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ABSTRAKT

Tato bakalaiska prace se zabyva vyskytem slovesnych ¢astt v odbornych ¢lancich z oblasti
techniky. Prace je rozd€lena do dvou casti.

Cilem teoretické casti je seznamit Ctenafe se systémem slovesnych Casti v obecné a
akademické anglic¢tin€. Dale se teoreticka ¢ast zabyva odbornym ¢lankem jakozto zdnrem a
podava Ctenafi informace o obsahu jeho jednotlivych casti.

Cilem praktické ¢asti je analyzovat slovesné casy Vjednotlivych ¢éstech
vybranych odbornych ¢lankti z oblasti techniky v rozmezi dvaceti let a porovnat, zda se

teorie shoduje s praxi, a také zjistit, jestli se jejich vyskyt postupem ¢asu méni.

Klicova slova: slovesny Cas, odborny c¢lanek, obecna anglictina, akademicka angliCtina,

minuly Cas, pfitomny ¢as, budouci ¢as

ABSTRACT

This bachelor thesis focuses on the distribution of verb tenses in research papers in the field
of technology. The thesis is divided into two parts.

The aim of the theoretical part is to acquaint the readers with the system of tenses in
general and academic English. Further the theoretical part deals with the genre of research
paper and informs the readers about the content of its individual parts.

The aim of the practical part is to analyze the tenses in the individual parts of the
chosen technology research papers in the range of twenty years and compare, if the theory
agrees with the practice, and also find out whether their occurrence is changing with time or

not.

Keywords: verb tense, research paper, general English, academic English, past tense,

present tense, future tense
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INTRODUCTION

At present, the English language is considered a lingua franca and its knowledge is expected
for effective communication in an international environment. Beside general communication
purposes, the use of language in technical areas, such as the research area, is equally
important, perhaps even more important.

Standard tools for communicating the results in this area are research papers. Their
language slightly differentiates from general English; furthermore, the way how non native
speakers write in English can cause the change of the language in the course of time.
Therefore, in this bachelor thesis we will deal with the aspect of tense, and we will also
study if the use of tenses has changed in the range of the analyzed twenty years. Because
over the time of writing this genre the structure of the research paper has stabilized, we will
focus on how the tenses occur in its individual parts.

The thesis is divided into two parts: theoretical and practical. The first chapter of the
theoretical part focuses on the usage of tenses in general and academic English. The tenses
that most frequently occur in the research paper are first described from the view of general
English and then from the view of academic English. The theory is accompanied by figures
and examples for better understanding. The second chapter of the theoretical part deals with
the genre of research paper which is first explained and then a brief history of its
development and usage in the field of science and technology are mentioned. The rest of
this chapter focuses on the individual parts of the main body of the research paper that are
Introduction, Methods, Results and Discussion, and Conclusion. Each section is described
in terms of its content and the usage of tenses. The theoretical part is finished with
information about the database from which the research papers were downloaded.

The practical part focuses on the analysis of the chosen research papers. At the
beginning the information about the corpus of the journal that was chosen for the analysis is
provided then the process of the analysis of the research articles is briefly described. The
rest of the practical part focuses on the results obtained from the analysis. These results are
explained on the basis of bar charts and examples of tenses that occurred in the
corresponding sections of research papers are given.

The aim of this thesis is to find out if the use of tenses in individual parts of selected
research papers from the area of polymer technology, one of the leading branches at Tomas

Bata University in Zlin, is coincident with the information stated in the published literature,
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and also whether the usage of tenses in individual parts of research papers changes in the

course of time.
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THEORY
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1 USE OF TENSES IN GENERAL AND ACADEMIC ENGLISH

“Tense is a grammatical category referring to the location of a situation in time.”
(Greenbaum 1996, 253) It occurs almost in every language on the world. Due to the verb
tense it is possible to recognize if an activity happened in the past, if it is happening now or
if it will happen in the future.

The English language has a quite complex system of verb tenses in contrast to the
Czech language. In Czech grammar there are only three tense categories: the present, the
past and the future. English grammar has a similar division of tenses into the same three
categories, but these categories are further divided into subcategories according to the
aspect of the verb. According to Greenbaum (1996, 253-254), the aspect of the verb refers
not so much to the precise location of the action in time, but rather to the way of how the
time of the action is viewed. In the English language, there are two aspects: the perfective
aspect and the progressive aspect. The perfective aspect is used when the situation is
viewed as finished, while the progressive aspect is used when the situation is still in progress
(Quirk et al. 1985, 189).

Figure 1 shows the graphical interpretation of tenses. In the middle of the timeline there
is the present moment and as Quirk et al. (1985, 175) claim, “Anything ahead of the present

moment is in the future, and anything behind it is in the past.”

THE PRESENT MOMENT

PAST @ FUTURE
|

now

Figure 1: Timeline demonstrating tenses, Source: Quirk et al. 1985, 175.

In academic English, there are slightly different rules for the use of tenses than in
general English. As stated by Tseng (2011) the usage of the verb tense is a quite
complicated matter and therefore the verb tense choice of authors can differ according to
the context, the overall purpose of the text and even according to what is being expressed.
Waard (2012) claims that the use of the verb tense can differ among texts, depending on

whether the text pertains to experimental results or to more abstract concepts.
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As Taylor (1989, 150) notes, in academic writing the use of tenses, particularly the
present and past tenses, follows certain rules that are not intuitively obvious. The genre of
the academic research paper can appear in the field of linguistics, literature, science and
technology, and virtually in any area dealing with serious research. For each of these fields,
the rules can slightly differ, they are customary. However, in general the rules are as

described in the following sections.

