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Chapter 1

Features of Scientific Writing

Scientific writing has different definitions. For example, Day and Gastel (2007
3) have defined scientific writing as to denote the reporting of original research in
journals, through scientific papers in standard format ( IMRaD, a short form for
Introduction, Methods, Results and Discussion).

We begin by providing an overview of some important features of scientific writing
such as clarity, contribution, documentation and language use, and then we offer tips

for effective writing.

1.1 Clarity

The first feature of scientific writing is clarity (5 M) involved in its macro
organization and micro organization. The macro organization refers to external
organization such as chapters, sections, and paragraphs in the dissertation (“Z183C)
and IMRaD or AIMRaD (a short form for Abstracts, Introduction, Methods, Results
and Discussion) in a journal paper whereas the micro organization indicates that
scientific writing might organize information by employing general-specific and problem-
solution patterns. The micro organization also involves the connection between
paragraphs or between sentences.

1) IMRaD or AIMRaD

The IMRaD or AIMRaD can be a macro organization in a research paper. The
logic of IMRaD can be defined in the following questions ( Day and Gastel, 2007:10) ;

(1) What question ( problem) was studied?

(2) How was the problem studied?

)
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(3) What were the findings?

(4) What do these findings mean?

AIMRaD refers to a format (#53%) with abstracts, introduction, methods, results
and discussion in a journal paper. However, as a scientific writer, you should
recognize that, “within a common core structure, there are variations from field to field
and from journal to journal: always check the specific requirements of your target
journal ($LFGHIF])” (Cargill and O’Connor, 2013:11) before writing the research
work.

2) The general-specific pattern

The general-specific ( & #—43 &) pattern is quite popular and is a micro
organization in scientific writing. The general-specific texts move from broad statements
to narrower ones. However, they often widen out again in the final sentence ( Swales
and Feak, 2012:33). Swales and Feak (ibid [f] I) also suggest that this pattern text
usually begins with one of the following elements ;

(1) A short or extended definition,

(2) A contrastive or comparative definition, or

(3) A generalization or purpose statement.

The following paragraph is an example of the general-specific text taken from the
journal Macromolecules ( & %% F ) written by Carter et al. (2005:4595). This
paragraph begins with a generalization statement and then more specific information is
provided.

E. g. 1: Branched polymers owe much of their utility to the presence of a large
number of chain ends per molecule and their chain architecture. The latter can have a
profound effect on materials properties, such as rheology and solubility. On the other
hand, the large number of chain ends can be used to add useful chemical functionality ,
which may differ from similar functionality added along the main chain. These polymers
can be produced in chain growth polymerization by using branching monomers, which act
as both monomers and transfer agents or as monomers and initiators. Both of these
functions are combined in approaches that use addition-fragmentation as the branch
forming reaction, and of these, the reversible addition-fragmentation chain transfer
(RAFT) methodology iniroduced by Thang et al. also offers the opportunity to modify

the end groups. This method has proved to be a useful technique for the synthesis of
---------------- - 002
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reactive polymers and polymers with well-defined architectures. . .

The above paragraph is also a good case of cohesion (fE#%) , in which sentences
are closely related by employing “the latter,” “these,” and “this” or by repeating the
key words “chain ends. ”

Another pattern is the problem-solution pattern, which will be introduced in the
next sub-section.

3) The problem-solution pattern

The problem-solution pattern was first proposed by Hoey in 1983. This pattern
usually has four parts as follows :

(1) Description of a situation,

(2) Identification of a problem,

(3) Description of a solution,

(4) Evaluation of the solution.

To better understand this pattern, we need to take a look at E. g.2 below and
identify the situation, the problem, the solution and the evaluation of the solution.

E. g. 2. This paper considers pairwise formations between unmanned aerial vehicles
(UAVs) where an agent gains a fuel benefit by flying in the wake of another (i.e. , a
reduction in aerodynamic drag). The objective of each UAV is to travel from source to
target locations while consuming the least amount of fuel. UAVs are able to reach their
destination alone, however, joining in formation can potentially improve their fuel
economy. When agents are noncooperative, the potential benefits of flying in formation
bring up the issue of fairly distributing the leader task. The goal of this paper is to find
optimal cooperation-inducing leader allocations that minimize UAV fuel consumption and
provide individual agents with algorithms to compute them. Such benefit-driven
cooperation mechanisms are a necessary building block to realize the potential benefits of
collaboration in groups of noncooperative agents bargaining over the possibility of teaming
up. ( problem being investigated) The results of this paper can be applied to scenarios
involving bargaining and auctions, task allocation in teams, and transferable utility
games. ( Richert and Cortés, 2013.3189)

E.g.2 is a good problem-solution pattern, quite popular in introducing the
background, research problem, solution to the problem and significance of the
solution. To be more specific, the first three sentences described the research situation

I
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while the fourth sentence introduced the problem. The fifth sentence presented a
solution to the problem. The last sentence revealed the application of the solution,
which was the evaluation of the solution.

4) Cohesion

Cohesion is the main medium to organize the sentences into text, which shows
the relationship between parts in a text beyond the control of a sentence structure
(Zhang, 2000). “Cohesion occurs where the interpretation of some element in the
discourse is dependent on that of another” ( Halliday and Hasan, 2001. 4).
Cohesion can be constructed through cohesive devices. As for the taxonomy of
cohesive devices, Halliday and Hasan (2001) proposed grammatical cohesion and
lexical cohesion. The grammatical cohesion can be further categorized as reference
(BERL) |, substitution (AR, ellipsis (M%) and conjunction (3%E+%). It should be
noted that substitution and ellipsis are seldom used in academic writing. Lexical
cohesion consists of lexical reiteration (Z¥) and collocation (#45Hc) . Table 1.1 and
Table 1.2 provide the categories of cohesive devices and examples, which are

frequently used in writing.

Table 1.1 Categories of Grammatical Cohesion

Grammatical Cohesion Examples

Personal

reference I, you, we, he, she, it, they, etc.

PR HR

Demonstrative

Reference

reference this, these, that, those, here, there, the
HR

&7 IR

Comparative

reference same, similar, other, different, else, better, etc.

O R

Nominal
Substitution PAGLes
B Verbal do

one, ones

Clausal so, not




Chapter 1 Features of Scientific Writing =—F"iee=m=

continued
Grammatical Cohesion Examples
Nominal
Ellipsis Verbal
Clausal
Additive and, and also, moreover, furthermore,
SCiRTis besides, etc.
Adversative however, nevertheless, despite, but, yet,
Ay though, although, etc.
Conjunction
Causal because, so, therefore, then, hence, for this
FSES reason, consequently, as a result, etc.
Temporal first, secondly, finally, at last, in short, in a
i summary, in a word, briefly

Table 1.2 Categories of lexical cohesion

® [exical cohesion

Repetition ( same word)

® Synonym

® Reiteration

Superordinate I 3]

General word

® (Collocation

To better understand the uses of cohesive devices in scientific paper writing, we
presented findings in Zhang’s research in chemical journal abstracts written by native
English authors and Chinese authors, which was conducted in 2013. The results
showed that the reference devices accounted for a larger percentage than the conjunction
devices of the overall use of grammatical cohesive devices in both corpora (TERHE) .
The overall occurrence of grammatical cohesive devices adopted in Chinese authors’
abstracts was lower than that in native authors’. A significant difference existed in the

use of grammatical cohesive devices between two groups. In terms of the distribution of

005 »-m-smmmannaee-



