
cientific
Article

The writing of a scientific
article offers a sharp divergence from

the standard essay paper familiar to
most students from English class. In

marked contrast to Faulkner, punctuation and
brevity are sought and clarity is a primary virtue.

Supporting documentation is embedded in the sci-
entific prose, not footnoted along the bottom 
of each page. Yet not all rules of construction 

are abandoned.
Paragraphs begin
with a topic sentence,
ensuing lines build the case,
and the end of the paragraph
summarizes and provides transition.
Nevertheless, instructing students in
the art of scientific writing can be truly
challenging. After years of stockpiling adjec-
tives and adverbs, the writer learns that reduction
is the norm and levels of modification are mini-
mized. The thesaurus is largely forsaken and repetition
of key terms preferred. Along with the alteration in style
and content, scientific writing supplies its own
approach, a parallel process known as the scientific
method. The similarity in structure of these two
processes, scientific writing and the scientific method,
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can facilitate the understanding of each.

Scientific Method
The scientific method sets science apart

from nonscience. Unlike scientific writing,
the steps and general outline of the scientific
method are understood by most post-elemen-
tary students and, increasingly, even among
elementary school children. The scientific
method has four main steps that can be
repeated, namely observation, hypothesis,
experimentation, and conclusions (Table 1).
Similarly, most scientific articles contain four
major sections, generally referred to as intro-
duction, methods, results, and discussion.
The parallel structure of these two processes
is strikingly similar. In some cases, scientific
results are presented orally as well as in writ-
ing and again, their presentation follows a
standard format similar to the written form.
In this article, the steps in the scientific
method will be described as they relate to the
documentation of this process via scientific
writing.

Observation/
Introduction

If any aspect of the scientific method is
embedded in the mind, it is the concept of
hypothesis, often thought of as the main ques-
tion under study. The research is constructed
around the central question or questions, but
the hypothesis is not an isolated entity. The
experimental hypothesis is drawn from obser-
vations, which include written articles, discus-
sions with other scientists, and first-hand
examination of the material under inquiry

(Figure 1). Typically, a relatively limited number of key
observations stimulate the particular hypothesis,
although the scientist must be aware of a wide range of
information to ensure the answer has not already been
elucidated. For example, my own research examines ele-
phant communication via chemical signals. A tremen-
dous number of books and articles have been published
on elephants but relatively few explicitly explore their
communication patterns, and fewer yet their use of
chemical signals. Similarly, the presentation of the
hypothesis in writing requires that the scientist couch
the individual study in the broader context, relating cur-
rent objectives to those published findings. The written
introduction is not an exhaustive review of the litera-
ture, but a documentation of the critical supporting
ideas and results of the study at hand. In general, the
scientific article introduces the broader concept first,

TABLE 1. Stages in the scientific method and the 
corresponding components of a scientific article.

SCIENTIFIC METHOD SCIENTIFIC WRITING

Observation Introduction

Hypothesis Objectives 

Experimentation Methods/Results

Conclusion Discussion

New thoughts and
observations, repeat New thoughts, where to go next

Iterative process Further publication

Scientific Method Scientific Writing

Observation  |  Introduction

Hypotheses  |  Objectives

FIGURE 1.
The initial phase of the scientific method draws the hypothesis from
observations – reading, discussing, and examining the issue. In parallel
structure, scientific writing introduces the broader concept citing the liter-
ature for support.The author leads the reader to the narrower objectives
under current inquiry.



providing background to the reader. The ensuing para-
graphs pose the dilemma — what is suspected but not
verified. The introduction culminates by stating the
research objectives. The reader, like the investigator,
now knows what is to be examined. The next step is for
the scientist-author to devise and describe how the
question(s) will be answered.

Hypothesis/Objectives

Once formulated, the hypotheses require appro-
priate procedures to elucidate their answers. The sci-
entist must devise a methodology to rigorously exam-
ine the questions without introducing personal bias.
Whether assessing an alternate hypothesis to the null,
or exploring the predictions of multiple simultaneous
hypotheses, the questions drive the procedures.
Reading the work of other scientists and conducting
one’s own studies on related questions can greatly
facilitate this process. Nevertheless, the methods are
not a fixed recipe; they are crafted to answer the spe-
cific questions at hand. This approach personalizes the
scientific method to the investigator. In like fashion,
the methods section of a scientific paper describes the
essence of the procedures. 