1.1 Present tenses

Into the group of present tenses that most frequently occur in the research paper belong
present simple and present perfect (Swales and Feak, 1994). Based on the analysis, the
present continuous also occurs in research papers, but not as frequently as the two previous

tenses. Figure 2 presents the timeline of the present tense.

now

¥

PAST PRESENT FUTURE

Figure 2: Present tense timeline

1.1.1 Present simple

One of the basic tenses in English is the present simple tense. The basic form of the present
simple is: Subject + Verb in present form (i.e. the infinitive, in the 3™ person infinitive +
(e)s).

From the viewpoint of general English, the present simple has a wide range of use.
According to Svoboda and Kucera (2003, 17) the present tense can be used to express
habitual or repeated situations, statements that are universal, and actions that are in progress
at the present moment, specifically with verbs that are not usually used in the progressive
form like to see, to hear etc. (verbs of perception). The present tense can be also used to
express future. Most frequently it expresses future when talking about fixed arrangements,

like meetings or schedules, about which someone is sure that they will happen. Moreover,
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as Svoboda and Kucera (2003) claim, past actions can also be expressed by the present
simple to make the narrative more vivid. In other words, to help the reader better imagine
the situation.

Regarding to the use of the present simple tense from the viewpoint of academic
English, Bem (2003) notes that the present tense is used to express results that are available
for the reader at present, as in example [1], and to express general conclusions. APA (2001)
also states that the present tense is used for the discussion of the results and presentation of
the conclusions. When the researcher reports his conclusions in the present tense, the
readers are allowed to join him in discussing the issue at hand (see example [2]). According
to Salager-Meyer (1992), the present tense is used to express some established knowledge
or the truth that is universal, and for enhancing the general validity of the specific results.
Day (1995, 72) adds that the presentation of figures, tables, etc. is expressed in the present

tense, as in example [3].

[1] As Figure 3 shows, the macroscopic fracture surface is clearly indicative of ...
[2] The results also demonstrate the possibility of making ...
[3] Figure 7 shows that...

1.1.2 Present perfect

The present perfect tense is comprised of the verb have in the form of the present tense, and
the perfect participle. Thus its form is Subject + has/have + Verb in past participle form.
When the present perfect tense is used, the action that happened in the past is viewed from
the present time perspective (Greenbaum 1996, 270).

As Svoboda and Kucera (2003) claim, the present perfect is used to express an action
that took place in the past, but has consequences in the present. Another use of this tense is
when some situation which started at some time in the past has been still in progress, up to
the present moment. The present perfect is also used for talking about situations that
happened in the past, but it is not important when exactly.

Concerning the usage or the present perfect tense in academic texts, the rules are
following: Bem (2003) states, that the present perfect tense can be used to report the
previous research of other researchers, as in example [1]. As APA (2001) notes, the present

perfect tense is used to express a situation that occurred at an indefinite time in the past, or



TBU in Zlin, Faculty of Humanities 16

for describing a situation that began in the past and continues to the present, as in [2].
According to Salager-Meyer (1992) the present perfect tense is used to show that the
researcher disagrees with the previous research, as in example [3], and also when referring

to the previous research in the area.

[1] ... addition of TLCPs has been reported by several research groups.
[2] Since that time, several researchers have used this method.
[3] Although some authors have reported the appearance of..., it has been proven in

our study that...

1.1.3 Present continuous

The main purpose of the present continuous is to express an action that is happening at the
moment of speaking, but it can be also used in other cases. The form of the present
continuous is: Subject + is/are + Verb in continuous form.

As mentioned above, the present continuous tense is used to express actions that are in
progress at the present moment, situations that are temporary or happening in the near
future, or to talk about repeated actions (Svoboda and Kucera 2003, 18). In this case, the
actions can be expressed in a positive sense, but also in a negative sense to express that
someone is complaining, as shown in example [1]. However, this is not used in academic
writing.

Looking at the present continuous tense from the perspective of academic English, it
has similar use as in general English. It can be used to express an action of the research that
is in progress at the present moment, as in example [2]. Further the present continuous can
be used in research papers when describing the figures or tables [3] and for the description

of the reaction course, as in example [4].

[1] She is always leaving her clothes on the floor.
[2] We are currently examining this aspect.
[3] Each of the curves is approaching a different maximum value.

[4] The crystalline structure of ... is kinetically transitioning from phase II to IV.
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1.2 Past tenses
Into the group of past tenses that most frequently occur in the research paper belongs just
the past simple tense. However, the past perfect can sometimes occur in research papers.

Figure 3 depicts the interpretation of the past tense.

‘ now
|

I

PAST PRESENT FUTURE

Figure 3: Past tense timeline

1.2.1 Pastsimple

The main use of the past simple tense is to express an action that was finished before the
time of speaking or writing. The situation or action must be finished before the present
moment; otherwise it would be the present perfect tense. The form of the past simple tense
is Subject + Verb in past form.

The past simple tense has a wide range of use. The main use has already been
mentioned; another use is for talking about some specific time in the past and for expressing
several consecutive past actions. The past simple is also used to express actions that
repeated in the past or to express habits in the past.

Concerning the use past tense in academic English, Bem (2003) claims, that the past
tense is used when the researcher reports how the study was conducted, as in example [1].
This tense is also used when the researcher writes about the previous research of others, see
example [2], which can also be taken as reference to a single literature source. APA (2001)
notes, that the past tense is used for describing the results of the research, as shown in [3].
According to (Burrough-Boenisch 2003) “the finding is first reported in the past tense in a
research article, because at the time of writing the results are still research-specific: they
have not yet been accepted by the discourse community and become part of shared scientific

knowledge”. The past simple is also used when reporting to a single research activity, as in

[4].
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[1] ... we examined the level of liquid transfer from...

[2] Chen and Kyu reported that the synthesis of ...

[3] Ion contents of all PPTA anions ranged between...

[4] Previous studies of the crystallization kinetics and ... focused on fibre spinning of

the polymer.

1.2.2 Past perfect
The past perfect tense refers to an action in the past that happened before another action in
the past. This tense is comprised of the verb have in the past tense, and the perfect
participle. Its form is Subject + had + Verb in past participle form.

