwﬂmm number or 2 number in parentheses (C-S and MWHWWMMWHM
peeuih MMM 5EW._mm and year AZ-.K system) are minimally &mgﬁmq.m to the
s mmmmﬂ_.nm..ﬂo:.qa” this style with the lengthy introduction prac-
- M.W_Hﬂmm ciplines in ”.rm HEB. 2anities: “According to Warne and %mnr-
paper published in Plant Physiology, antheridiogen may be

related to the gibberellins.” Do not use this style in your lab reports!
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With regard to the end reference, the systems differ in the sequence of infor-
mation and the listing of the month of publication. In the N-Y system, the
year of publication follows the author’s name; in the C-S and C-N systems,
the year follows the journal name. The month of publication is only used in
the C-S and C-N systems.

The Name-Year system has the advantage that people working in the
field will know the literature and, on seeing the authors’ names, will under-
stand the in-text citation without having to check the end reference. With
the Citation-Sequence and Citation-Name systems, the reader must turn
to the reference list at the end of the paper to gain the same information.
Regardless of which system you use, learn the proper way to format both
the in-text citation and the end reference and use one system consistently
throughout any given paper. _

Finally, do not list sources in the end reference list, which you personally
have not seen. If you feel that the original source is important enough to
be cited, use the following approach:

Author (year) as cited by Author (year)

The Name-Year system

The in-text citation consists of author(s) and year. The author(s) wa be cited
in parentheses at the end of the sentence or they may be the subject of the
centence, as shown in the following examples:

TABLE 4.4 Number of authors determines how the authors are cited in
N-Y system

Parenthetical Reference
(The comma between authorls]
and year is optional.)

Number Author
of Authors as Subject

i Author's last name (year) (Author's last name, year)

found that...

2 First author's last name and (First author’s last name _
second author’s last name and second author’s last
(year) found that ... name, year)

3 or more First author's last name (First author’s last name

and others, year) or etal.

followed by and others or
instead of and others

etal. (year) found that...

Note: If you cite more than one paper published by the same author in different years, list
them in chronological order: (Dawson 2001, 2003). If you cite more than one paper pub-
lished by the same author in the same year, add a letter after the year: “...was described in
recent work by Dawson (1999, 1999b).”
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PARENT :
: HESES: C-fern gametophytes respond to antheridiogen

only for a short time after i i
S 20, inoculation (Bantks and

AS _
THE SUBJECT: Banks and others (1993) found that C-fern game-

tophytes respond to antheridi
‘ ) eridiogen only fi
short time after inoculation. = v

The numb i
NY oo HMM %Mwwzwr%nm determines how the in-text citation is written in the
P e = ed. ). For one author, write the author’s last name and yea
followed by MMM\ VMMMMm%OﬁA authors’ last names separated by the <<o&<§m
. For three or more authors, write the fir: f
bmﬁmmhrm samoam and others (or et al.), and then the year. St author’s st
e Emm M..M mﬁwmwﬂﬂmm\mmﬁrw mocwnqu are listed in alphabetical order accord
ast name. The format of th rmin .
mgto . of the source dete es whi
S %MHMHM included (Table 4.5). When there are 10 or fewer mcmﬂowm\ﬂmw
thors'x Mwb%wmw_mrww EmHM mHM.r more than 10 authors, list the first Ho\mbm
. . otrers atter the tenth name. Wri
then ters aftel . Write each author’
DmEM MMH.B M%mw name mim» initials. Use a comma to separate one MMMMVHW :
m the next. Use a period only after the last author’s name i

The Citation-Sequence system R

The in- itati i
- bsmmﬂmﬁnr% consists of a superscripted endnote (never a footnote)
T in parentheses or square brackets within or at the end of the

araphras i ;
paraphr: m&. sentence. The first reference cited is number 1, th
erence cited is number 2, and so on (fhesecond et

mamanEwﬁmU There are four commonly used methods for

NDNOTE: determining protein concentration: the biuret
method!, the Lowry method?, the Coomassie
Blue (CB) dye-binding method®, and the bicin-
choninic acid (BCA) assay*.

PARENTHESES:

The H.A_.mEmE procedure is time-consuming and
requires a large amount of sample (1, 2).
BRACKETS: mm<m~w~ review articles compare the advantages
and disadvantages of these protein assays [5-10].

