Writing the Discussion

The scientific method does not require
researchers to be unbiased observers of
nature. Scientists almost always have a
theory in mind when they perform an
experiment. But the method does require
that scientists be willing to change their

views about nature when the data demand it.
R.M. Hazen and J. Trefil, 1991. Science Matters

In the discussion, you interpret your results in the context
of the specific questions you set out to address in the
experiment.

You must consider the following issues:

1. What did you expect to find, and why?

2. How did your results compare with those expected? If you set
out to test specific hypotheses, do your data support one
hypothesis more than another, or allow you to eliminate one or
more of them?

3. How might you explain any unexpected results?

4. How might you test these potential explanations?

5. Based on your results, what questions might you want to ask
next?

Very important:

Every experiment that was properly carried out tells
you something, even if that something was not what
you specifically intended to find out.

Week eight, discussion, EEES 6810/8810 1



Organizing your discussion: an example of how to
arrange the paragraphs.

P1. The most important finding goes first, not necessarily the first
finding.

Gets the most important point into the mind of the reader
before you have a chance to lose them.

P2. The next most important finding goes next, etc.

P3. Next, a paragraph describing your method and its potential
limitations/improvements to future studies.

This paragraph keeps you honest and humble to the reader.
P4. Concluding paragraph that summarizes your findings and (i)
expresses the benefits of the research, and (ii) proposes
future activity.
Pulls the entire study together.

Sets up your thoughts (as well as the reader’s) for the next
study.

A model for writing your paragraphs: a six-section
structure.

1. A general statement setting up the paragraph (sort of like in
the introduction)

2. A reference to narrow the focus
3. Explanation of the reference

4. Transition into your new data

5. Your new data

6. Explanation of your new data
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Example discussion section:

The use of rank abundance plots to describe
bacterial comrunities has remained rare,
probably due to the conplexities involving
anal ysis. A notable exception is the work of
Jackson et al. [25] who generated rank-
abundance plots based on bandi ng patterns of
DNA fingerprints of biofilmsuccession. They
showed overall, that the evenness of the
bacterial community becane greater as
successi on progressed. Qur observations of
forefield succession reveal ed the opposite
trend. In both transects, the slope of the
rank- abundance plots significantly increased
fromthe O0-y to 100-y soil (p<0.05) (Fig. 5,
Table 2). This data, conbined with the band-
based estimation of species richness,
suggested that not only did the nunber of

dom nant organismtypes decrease with
succession, so did the community evenness.

How does this break down? There is a method to the madness.

General statement: The use of rank abundance plots to
descri be bacterial comunities has renai ned rare,
probably due to the conplexities involving

anal ysi s.

A reference to narrow the focus: A not abl e exception is
the work of Jackson et al. [25] who generated rank-
abundance pl ots based on bandi ng patterns of DNA
fingerprints of biofilmsuccession.

Explanation of the reference: They showed overal |, that
t he evenness of the bacterial community becane
greater as succession progressed.

Transition into your new data: Qur observati ons of
forefield succession reveal ed the opposite trend.
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Your new data: I n both transects, the slope of the
r ank- abundance plots significantly increased from
the O-y to 100-y soil (p<0.05) (Fig. 5, Table 2).

Explanation of your new data: This data, conbined with

t he band- based estinmation of species richness,
suggested that not only did the nunber of dom nant
organi smtypes decrease wth succession, so did the
conmmuni ty evenness.

Remember:

State your expectations explicitly, and back your statements up
with a reference.

Begin your discussion on firm ground.

Another example: shorter but follows the same format.

VWhil e no detailed study of endolithic conmunity
structure has relied on nol ecul ar anal ysi s,
previ ous investigation of cyanobacteri al
communities in arid soil crusts on the Col orado
Pl at eau reveal ed sequences simlar to those of
several unidentified cyanobacteria as well as
the genera Gscillatoria, Chroococcidiopsis,

Scyt onema, Leptol yngbya, M crocol eus, and

Phor nodi um (Garci a-Pi chel et al. 2001, Redfield
et al., 2002). Therefore, it is no surprise
that the majority of the organisns detected in
the current study follow ng 16S r RNA gene
sequence analysis (Table 2) are nost simlar to
t hose observed previously in environnents
characterized by simlar selective pressures.
Thi s data suggests that stresses conmopn to
endolithic environnments worl dw de have sel ected
for a niche-specific assenbl age of tol erant

or gani sns.
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Explaining Unexpected Results

Don’t blame the equipment, partners, or yourself. Do not
apologize.

Some type of scientific variability (remember lecture 27?) is likely to
blame...but may result in a more interesting story than the one
originally intended.

Examine your data; ask yourself “how could this result have
occurred?”

Check your methods again.
Example:

It has been reported previously that a single,
hi ghly concentrated application of bacteria
resulted in little disruption of the soil

m crobial conmmunity (27, 32). In the current
study we observed that daily applications of P.
aur eof aci ens for 123 days at rates of 2.8 x 10°
cfu cm? resulted in no detectable inpacts on
the overall soil and thatch bacterial comunity
(Fig. 4). Evaluation of the plant canopy
bacteri al popul ati ons showed that the

I ntroduction of P. aureofaciens displaced only
one nenber of the native population. Although
we expected a greater inpact by the applied
community it is possible that the high

m crobial diversity in the | eaf canopy

envi ronnent may have masked ot her changes. It
Is also a possibility that the trenendous
bacterial diversity in these systens limts
DGGE eval uation of the dom nant nenbers of the
bacterial comunity (25).

When explaining unexpected results:

Always be careful to distinguish possibility from fact.
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Use weaker words like suggest, might, likely, etc. as opposed to
show, indicate, prove, etc.
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