Past perfect is also used in the third conditional, in the so called hypothetical past. It
means that it is talking about things that did not happen.

In terms of the use of the past perfect simple in the academic English, the usage is
similar to general English. In research papers, the past perfect tense is used when reporting

that an action in the past took place before another action in the past, as in example [1] and

[2].

[1] Measurements were made on samples that had been sealed between...
[2] ... the number of nucleated domains in ... was consistently greater than in ... that

had been cooled to the same temperature.

1.3  Future tenses
According to Quirk et al. (1985), English has no future tense. Huddleston and Pullum
(2002, 209) agree with Quirk et al. and add that while there are many ways how to indicate
the future time, the category in grammar that can be analyzed as a future tense does not
exist. Greenbaum (1996, 259) claims that the future time is most commonly expressed by
the auxiliary verb will and the semi-auxiliary be going to.

Among the group of future tenses that occur in the research paper are the future simple

tense and the construction be going to. Figure 4 shows a location of the future tense in time.
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now ‘
|

PAST PRESENT FUTURE

Figure 4: Future tense timeline

1.3.1 Future simple
The form of the future simple tense is following: Subject + the modal verb will + infinitive.

The future form will is used in many contexts in which it is appropriate to predict
something. This use of future simple is mainly based on experience. This tense is used when
talking about decisions that are unplanned, which means that they are made at the time of
speaking. Another use of future simple is for making promises. Leech (2004, 57) adds that
will and also other ways of how to refer to the future can be used when referring to a
narrative future.

In academic English the future simple tense has similar rules for usage as in general
English. The future simple in research paper is used to express what will happen during the
research process, as in example [1]. It is also used when the researcher mentions some
issues which will be discussed later, as in example [2], or when stating what the research

paper will be about, as in [3].

[1] ...any reduction in interfacial fee energy will reduce the driving force...
[2] The justification for our assignment will be discussed later.

[3]1 This report will summarize our work on studying the morphological...

1.3.2 Begoing to

The construction be going to + infinitive is another important way of expressing future
events. This form is mainly used in informal spoken English (Leech 2004, 58). Be going to
is used to express what someone intents to do in the near future and it also expresses that

the situation is already on the way (Svoboda and Kucera 2003, 24). However, Leech (2004,
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61) adds, that “be going to does not guarantee that the anticipated happening will actually
come to pass”.
In academic English, this construction is used primarily when the researcher refers to a

future research, as in example [1].

[1] We are going to investigate this occurrence in a future study.
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2 RESEARCH PAPER

2.1 Research paper as a genre

According to Swales (1998, 93), the research paper is a written text that informs readers
about some exploration that the author of the paper performed. In addition, the research
paper not only informs about some research, but also describes the methodology used in the
research process and compares the findings made by the researcher to the results of others.
The research article is usually published in a research journal or it can appear in a book-
length collection of papers, but it is not so common. Writing a research paper is a long
process that requires many activities such as reading, researching, describing, informing,
illustrating and persuading. In this process, the researcher learns “to think and write
methodically and critically about a specific aspect of a subject, thus gaining deeper
understanding of it” (Bjork and Réisdnen 1997, 233). The researcher also learns how to
collect sources that are reliable for supporting the argument and the way of connecting his
own results to already existing knowledge.

The research paper is basically an argument supported by thoroughly recorded evidence
and that is what differentiates this genre from other academic writing. That means that the
researcher’s main concern is to find a research problem that would be interesting to explore
and then to build up a strong argument supported by reliable texts and accompanied by
figures, field studies and theories derived from reading of other researches in the same field
of study. Nevertheless, the writing of research paper is not only about reporting other
people’s ideas. It requires also the researcher’s own interpretation of the issue (Bjork and
Réisdnen 1997). The overall purpose of the research paper is to collect the information
about the topic from other people and connect these pieces of knowledge together to
provide a unique perspective of the issue (Baker and Brizee).

Swales (1998, 95) notes that the research article is such a huge genre that it has no
rivals in printed medium in terms of the number of printouts. The only exception may be the

news in newspaper.

2.2 History of the research paper
The scientific research paper appeared at the same time when the first scientific periodical
called The Philosophical Transactions of the Royal Society was established, specifically in

1665 (Swales 1998). According to Ard (1983), this new genre of article was created from
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the letters written by scientists, in which they informed each other about something.
Therefore many of the early papers were written in the first person form that is associated
with letters, and some of them even had the salutation ‘Sir’ at the beginning.

Then there was another intention to create a research paper that arose from the existing
convention of publishing the scientific contracts. The researchers were trying to find a way
how to make a generally-accepted knowledge from their speculations and statements
(Shapin, 1984). However, not much of the first writings in the journal called Transactions
appeared to be experimental reports. Before the year 1800 the experimental reports had
created less than 40 percent of all of the published articles. The subject of interest in the
early days was comprised mainly of reports about some natural disasters such as
earthquakes, by various microscope observations, or others (Swales, 1998).

As Brazerman (1983, 5) states, then there was a shift in the concept of experiment from
any created or made thing to an international investigation, for which a proof of a claim is
necessary. Swales (1998, 113) notes, that in this process of development the scientist’s view
of the nature of things changed. In the beginning it was believed that by manipulated
observation the scientist could reveal the nature of things, but later the belief was reached
that the nature of things is difficult to get at. Due to this change, the focus was on the
description of how the experiments were conducted, on the methods that were used for the
study and the reasons for their selection, and on the detailed description and explanation of
the results. Thanks to these developments, the concept of the research paper was
reorganized at the end of the eighteenth century. Based on Brazerman (1983, 16-17),
research articles began to adopt a different organization, beginning with an introduction to
the problematic issue, continuing with describing experiments and ending with conclusions.
In the twentieth century, the research paper stopped using the first person narrative and
more formal approach began to be taken (Ard, 1983).