In th .
of QSMON% wﬂwx anmm\ the sources are listed in numerical order (in the order
. The format of the source determines which elements are
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includ
bgmmwﬁﬂw% MMWHWTmb _“MMHm are 10 or fewer authors, list all authors’
i e meon an 10 mcm:.on\ list the first 10 and then write
2ol sy s mm m. tenth name. Write each author’s name in the form
e ta's. Use a comma to separate one author’s name fr

se a period only after the last author’s name. .

Examples of in-text citati : . g
. itations and thei :
given in Table 46, eir, no,ﬂmm@ob&:m end references are

TABLE 4.5 General format of two systems of source documentation used in

scientific papers

N-Y End Reference System

The references are listed in alphabetical order. The last name is written first, fol-
lowed by the initials. When there are 10 or fewer authors, list all authors’ names.

When there are more than 10 authors, list the first 10 and then write et al. or and
others after the tenth name. Type references with hanging indent format.

First author's last name First initials, Subsequent authors’ names
separated by commas. Year of publication. Article title.
Journal title Volume number{issue number): inclusive pages.

ieurrElarticle The Citation-Name system

M HM MHM MMMH Nﬂnmwmm”m sources are listed in alphabetical order according
b e = Mw.u%m%#m year and month of publication follow the
s mmmcm:“g.. s i rﬂ erence monﬂmw. The references are then num-
ol o mﬂmsa mm the first ,mmmmambmm is number 1, the second refer-
v i mooﬁoﬁm%w.wwmw Muu.wm.«ﬂ.m;aza:.m consist of superscripted
within or at the end of the vE,meHmMamMWMMM Feses onsguare brackets

First author's last name First initials, Subsequent authors’
names separated by commas. Year of publication. Article
title. In: Editors’ names followed by 2 comma and the word
editors. Baok title, edition. Place of Publication: Publisher.

pp inclusive pages.

First author's or editor’s last name First initials, Subsequent
authors’ or editors’ names separated by commas. Year of’
publication. Title of book. Place of Publication: Publisher.
Total number of pages in book followed by p.

Article in book

Book

Unpublished laboratory exercise

Un i ial is

Eoﬂwwwwmww ogswwmmw_.p ig cm:mmh_wi not included in the References section
» 1t your mstructor asks that you cite lab ises i .

laboratory report, the end reference could look :kmw_ﬂmmq% T your

C-S End Reference System

ted in the order they are cited. The author’s last name is

written first, followed by the initials. When there are 10 or fewer authors, list all
authors’ names. When there are more than 10 authors, list the-first 10 and then

write et al. or and others after the tenth name.
Number of the citation. First author’s last name First initials,

Subsequent authors’ names separated by commas. Article
title. Journal title Year Month; Volume number (issue

number): inclusive pages.

The references are lis
C-S: (omit i
: M Author (omit if unknown). Title of lab exercise.
ourse number, Department, University. Year.

M
m
-
m
=]
(a)
]
]
-y
3
-]
|
wn

Journal article

N-Y: ?Eu.oH. (if cbwbosre replace with title of lab
exercise). Year. Title of lab exercise. Course num-
ber, Department, University.

Number of the citation. First author's last name First initials,

Article in book
Subsequent authors’ names separated by commas. Article -
title. In: Editors’ names followed by a comma and the word
editors. Book title, edition. Place of Publication: Publisher;
Year of publication. pp inclusive pages. :
Book Number of the citation. First author's or editor’s last name

First initials, Subsequent authors’ or editors’ names separat-
ed by commas. Title of book. Place of Publication: Publisher;
Year of publication. Total number of pages in book followed

by p.

In N-Y format, the in-text citati
. ! ~text citation foran unpublished lab exerci
WMMW%W the author(s) and year, or, if the author is :uwbos.bxmmmmmhoim
. The use of anonymous is not recommended (CSE Zmbmmu 2006) -

Personal communication

U . . . .
Hmwﬁwwwmwﬂmﬁ%ouﬁm_uon obtained during a discussion or by attending a
e .;m m._nW:oéw.mn_m.mm @wmn you use it in your lab w.mﬁon or %&1
— paper. 1he in-text citation includes the authority, the date, and th
personal communication” or “unreferenced.” wmﬁ mxmasﬁ_m. ;

---may be explained by possible contaminati
/ : . amination from vi
bacteria (M. Pizzorno, personal communication, Non<%mevo~

Itisnotn i
ecessary to include personal communications in the references
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nd reference format of two

TABLE 4.6 Examples of in-text citation and e
d in scientific papers

systems of source documentation use

Name-Year System

IN-TEXT CITATIONS

Gametophytes of the tropical fern Ceratapteris richardii
(C-fern) develop either as males or hermaphrodites.
Their fate is determined by the pheromone antheridio-
gen (N&f 1979; Naf and others 1975). Banks and others
(1993) found that gametophytes respond to antheridio-
gen only for a short time between 3 and 4 days after -
inoculation. Although the structure of antheridiogen is
unknown, it is thought to be related to the gibberellins
(Warne and Hickok 1989). Gibberellins are a group of
plant hormones involved in stem elongation, seed ger-
1 author mination, flowering, and fruit development {Treshow

1970).

