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What is the methods section for?

The methods section, as its name suggests, describes the methods and
materials used in the paper.

(Glasman-Deal 2010, Science Research Writing
for Non-Native Speakers of English)



What is the methods section for?

Description of the methods and materials should be objective with sufficient
details so that readers can understand what the authors did and repeat the
experiment if desired.



What is in the the methods section?

The methods section should contain all relevant information on how the
research was done. This typically include

• location and time of the work;

• description of the study sites or existing data set utilized;

• type of data collected and the methods of data collection;

• materials used in the work;

• methods for data analysis and software used;



Need for details

The methods section should be detailed and specific, providing information
such as GPS coordinates of the study sites or Latin names of species when
they were mentioned.

This study was performed at the Haibei Alpine Grassland Ecosystem

Research Station (101◦12’E, 37◦30’N, 3200 m a.s.l), located in the north-

eastern part of the Tibetan Plateau, China. This area has a continental

monsoon climate, with a short growing season. From 2008 to 2013, the

mean annual air temperature was –1.08 ◦C (ranging from –1.82 to –0.81
◦C). The mean annual precipitation was 416.8 mm (ranging from 350.6

to 501.3 mm) (Table 1), and about 90% of the precipitation was concen-

trated in the growing season from May to September.

(Wang et al 2018, Soil Biology and Biochemistry)



Need for details

Provide citation information for statistical software and packages. For
example, in R, you may use function citation() to obtain citation
information for the software or packages.

We fit all the linear mixed effects models using the function lmer in the

R package lme4 (Bates et al 2015). The F–test with the Kenward-Roger

approximation of degrees of freedom was implemented using R package

pbkrtest (Halekoh and Højsgaard 2014). All statistical analyses were

performed in R 3.4.1 (R Core Team 2017).

(Song et al 2018, Nature Geoscience)



Need for details

When details of the methods are available in previous publication and are not
of critical importance to the current paper, you may simply refer the readers
to the published work.

We conducted this study in six watersheds representing distinct biomes,

including tropical forest, tropical savanna, tallgrass prairie, temperate

rainfroest, boreal forest, and arctic tundra. Within each watershed,

we selected 6–12 streams across a range of stream sizes to capture the

physcial gradients within the watershed. A detailed description of the

study sites can be found in previous work (Rüegg et al 2016)

(Song et al 2018, Nature Geoscience)



Need for details

Many journals requires original data and software code to be made available
upon acceptance of the paper to facilitate reproducible research.

Ecological Society of America associated journal requires:

• Raw data and metadata used to generate tables, figures, plots,
videos/animations;

• Novel code or computer software utilized to generate results or analyse;

• All methods and protocols utilized to generate the data, both existing and
new methods/protocols;

• Derived data products.



Structure of the methods section

The methods section often describes distinct aspects of the experiment.
Thus, it can often be divided into individual subsections.

Each subsection should describe one set of experiments or measurements or
analyses; Use as many subsections as you need;

If a goal of the Methods section is to help readers evaluate the findings
presented in the Results section, then the author needs to make it clear how
the two sections relate to each other. Using identical or corresponding
subheadings in the methods and results section is a useful strategy.

Study sites and statistical analyses are subsections of the methods
commonly found in many ecology papers. Study sites section is often the first
one while the statistical analyses section is usually the last one.



Structure of the methods section

(Perkins et al 2012, Global Change Biology)



Writing strategy: the LD structure

The lead/development (LD) structure is a useful way to describe methods. It
provides an initial overview for all and then details for those who need them.

The LD structure structure intensifies the front-loading of the story. It is
effective when readers want to know the general theme but does not need to
know all the details.



Writing strategy: the LD structure

Compare the following three ways of describing the methods:

Enzyme inactivation associated with 3-HPAA metabolism was mea-

sured by the method of Turman et al. (2008).

PGHS–1 or PGHS–2 was incubated with 25 µM 3–HPAA. When oxygen

uptake was complete, arachidonic acid (15 µM) was added, and the

maximal rate was determined as described above and normalized to the

DMSO control. The concentration dependence of PGHS–2 inactivation

was analyzed in a similar manner with varying concentrations of 3–

HPAA (from 10nM to 25 µM).