The textual development of the research paper in the twentieth century was
investigated by an American educator and scholar Charles Brazerman, whose findings are
summarized by Swales (1998). In terms of the article length, Brazerman (1984) claims, that
in the period of years 1893 to 1900 the decrease in the average length of the article can be
seen. Originally it was 7.000 words on average, but it decreased to 5.000 words. However,
by the year 1980, an opposite effect could be seen; the number of words increased to

10.000 words and the average length of the article extended.
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According to the non-verbal material of the research paper, Swales (1998, 115) notes,
that during the investigated period, a decrease in the number and even the size of drawings
and tables could be observed. Instead, the diagrams and equations became more complex
and their usage increased. With regard to the organization of the research paper, before the
year 1950 it was not common to divide the article into sections. Just about 50 % of articles
contained this division; however, this trend changed after 1950 and the division of the

article into sections became a regular feature.

2.3 Research papers in science and technology
Bjork and Raisénen (1997, 311) point out that in science authors use writing for testing the
ideas and for the creation of claims that might become general knowledge. More
specifically, writing is used for the creation of the relationship between the original claim
and the evidence that has been discovered to prove this claim. In this process researchers
progress from describing concrete details of study to setting these details in larger context
and make generalizations. The exploration in the field of technology and science is
cumulative. It means that it is a complex prolonged process in which the researcher at first
needs to go through the previous studies in the same field and learn the assumptions that
have been accepted, then some new statements are created, but these have to be first
carefully examined by the scientific community members and only after approving the
statement it becomes general knowledge. To make sure that new claims are justified, the
task of the referees, journal editors or other experts in the field is to guarantee that the
particular researcher has proceed on the basis of the set methods, that the findings of the
study are reliable and valid and could be subsequently used for wider applications.
According to Bjork and Réisdnen (1997, 317), the main body of the research paper in
science and technology is traditionally divided into sections according to the pattern
IMRAD. This acronym stands for Introduction, Methods, Results, And Discussion.
However, Swales and Feak (1994) call the pattern IMRD which stands for Introduction,
Methods, Results, and Discussion. These two patterns might look different, but after
explaining what the abbreviations stand for, it is apparent that they are the same. Bjork and
Réisdnen (1997) add that the division into sections with headings has become the
conventional superstructure of the research paper and although these headings do not

provide the reader with the information about the current content of the section, they serve
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as a guideline for the readers who have experience with reading research papers, and as a
help for finding the information that is being looked for.

Most of the research papers in science and technology are written for the purpose of
enforcing an argument in order to make the achieved results valid or to support the previous
theories or findings of others. Another interpretation of the purpose of the research paper
can be to cast doubt on the previous results, carry out new research that proves that the
existing results are incorrect and find new results supported by evidence. Research papers
enable the formation of new knowledge, which is the most significant criterion for scientific

research (Bjork and Réisédnen 1997).

2.4  Parts of the research paper and their features

As said before, every research paper is divided into several parts, each of which has its
typical features. The paper usually begins with Abstract and ends with References.
However, in this bachelor thesis the attention is paid only to the main body of the research
paper. According to theory mentioned above, the division of the main body can be done
according to the patterns IMRAD of IMRD. However, on the basis of our analysis, the
most common division of the main body of the research paper is into these four parts:
Introduction, Methods, Results and discussion, and Conclusion, IMR(D)C. Nevertheless,
also other divisions can be found among the research papers. For example in some of them
the section called Results and Discussion can be divided into two individual parts, one
called Results and the other Discussion. Sometimes instead of Methods, the section is called
Materials and methods or Experimental or even Experimental procedure, with the same
content. However, these are just slight changes that do not affect the whole concept of the
research paper.

According to Swales and Feak (1994), the shape of the research paper represents the
general-specific-general movement. That means that in the part called Introduction the
writer moves in thinking from general information to specific details. In other words, the
author provides at first some background to the discussed topic, because not all of the
readers of the research paper are familiar with the issue which the writer is going to discuss.
On the other hand, in part called Conclusion the writer moves from specific to general
information. This means that the author begins with explaining the details of what has been
discovered in the research and then moves in thinking back to the generalization to

summarize the results and make the conclusion. This is visualized in Figure 5. Notice
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Results and discussion section, where a specific result is given first and then it is discussed

to a certain degree, i.e. putting into more general context.

Introduction General
L
Specific

Methods (and materials)

L
Results and discussion
I
Specific
Conclusion 05t
General

Figure 5: Overall shape of a research paper, Based on Swales and Feak 1994, 157.

2.4.1 Introduction section
Although Introduction is the first part of the research paper, it is usually the last section
which the researcher creates, because it is not easy to write. The main aim of this section is
to provide the reader with sufficient information about the background of the issue. This
part usually provides brief information about the previous studies made on the current
subject of investigation or the ideas that have influenced the current research process.
Further it states the issue that will be dealt with in the paper and also the author’s objective
reasons for choosing the specific issue. In view of the fact that these days people generally
use a lot of information, the purpose of the research and stating of main results could be
also part of the Introduction section (Bjork and Réisédnen 1997, 320-321).

According to Swales and Feak (1994, 156), “The main purpose of the Introduction is
to provide the rationale for the paper, moving from general discussion of the topic to the
particular question or hypothesis being investigated”, another purpose is to attract interest

in readers.
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John Swales (1998) has proposed, based on extensive research, a logical structure for
the Introduction of the research paper. This structure is called the CARS model (Create a
Research Space). In this model, the Introduction is divided into three moves, each of which
may consist of several steps. In Move one the subject of study is defined together with the
outline of the area of study, which is supposed to attract the attention and interest of
readers. In this move the previous work on this subject is reviewed, which provides the
reader the background information about the theory of the subject and about the course of
the research so far. In Move two the subject of research is defined as a need to extend the
existing area of knowledge of the subject of study, or to prove that in the previous study
there is a drawback or contradiction that needs to be clarified. In Move three the author’s
specific research is presented (sometimes together with the description of the paper
structure) and the aim of the paper. In some Introductions the main results are reported
(Bjork and Riisdnen 1997, 321-22) but this is not usually done in papers with Abstract
(then the results would be in Abstract, Introduction and in Conclusion).