1 author
3 or more authors

2 authors

CORRESPONDING END REFERENCES

Banks J, Webb M, Hickok L. 1993. Programming of
sexual phenotype in the homosporous fern Cera-
topteris richardii. Inter. 1. Plant Sci. 154(4): 522-534.

Journal article

Nsf U. 1979. Antheridiogens and antheridial develop-
ment. In: Dyer AF, editor. The Experimental
Biology of Ferns. London: Academic Press. pp-
436-470.

Nif U, Nakanishi K, Endo M. 1975. On the physiology
and chemistry of fern antheridiogens. Bot. Rev.
41(3): 315-359.

Treshow M. 1970. Environment and Plant Response.
New York: McGraw-Hill. 250 p. .

Warne T, Hickok L. 1989. Evidence for a gibberellin

biosynthetic origin of Ceratopteris antheridiogen.
Plant Physiol. 89(2): 535-538.

Article in book

Journal article

Book

Journal article
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TABLE 4.6 Continued

Citation-Sequence System

Sources are listed in
the order they are
cited

IN-TEXT CITATIONS

Amnm. Mw“%mwﬁm %ﬁ .ﬂﬁrrm tropical fern Ceratopteris richardii
: : either as males or hermaphrodi
;m:‘_ﬂmﬁm is determined by the u:maao:ﬂ m«MM.__HWE.
mm_: ﬁ_ﬂ . 2). mmEmWQUJﬁmm respond to antheridiogen
szw:nmw‘_m w_wm“” ﬁ_:__._m between 3 and 4 days after inocu

: ough the structure of antheridi s

Al iogen

FﬂxMWUﬁ”vM__w:M:%_‘cmH to be related to the mmummwmum:m
(4). ] e a group of plant horm
involved in stém elongati tion
i ) gation, seed inati
ing, and fruit development (5). SRt TORSs

Article in book

Journal article

Journal article

Journal article

Book

CORRESPONDING END REFERENCES

1. Nafu. >Jﬁ:mz&oom3m and antheridial develop-
ment. In: Dyer AF, editor. The Experimental

Biology of Ferns. London: A i
g : Academic Press; 1979.

2. N&fU, Nakanishi K, Endo
. s @ i M. On the physiol
and n:mB_.ﬂQ of fern m::._m_‘_a.oum_‘ﬂ.vmoﬁ MM«
1975 Jul-Sep;: 41(3): 315-359. o

3. wmm_”_mow Em_u_u M, Hickok L. Programming of sexual
ype in the homosporous fern Ceratopteris

richardii, Inter. i
e er. ). Plant Sci. 1993 Dec; 154(4): 522-

4, ,_%mim T, Imn_ﬁw _. Evidence for a gibberellin
: __o%:&mﬁ._nqo:@_: of Ceratopteris antheridiogen
ant Physiol. 1989 Feb; 89(2): 535-538. .

5. Treshow M. Environm
. ent and Plant Res ]
New York: McGraw-Hill; 1970. 250 p. .

Book references give the total
number of pages in the book
not the pages from which <0m
extracted the information
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Internet sources

In the previous section you learned that the in-text citation and end refer-

ence format differs for journal articles, articlesin a book, and books. These

differences apply to both print and online publications. For a journal arti-

cle, therefore, you should be able to locate on the website the names of the

authors, a title, the journal name, a date of publication, the volume and issue
number, and the extent (number of pages or similar). Besides this basic infor-
mation, the CSE Manual (2006) recommends that you provide two addi-
tional items when your reference comes from the Internet: the URL (uni-
form resource locator) and the date accessed. For your lab reports, it is
sufficient to treat references obtained online as print sources (unless your
instructor tells you otherwise). If you would like to publish your work ina
journal that adheres strictly to CSE guidelines, however, the following sec-
tion shows the in-text citation and end reference format for an online jour-
nal article. For a comprehensive discussion of Internet citation formats along

with many examples, see Patrias (2007).

in.be brokenibefore at
um:onmwmf :

W

thean

Journal articles

The in-text citation for an online journal article is exactly the same as that
for a printed journal article (see Table 4.6). A good approach for writing
the end reference of an online journal article is to first locate the informa-
tion you would need for a printed journal article, and then add the Inter-
net-specific items (CSE Manual 2006). Choose one of the three systems—
Name-Year, Citation-Sequence, or Citation-Name—and position the
elements accordingly.