Experimentation/Methods & Results

Enough information is provided so that the study is
understandable and repeatable. Early in the learning
process, many students of scientific writing are taught
to list their materials and account for the exact steps
taken to obtain data. Such a style bespeaks of directions,
more like a manual than scientific prose. Scientific writ-
ing describes, but does not dictate; the process is clear
without being dogmatic. The methods of a scientific
article can be easier to write than a corresponding
English essay. Clear sections of the methods can be set
off by subheadings, such as study site, research proto-
col, and analysis. The writer deals with smaller blocks of
script, and less transitional writing between subsections
is necessary. The scientist and writer have entered the
tapered neck of the hourglass and the results emanate
from the carefully constructed methodology and pres-
entation of procedures (Figure 2). 

The results provide the data that should answer
the research question or discriminate among the
hypotheses examined. The scientific practitioner must
honestly and diligently assemble the data in ways to
examine the stated hypotheses. In much of science
today, especially in biology, this requires some statisti-
cal analysis, essentially to remove doubts of bias on the
interpretation of the findings by incorporating the sci-

entific study of data (i.e., statistics). In writing about
the results, the orderly statement of objectives is
repeated in the concise and well-documented presen-
tation of their solution. If the objectives have a tiered
organization, then the results are presented in the
same order for clarity and parallel structure. However,
the order in which the questions were conceived for
the experiment may not be the most interesting or rel-
evant order for presentation. In this case, the written
order of the objectives should be reorganized so that
the most powerful results are presented first, main-
taining parallel structure between the introduction and
results sections. Novice scientists often wish to write in
a chronological order (beginning with the findings for
the trials that were done first) or in a conceptual order
(beginning with the findings for the ideas that were
conceived of first). Such approaches fail to appreciate
the insights provided by the study. As carefully as a sci-
entist may plan, the results are not known beforehand.
This makes the process both exciting and, at times,
frustrating. Yet, the reader of the results section does
not need to be aware of what was “supposed to hap-
pen,” but rather what did happen.

Methods

Results

FIGURE 2.
The personalized process of the scientific method and scientific
writing is reflected in the scientific method step termed “experi-
mentation,” which incorporates both methods and results used in
scientific writing.
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Conclusion/Discussion
The culmination of the individual study is to draw

conclusions related to the hypotheses and the larger con-
text of the research. Do the results make sense in light of
what else we know about the system under study? If yes,
then the scientist adds to the relevant body of knowl-
edge. If not, then the first responsibility is to inspect that
all steps of the scientific method were performed proper-
ly. Once the findings are assured, the scientist may have
made a landmark discovery, creating a flurry of interest
and new experiments by the investigator and other sci-
entists in the field of study. The written conclusions,
often termed the discussion section of a paper (Figure 3),
begin with a contextual interpretation of the results. The
various results are not simply restated, but the interac-
tion and importance of the findings are clarified. The dis-
cussion generally offers no new data (these belong in the
results). In addition, the discussion should avoid a litany
of excuses as to why the experiment “did not work.” A
reader has no desire to reach the discussion only to dis-
cover that the study was severely flawed. If such serious
flaws exist, the study should be redone. Otherwise, the
investigator-author must draw the meaningful compo-
nents from the study. When multiple studies provide
results that lead to similar conclusions, scientists draw
broader understanding of the phenomenon. 

New Thoughts & Observations/Where 
To Go Next

Upon occasion, the outcome has no counterpart
and the author may propose new ideas or new interpre-
tations of older ones. 

Iterative Process/Further Publications

More often, however, the findings are but a small
step down the iterative path. Again, the bottom-half of
the hourglass mirrors the top. The discussion begins
with the interpretation of the results in light of the
objectives and then broadens to fit the current study
into the theory upon which the introduction opened.

By understanding the structure of the scientific
method, practitioners can better convey their findings
through scientific writing. With both processes, as one
study or article ends, the final grain of sand falls in
place, yet the hourglass can be up-ended so the sand of
discovery may run anew (Figure 3).
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What's Next?

FIGURE 3.
The results permit the study to be examined in light of similar
ones.The discussion clearly illustrates the significance of results in
the broader context introduced at the start of the paper. Hence,
the process is readied for iteration with new hypotheses based on
these now old observations and thus, the scientist as investigator
and writer resets the hourglass.