In terms of the use of tenses in this part of the research paper, Swales and Feak (1994)
point out that in Introduction the tense which has the highest occurrence is the present
tense. Past tense appears in introduction with middle frequency and also present perfect can
appear here. Bjork and Réisdnen (1997, 324) add that the past tense is commonly used
when the author refers to other individual studies (see example [1]). The present perfect
tense is usually used when the author mentions the area of study, as shown in example [2];

when referring to the general knowledge, the present tense is commonly used, as in [3].

[1] Tan et al. developed a molecular composite...
[2] Physical properties and morphology in PBT have been studied by a variety of
methods ...

[3] Molecular nucleation occurs when chains melt...

2.4.2 Methods section

The section called Methods is the second part of the research paper. It can be also called
Experimental, or Materials and Methods, as already said. It is often the section which the
author writes first, because it is the easiest one. This section provides the most facts and

descriptions of all the sections of the research paper. The main task of this section is to
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provide precise description of the methods and materials that were used for the research and
the progress of the research itself. Generally, the description should enable someone else to
repeat the research.

In the view of the fact that this section describes what happened in the past during the
author’s research, it is a commonplace to write this part in the past tense. Many methods in
science and technology are well known procedures, which do not need an explanation
because an experienced reader knows what the specific method stands for or it is a standard
method, therefore it is enough just to leave a reference. Then there are other things that
must not be forgotten. It is necessary to describe in detail the materials that were used in the
research and also to clarify why they were chosen. At the beginning of this section usually
the experiment is summarized in several sentences, as in example [1]. After that it is
necessary to state all the information about the used material. At the end the procedure of
how the experiment was undertaken is described (Bjork and Réisdnen 1997, 325-6).

According to the use of tenses in this section, Swales and Feak (1994) state that in this
part of the research paper the tense with the highest frequency is the past tense, as in
example [2]; on the other hand, the use of present tense is low and there is a very high
occurrence of the passive voice, because the researcher concentrates on the process, as

shown in example [3].

[1] Experimental studies were performed on a composite materials designed to meet
specific service requirements by LLNL, including extended service life.
[2] The semicrystalline TLCP used was a thermotropic...

[3] Molecular composites were made from PPTA anion...

2.4.3 Results and discussion section

According to West (1980, 486-7), this section informs about how the author processed the
data collected in the research. The Results and discussion section is often subdivided into
several subsections. In this section, the writer should describe the achieved results by the
use of factual statements. If some of the statements are contradictory, the proper
explanation of these claims should be provided. The results are compared with the
assumptions acquired from the standard methods and by doing that they are validated

(Bjork and Réisdanen 1997, 327). Here, the results should be clarified and connected with
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the results of the previous works. Further, if there are differences between the previous and
the current work, these should be explained and then a final conclusion should be made.

At the beginning of this section, the information about the researcher’s specific work is
provided and then this specific work is related to a wider theoretical framework. The
researcher explains the research and validates the results.

The statements are often supported by figures, tables or graphs to make the information
more relevant and easily understandable. The Results and discussion section should be
concise and it should also state clearly the points of the research.

In terms of the use of tenses in this part, Swales and Feak (1994) note that the section
called Results and Discussion has a high frequency of past tense and also the present tense
is used quite frequently. The present tense is mainly used when referring to figures and
tables that are present in this section, as in example [1]. The past tense is mainly used for

describing the results obtained in the research carried out in the past, as in [2].

[1] The DSC plots for neat PE and ... are presented in Fig. 1

[2] ... the yield stress remained unaffected because...

2.4.4 Conclusion section
Conclusion is the final part of the research paper. In this section the author consolidates the
whole research and describes how the original statement of proposition is supported by the
results of the research. One important rule for writing Conclusion is that in this section no
new information should be presented (Bjork and Réisdnen 1997, 261). The aim of the
Conclusion is, as the name indicates, to conclude the research by indicating the deductions
derived from the Discussion and by making the topic of research generalized to a wider
context (Bjork and Raisdnen 1997, 328). This section can appear separately in the research
paper, or it can be merged with the section called Discussion. If the Conclusion appears
separately, it can contain a list of statements that are numbered, but it is not always the rule.
According to the use of tenses in this part of the research paper, the tense with the
highest frequency is the present tense, but the past tense can be also found there. The
present tense is most commonly used to summarize the results, as in example [1], and the
past tense is usually used to describe the concrete results in the current research, as in [2].

In describing what has been done in the research, present perfect is used [3].
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[1] ...during processing, the particles become aligned in the flow direction...
[2] The oxygen plasma treatment caused surface roughness but did not degrade the
bulk polymer.

[3] We have synthesized and characterized a new family of ...

All in all, the research paper is a widespread genre not only in the field of science and
technology and to write it is not easy. Beside the expert knowledge it requires a sufficient
skill of the genre and content of each section of the research paper. Performing a research is
a long process, during which it is necessary to find an issue which would be interesting to
study, and which would have an asset for other researchers or the general public. The
researchers who are writing this genre can follow the rules of Swales and Feak (1994) and
Bjork and Réisdnen (1997) in terms of the use of tenses in its individual sections, however,

it is not obligatory to stick to them.
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3 SCIENCEDIRECT DATABASE

Because the research papers used in the analytical part of this thesis were obtained from the
ScienceDirect database, in the following several words about its content, history, and
technology are given.