The general format for a printed end reference in the Name-Year system,

including punctuation, is:
Author(s). Date of publication. Title of article. Title of journal plus
volume(issue): Inclusive page numbers
The corresponding format for an online reference, with the Internet infor-
mation shown here in bold, is: .
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Author(s). Date of publication. Title of article. Title of journal
[Internet]. [date updated; date cited]; Volume(issue): Inclusive
page numbers. Available from: URL

A screen shot of an online journal article web page is shown in Figure
4.11 and the elements required for citation are labeled. The corresponding
end reference in Name-Year format with Internet-specific information is
as follows:

Wariishi H, Nonaka D, Johjima T, Nakamura N, Naruta Y, Kubo
S, Fukuyama K. 2000. Direct binding of hydroxylamine to the
heme iron of Arthromyces ramosus peroxidase. Substrate ana-
logue that inhibits compound I formation in a competitive
manner. ] Biol Chem [Internet]. [cited 2012 Oct 29]; 275(42):
32919-32924. Available from: http:/ /www.jbc.org/con-
tent/275/42/32919.long

e oy et T g ﬂuu = el
e e e e
— = T R e ey P ——
%«. THE JOURNAL OF :
JUC BioLoGICAL CHEMISTRY
T — — e

% in Presa | Miniowulows | Reports |Classles | Reflections | Papers of the Waek

Ssorerve st the JEC.

Poge
N e

Direct Binding of Hydroxylamine to the = AFFINITYSITES
o i -, -.“

. E ﬂogogﬂo».&lrg@ﬁﬂs:@g
Sl Peroxidase :
" | SUBSTRATE ANALOGUE THAT INHIBITS

| COMPOUND 1 FORMATION IN A COMPETITIVE :

PR arANERe | mea Feseiizien)

Hiroyuki Wartishi¢, Datsuke Noraka?, Toru jaiimat, Nobufaral Nakarntira$ |
. SIGNAL TRANSDUCTION -!

ENZYMOLOGY

_ GENE REGULATIONGs o "5 * %, 22*
Hr ) PP 1

Yoshinoari Nasuta¥, Stwasuke Kubok and Kelichd Folayamall+

[ author affistions
Abstract

The ion of {HA) withAsth:

et gated by kinedl¢, a0d x-ray i &

Ha Tad the rmaction (o o
mhit _lli f Aty ARF with H.,0.0n & torpetither Tanine, Secrl ANH sl Cummintn, 17,

slrormison TTONanCe  Battan  SpnciTolcopst  sbaties (ngitaed

ramosus
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pentacoordinare high spin species of native ARP are Tanverted 1 hexacoordinate AWl Frme
fow 13nm species upon the additlon of HA, stron, i e
0ly suggesting the occurrence of 3 povezors
direct imrtactian of MA with AR heme fFon. Kinefrc snalyss sshibited tha fhe el
e diADHatian CONYIANT i 6,2 ma 3 Pl 7,0 and thal only one HA molecule % FETMINL B e amtie
MO04223200v1

275/42/32919 mosr
erorenr

¥ binds 10 the wcinity of the heme, pH dependence of HA binding suggested

figure 4.11 Web page for an online journal article. The basic informati

: age f i ‘mation needed
0 cite a _o_E..ﬁ& article includes (1) authors, (2) date of publication, (3) article title,
%MMMJ %m@ Gmmﬂwfb.ﬁ and issue H”:E.&ma (if given), and (6) inclusive pages. In
£ mmmmw Mwn M 1e journal mhdn_wm\ include (7) the URL and the date accessed in
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The general format for a printed reference in the Citation-Sequence sys-
tem, including punctuation, is:

Number of the citation. Author(s). Title of article. Title of journal
plus year and month; Volume(issue): Inclusive page numbers
¥

The corresponding format for an online reference, with the Internet infor-

mation shown here in bold, is:
Number of the citation. Author(s). Title of article. Title of journal

[Internet]. Year and month [date updated; date cited];
Volume(issue): Inclusive page numbers. Available from: URL