To characterize the extent of enzyme inactivation associated with 3–

HPAA metabolism, PGHS–1 or PGHS–2 was incubated with 25 µM

3–HPAA. When oxygen uptake was complete, arachidonic acid (15 µM)

was added, and the maximal rate was determined as described above

and normalized to the DMSO control. The concentration dependence

of PGHS–2 inactivation was analyzed in a similar manner with varying

concentrations of 3–HPAA (from 10nM to 25 µM).



Writing strategy: the LD structure

The LD structure can be used in writing each paragraph, i.e., lead the
paragraph with a summary sentence before delving into the details.

We collected data to estimate whole stream metabolism in lower Kings

Creek (39.10004 ◦N, 96.60956 ◦W) located within the Konza Prairie Bio-

logical Station near Manhattan, Kansas, USA. Specifically, we recorded

DO concentration, water temperature, and barometric pressure using

a YSI ProODO handheld optical DO meter (YSI Instruments, Yellow

Springs, Ohio, USA) and photosynthetically active radiation (PAR) us-

ing an Odyssey Irradiance logger (DataFlowSystems, Christchurch, New

Zealand) at a single location in the stream every 10 minutes for 8 consec-

utive days (May 28–June 5, 2013). The DO meter was calibrated with

water saturated air prior to deployment and readings from the irradiance

logger was converted to PAR using a conversion coefficient derived from

comparison to a calibrated PAR sensor.

(Song et al 2016, Limnology and Oceanography: Methods)



Writing strategy: the LD structure

An overview of methods at the beginning of the section is useful particularly
when the methods are long and complex.

We simulated meta-analyses consisting of data from 20 papers, each con-

taining a number of studies. For each study, we simulated replicated con-

trol and treatment groups, with data from each source paper simulated

to obtain various patterns of non-independence among observed effect

sizes within the paper. For each study, we calculated a log response ratio

and its estimated variance. The log response ratio is the most commonly

used effect size metric in ecology, but our qualitative results should apply

to other metrics as well. We estimated the overall mean effect size using

alternative meta-analysis methods that differ in how they account for

non-independence and compared the their performance. We conducted

two sets of simulation experiments. In the first experiment, observed

effect sizes from the same source paper were correlated with the same

correlation coefficients for all pairs. In the second experiment, we varied

the correlation between pairs of observed effect sizes.

(Song et al 2021, Ecology)



Grammar and style

Tense: most of the methods section should be written in past tense because
the methods section describes past action the authors took.

We recorded DO concentration, water temperature, and barometric pres-

sure using a YSI ProDOD handheld optical DO meter (YSI Instruments,

Yellow Springs, Ohio, USA), and photosynthetically active radiation us-

ing an Odyssey Irradiance logger (DataFlowSystems, Christchurch, New

Zealand) at a single location in each stream. The DO meter was cal-

ibrated with water saturated air immediately before deployment. The

readings from the irradiance logger were converted to photosynthetically

active radiation based on comparison with a calibrated sensor.

(Song et al 2018, Nature Geoscience)



Active and passive voices

Most editors advise authors to minimize the use of passive voice.
However, passive voice can be validly used in the methods section.

• The readers do not need to know who or what carried out the action.
Passive voice is appropriate for this purpose.

• Passive voice can be used to facilitate the flow of the writing, i.e.,
connecting old and new information.

• It sometimes sounds overly repetitive or immodest to use personal
pronoun subjects in active voice.

We used the results of these analyses to inform the construction of mech-

anistic candidate functions for the relationship between propagule input,

space availability and recruitment. These candidate functions were com-

pared using differences in the Akaike information criteria. We then used

model averaging...

(Britton-Simmons and Abbott 2008, Journal of Ecology)



Active and passive voices

When using passive voice, do not write sentences with very long subjects
and a short passive verb right at the end.

× Wheat and barley, collected from the Virginia field site, as well as

sorghum and millet, collected at Loxton, were used.

✓ Four cereals were used: wheat and barley, collected from the Virginia

field site; and sorghum and millet, collected at Loxton.

Abbreviate passive voice sentences to avoid sounding repetitive.

× The data were collected and they were analyzed using...

✓ The data were collected and analyzed using...



When do you write the methods section?

Methods section is straightforward to write. Many suggest starting writing
from the methods section to help you get into the mood of writing.

You can also start writing the methods section while experimental work is
ongoing so that all the details are still fresh and clear to you.