ScienceDirect is a scientific database that contains journal articles and book chapters
from more than 2,500 journals and 11,000 books (Elsevier B. V.). Currently this database
contains more than 11 million articles, and its content base is fast growing. Every year
nearly half a million journals issues or books are added into this database.

This database is a part of Elsevier, which is the largest provider of scientific, medical
and technical information in the world. Thanks to this company, many articles dating back
to the year 1823 were digitized and made available for readers. From the year 1991 to 1995,
the company Elsevier with the help of eight universities took part in a project, where they
were trying to find a way of creating a digital library. After four years of investment in
technology they launched the database called ScienceDirect. The technology of this
database is carefully developed so that the size of the data storage can be further extended.
Therefore it is able to contain vast amounts of data (Elsevier B. V.).

In this database it is easy to search any needed information by typing the keywords or
the name of the text, or even by the author of the article of book. However, not all articles
are available for reading, some of them only offer an abstract of the text and if the reader is
interested in full-text version, it is necessary to purchase the article or the book. Due to the
quality of the research articles and the technological progress, the ScienceDirect is still the

leading online database nowadays.
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4 DESCRIPTION OF CORPUS

4.1  Polymer journal

Polymer is a journal for the science and technology of polymers (Elsevier B. V.), which
focuses on publishing original research in polymer science and technology areas and puts
emphasis on molecular or meso-scale interpretation of data. (Elsevier B. V.) It is published
every two weeks.

This journal was chosen for the analysis of the use of tenses in individual parts of the
main body of the research paper. This choice was made for two main reasons. Firstly it is a
journal which focuses on technology, and secondly this is the one from the available journals
that has the longest available history of publishing, reaching back to the year 1993.

In terms of the content of chosen articles, all of them are focused on the
technology of polymers; however, each deals with a different issue. Among the issues
belong the crystallization kinetics and structure development of vinylidene chloride/vinyl
chloride copolymers, the use of thermotropic liquid crystalline polymers to reinforce
thermoplastics, isothermal melt crystallization in poly (butylenes terephthalate)
homopolymers and glass-fiber-filled composite, the cationic copolymerization of regular
soybean oil, epoxy-aided dispersion of nanoclay particles in a glassy polymer,

polymethylmethacrylate (PMMA), and others.

4.2  Articles chosen for analysis

For the searching of suitable research articles in technology an online database
ScienceDirect was used. From this database the articles were carefully chosen with the
proper IMR(D)C structure. In total, twenty articles were chosen from the journal Polymer.
To make the examined sample more restricted, from each year in the period between 1993
and 2012 one article with the appropriate structure was chosen, and all chosen articles were
written by authors from the United States of America. The length of the articles is on
average nine pages. The longest article had fourteen pages, and the shortest had six pages.

It is necessary to say that not all of the twenty analyzed articles were processed.
Although it was the original intention to analyze twenty articles, later it was decided that it
would be better to take five most recent and five oldest articles from the twenty chosen
ones in order to see if there are any changes in the use of tenses in the course of time.

The list of articles can be found in References.


http://www.journals.elsevier.com/polymer/
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5 ANALYSIS OF CHOSEN ARTICLES

In this chapter the process of analysis will be described and then the results obtained will be

presented.

5.1 Process of analyzing the research papers
The process of analyzing the articles was conducted as follows. First, each article was
printed out so that it was possible to write in it. Then each of the articles was carefully read
and during the process of intensive reading the verb tenses found in the text were
highlighted in different colors to make it well-arranged and easier to count. Then for
Introduction, Methods, Results and Discussion and Conclusion sections the number of
individual tenses was calculated. The same process, which was very time demanding, was
repeated for each of the twenty research papers.

The number of appearances of the tenses in individual sections of the research papers
was then expressed in the form of graph (Microsoft Excel).

In the corpus, some of the analyzed research articles had the section Results and
discussion divided into two separate sections, one called Results, and the other called
Discussion. In this case, these two sections were joined together and the number of each

tense from these two sections was added up to make the structure of all the tables the same.

5.2 Frequency of tenses in individual sections of the research paper

For the analysis of the use of tenses in individual parts of the research paper, five most
recent and five oldest articles were taken from the total number of twenty analyzed research
papers. The first analyzed group of articles, the oldest ones, consisted of papers from years
1993 to 1997. The second group of articles, concretely the group of the most recent ones,
included articles from the period of 2008 to 2012. From both these groups of five articles an
arithmetic mean of all the tenses was calculated separately and the results were expressed in
percent. If some of the tenses was not present in an article, this tense was given a zero
value. The results were then given into the table from which a bar diagram was created for
each section of the research paper in each time group. The tenses detected in individual

sections are demonstrated by examples taken from the analyzed papers.
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5.2.1 Introduction section

Figure 6 shows that in Introduction the tense that has the highest percent of occurence is
the present simple tense in both analyzed periods. This result is coincident with the previous
studies of Swales and Feak (1994), in which they state that the tense with the highest
frequency in the section called Introduction is the present simple. Although the occurence of
this tense slightly decreased in the period from 2008 to 2012, it is still the prevailing tense in
this section.

The second most frequent tense in this section is the past simple, which is also
coincident with the theory that states that the past simple tense occurs in Introduction in
middle frequency. According to Figure 6, the change between the two analyzed periods of
time is, similarly to the change of the present tense, just slight. This change can be caused by
the number of references to the previous studies of other researchers or even by the number
of descriptions of what was done in these papers.

The tense that is the third most frequent is the present perfect tense. In previous
publications of Swales and Feak (1994) it is stated that this tense can occur in this section of
the research paper, but nothing about the frequency is stated there. Nevertheless, the usage
of this tense has slightly increased in recent years, as apparent from the diagram. However,
this slight increase does not mean that nowadays researchers use more present perfect
tenses in Introduction section, this difference could be caused just by the number of
references to previous studies that are used in this section, as in example [1]. Some
researchers use a lot of references about what has been investigated and reported before,
whereas others use it less frequently. It is also important to note that the change may be
caused by the limited analyzed sample.