The end reference for the same online journal article shown in Figure 41
in Citation-Sequence format would be:

1. Wariishi H, Nonaka D, Johjima T, Nakamura N, Naruta Y,
Kubo S, Fukuyama K. Direct binding of hydroxylamine to the
heme iron of Arthromyces ramosus peroxidase. Substrate ana-
logue that inhibits compound I formation in a competitive
manner. ] Biol Chem [Internet]. 2000 Oct [cited 2012 Oct 29};
275(42): 32919-32924. Available from:
http:/ /www.jbc.org/content/275 /42/32919.long

Databases

A database is a collection of records with a standard format. Databases may
be text-oriented or numerical and their content is usually accessed by means
of a search box. You may cite an entire database if your goal is to make the
reader aware of its existence, or you may only cite a part of the database to
document an individual record. Some databases are available on paper and
CD-ROM as well as on the Internet. Specify the medium, as Internet data-
bases may contain more recent information than the corresponding paper

or CD-ROM versions.
The general format for citing a database in the Name-Year system is:

Title of Database [medium designator]. Beginning date — ending
date (if given). Edition. Place of Publication: Publisher. [date

updated; date cited]. Available from: URL
To cite a database in the Citation-Sequence system, move the date after
the publisher:

Number of the citation. Title of Database [Medium Designator].
Edition. Place of Publication: Publisher. Beginning date — ending
date (if given). [date updated; date cited]. Available from: URL
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A good faith attempt at citing the nucleotide blast database in Name-Year

format would be as follows:

nucleotide blast [database on th
National Library of Medicine (Us),
Biotechnology Information. [cited 2012 Oct 29
from: http:// blast.ncbinlm.nih.gov/Blast.cgi

e Internet]. Bethesda (MD):
National Center for
]. Available

In Citation-Sequence format:

1. nucleotide blast [database on the Internet]. Bethesda (MD):
National Library of Medicine (US), National Center for
Biotechnology Information. [cited 2012 Oct 291. Available
from: http:/ /blastncbinlm.nih.gov /Blast.cgi

The in-text citation for a database in Name-Year format follows the same
principles used for print publications (see Table 4.6) with a minor modifi-
cation. The author is replaced with the title of the database and, when the
date of publication is not known (as in the current example), the order of
preference is the copyright date; the date of modification, update, or revi-
sion; and the date cited (CSE Manual 2006). An example of an in-text cita-
tion in Name-Year format for this database would be:

% match between the DNA sequence of Sample 1

There was a 100
e in the NCBI databank (nucleotide blast

and the SV40 sequenc
database, 2012).

Homepages

A homepage is the main page of a website, which provides links to differ-

ent content areas of the site. Most of the information required to cite a web-
Make sure the organization or individual

site is found on the homepage.
ble and, if possible, confirm informa-

responsible for the website is reputa
tion on the site using another source. The general format for citing a Home-

page in Name-Year format is:
Date of publication. Edition. Place

Title of Homepage [Internet].
[date updated; date cited]. Available

of publication: publisher;
from: URL

To cite a homepage in Citatio
publisher:

Number of the citation. Title of Homepage [Internet]. Edition.
Place of publication: publisher; date of publication [date updated;

date cited]. Available from: URL

n-Sequence format, move the date after the
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o e Eﬁ.:?.gio—uﬁsg%”m
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ing for scientists 5

treatments that replacs lost or damaged cells, seeking to create medical

Next Section
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Date, place of publication, and publisher (at bottom of homepage)
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The end reference in Citation-Sequence format:

1. Stem Cells at the National Academies [Internet]. Washington
DC: National Academy of Sciences; 2009 [cited 2012 Oct 29].
Available from: http:// dels-old.nas.edu/bls/stemcells /what-

is-a-stem-cell.shtml

The in-text citation for a homepage in Name-Year format follows the same
principles used for print publications (see Table 4.6) with a minor modifi-

cation, The author is replaced with the title of the homepage. For the year, -

the order of preference is the date of publication; the copyright date; the date
of modification, update, or revision; and the date cited (CSE Manual 2006).

Emails and discussion lists

Electronic mail (email) and discussion lists (LISTSERVS, news groups, bul-
letin boards, etc.) are usually considered to be a form of personal commu-
nication (see p. 85). Information obtained through personal communication
is cited in the in-text citation, but not in the end reference list. The in-text
citation should include the name of the authority, the date, and the words
“personal communication” or “unreferenced” to indicate that the citation

is not listed in the References section.

Chapter 5
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