Another tense used in this section is the future simple tense. According to the diagram
below it is apparent that this tense is not used frequently in this section, it is limited to cases
when the author wants to write what will happen during the research, as shown in example
[2].

Then there are tenses in the diagram that are approaching zero, such as the present
continuous and the present perfect continuous. Each of these tenses was present just in one
of the analyzed periods of time. These results therefore signal that these two tenses are only
used occasionaly. For example, the present continues is used when the author wants to

stress that some process is taking place at the moment, as in example [3], and the present
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perfect continuous can be used when some action started in the past, is still in progress and

will be in motion in the future, as in [4].

[1] The physics of NR-melting has been summarized many years ago by Wunderlich...

[2] The melting of lamellae will contribute to non-reversing melting...

[3] The environment is being overwhelmed by nonbiodegradable, petroleum-based

polymeric materials.

[4] We have been developing molecular composites based on various ionic...
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Figure 6: Occurrence of tenses in Introduction section
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5.2.2 Methods section

As can be seen from Figure 7, the tense which is most frequently used in the Methods
section is the past simple. This tense largely predominates over the other tenses appearing in
this section. According to Swales and Feak (1994), the past simple tense has the highest
frequency in the Methods section, so the results from the analysis of this section
corresponds with the previous studies. The use of the past simple tense is in both analyzed
periods of time so high because this section of the research paper mainly focuses on
describing the experimental set-up and the materials that were used for the research, see
example [1]. These are some specific events that happened in the past, therefore the past
tense is logically used to express these events. The change between the two analyzed period
of years from 1993 to 1997 and from 2008 to 2012 is only modest. Therefore this subtle
difference does not have any significant meaning. This change may depend on how
extensive the research process was. For example, if the research issue was vast, it will need
more methods and materials for resolving the problem. Therefore, in such a section of the
research article, more past tense will be used. On the other hand, if the research was not so
extensive, less methods and materials will be used in order to achieve the results. It may also
depend on the type of methods used in the research. If they were generally known methods,
they would not need any explanation because everybody knows how the method was
conducted; however, if some unknown methods were applied in the research, these would
need a proper explanation of the process.

Then the present tense occurs in this section of the research paper, even though not as
frequently as the past simple tense. In previous studies Swales and Feak (1994) claim that
the use of the present simple tense in this section is low. The results from our analysis of
this section confirm this statement. The use of present tense here is really low in comparison
with the past simple tense, however, that may again be caused by the fact that this section of
the research paper describes the events in the past, as already said. The change between the
two analyzed periods of time is again only slight. As could be seen from the graph, in recent
years the use of the present simple tense has decreased, compared to the period of 1993 to
1997. This decrease could be caused by the fact that more attention is paid in this section to
what was done in the research, which is stated in the past tense, than e.g. what it is caused
by, which is stated in the present tense, as in example [2]. The present tense is mainly used

in Methods to refer to tables or diagrams/graphs/figures present in this section, as in
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example [3], to explain the process of measurements, to give an explanation of individual
variables in a formula, as in example [4], and to state general facts. It is again important to
mention that the analyzed sample was quite limited and therefore the difference may not be
as significant as they would have been if more articles had been used for the analysis.

The other tenses that are present in the diagram have so small percentage of occurrence

that it is not relevant to deal with them.

[1] A two-step srystallization experiment was used to study nucleation.

[2] ... the higher crystallinity increases modulus and yield stress, and reduces
toughness.

[3] The chemical structure of the copolymer is shown in Figure 1 and the structural
characteristics of the five samples are summarized in Table 1.

[4] ... K is the consistency coefficient and n is the flow behavior index.
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Figure 7: Occurrence of tenses in Methods section
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5.2.3 Results and Discussion section

The diagram below (Fig. 8) presents large variations in the use of tenses in this section. As
can be seen, the most frequently used tense in this part is the present simple. In the first
studied period the value of the use of this tense was 80 %, i.e. almost all this section was
written in the present simple tense. According to the previous studies of Swales and Feak
(1994), the tense that has the highest occurrence in this section is the past simple. However,
this result does not correspond with the analysis. The diagram clearly displays that the most
frequently used tense is the present simple for both of the analyzed periods of time. In the
first analyzed period, the present simple had a really high value, as said above while in the
second analyzed period the present simple was used in 51 %. It means that in recent years
the present simple tense was used rather less frequently than in the old period. The
explanation of this change could be that the analyzed recent research papers focus more on
the results of the research carried out in the past (written in the past tense), as shown in
example [1], rather than on the discussion of the results that is written in the present simple
tense. The present tense is commonly used for the data commentary, such as charts and
tables that are located in this section, as in [2].

Another tense used in this section is the past simple. This tense should be prevailing in
this section, but as apparent from the diagram, it is on the second place in terms of
frequency. Furthermore, a big change between the analyzed periods could be seen there.
While in the first period the past simple tense was only used in 14 %, in the second analyzed
period the value was 45 %. It means that in the recent years, the use of the past simple tense
increased by more than 30 %. What is also interesting is the difference between the present
simple and the past simple tense. In the second analyzed period the use of the present simple
and the past simple tense differed only by 6 %, while in the first period the difference
between these two tenses was much more significant - 66 %. The reason for the increased
usage of the past simple tense could be, as mentioned before, that in this section, the
authors focus more on describing the results obtained in measurements, which are written in
the past simple tense.

The rest of the tenses present in this section have such a low percentage of use that

it is not worth to deal with them.
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[1] The elastic modulus increased from ... to ... however, the yield stress remained
unaffected because of ...

[2] The tensile modulus and yield stress data are listed in Table 1.

%
100

90

80

70

60

50
40 W 1993-1997

30 W 2008-2012

20

10

" Tense
present present present past past future

simple continuous perfect simple perfect simple

Figure 8: Occurrence of tenses in Results and Discussion section
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5.2.4 Conclusion section

Frequency of tenses in Conclusion is depicted in Figure 9. It is apparent that almost all the
tenses appear in this section. According to the previous studies of Swales and Feak (1994),
the tense which is most frequently used in this section should be the present simple tense. In
this case, the previous studies are coincident with our analysis. The present simple is the
predominant tense in this section. In the period of 1993 to 1997, the present simple is used
in 43 %, and in the other period, it has the value of 41 %. So the difference in time is very
slight, therefore it is not considered significant. The present simple is used in this section to
give the text general validity, as in example [1]. The findings written in the present tense
seem to be more important than those in the past tense, which are only relevant for the
specific research.

The second most frequent tense is the past simple according to Swales and Feak
(1994). However, the results of our analysis show that the past simple tense was on the
second place only in the latest years, with the value of 38 %. Compared with the present
simple tense in the same period, the difference between these two tenses was very slight —
3 %. So in this period of time, the present simple and past simple are nearly on the same
level. On the contrary, at the old period, the difference between the present simple tense and
the past simple tense is much bigger, concretely 21 %. This large difference might be caused
by the fact that in the first analyzed period, the authors used more present tense to give their
findings more importance, and the past tense was used mainly to refer to the process of the
research, while in the second analyzed period the researchers focused on both, the process
of the research and writing the results in the present tense to make them general knowledge.

In the period of 1993 to 1997 the past simple was not on the second place, but only on
the third place. The reason for this could be that in this period the authors focused more on
presenting what has been observed, shown, and what have occurred during the research and
have consequences in the present, which is expressed in the present perfect tense, as shown
in example [2], while in the period from 2008 to 2012, the authors concentrated more on
what happened during the experiments and describe the results in the past tense. It is also
important to remember that the analyzed sample of research papers was limited; if more
articles were analyzed, other results might be seen.

Another tense identified in this section, as already mentioned above, is the present

perfect tense, which was second in frequency in the old period, but third in the latest period.
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The change between the two times is by 16 %. This decrease in the use is probably caused
by the fact that the researchers in the recent years rather use the past tense for describing
the results of experiments.

It is also interesting to discuss the relation between the present perfect and past simple
tense. While in the first analyzed period these tenses had almost the same frequency, in the
other analyzed period there was quite a large difference between these two tenses. The
reason for this variation may be that in the second analyzed period the authors focused more
on the process of actions and on concrete results in the current research, which are written
in the past tense while in the first analyzed period they concentrated on both the description
of results and comments on the reactions that took place in the past but have consequences
in the present.

Another tense that is used in this section is the future simple tense. It is mainly used for
stating that more studies will be needed in future, or for describing what will the results be
useful for. In the first studied period this tense was used in 9 %, while in the latest period it
was used in 5 %, which means that the occurrence of the future simple tense slightly
decreased in the recent period. The reason for this slight decrease could be that in the
analyzed recent articles, the researchers focus more on the results of the research
themselves than on what they will be used for. Another reason might be that the future tense
indicates future research. However, we must keep in mind that if the author offers the idea
for future research, other researcher could compete with the idea and gain grant money.
That might be the reason why the authors nowadays do not write about future research as
much.

The last tense that occurred in the analyzed articles is the present continuous tense,
although it occurred only in the period of 2008 to 2012. The present continuous was used
mainly to state what the researchers are currently investigating in an ongoing study, as in
example [3]. This is related to the information mentioned before. The present continuous
tense may have replaced the future simple tense for the planned studies; it applies to the
started research, now in progress. All in all, this tense is not frequently used in the

Conclusion section; in the period from 1993 to 1997 it has even a zero occurrence.

[1] Both long period and lamellar thickness increase when the molecular weight

increases...
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[2] Therefore, PEI/Vectra A blends have shown, at these concentrations, considerably
higher values of tensile strength than...

[3] We are currently investigating this possibility in an ongoing study.
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Figure 9: Occurrence of tenses in Conclusion section

To conclude this chapter, every section of the main body of the research paper has its
own rules for the use of tenses with some level of freedom. Based on the previous studies of
Swales and Feak (1994), there are certain assumptions for the frequency of tenses in
individual sections. According to our analysis, some of these assumptions agree with the
theory, while others do not. The differences between the previous research and our analysis,
and even between the two analyzed periods of time may be partially caused by the limited
number of analyzed sample. There is a probability of finding other results if more articles are

analyzed.
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CONCLUSION

The aim of this thesis was to analyze the usage of verb tenses in individual parts of the main
body of chosen technology research papers in the range of twenty years, and to compare the
results with theory. Another aim was to find out whether the tense occurrence in individual
parts of research papers has been changing in the course of time or not.

On the basis of the analysis we can conclude that not always is the theory coincident
with the practice. In the sections called Introduction and Methods, the theory agreed with
the practice, however, in the Results and discussion section the counts from the analysis
were different from the theory. Moreover, in Conclusion section, the present simple tense
agrees with theory, but the past simple tense is coincident just in one analyzed period of
time. When looking at the tenses in terms of the two analyzed periods of time, some
changes can be seen in every diagram. Some of them are only modest, which signals that the
difference may be caused by the limited analyzed sample. Nevertheless, there are some big
changes between the two analyzed periods which can be caused by many factors, such as
the number of references to the previous studies in the case of the past simple tense, the
number of references to future research in the case of the future tense, and other potential
reasons stated above.

It should be stressed once again that this study has examined only a limited sample of
research papers. To make the results more general and applicable, the research sample
would have to be much larger, in a size beyond the scope of a bachelor thesis.
Notwithstanding the limitations of this pilot study, the information presented here should be
useful for researchers who are constructing research papers in this area of science and

technology.
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