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ABSTRACT 

The purposes of this study were: 1) to investigate the move frequencies and 
sequences in introduction sections of cell biology research article, 2) to investigate the move 
frequencies and sequences in introduction sections of laboratory animal research article, 3) to 
examine the language use in terms of sentence types, tenses, and voices in introduction sections 
of cell biology research article, 4) to examine the language use in terms of sentence types, 
tenses, and voices in introduction sections of laboratory animal research article, 5) to compare 
and contrast the move frequencies and sequences between introduction sections of cell biology 
and laboratory animal research articles, and 6) to compare and contrast the language use in 
terms of sentence types, tenses, and voices between introduction sections of cell biology and 
laboratory animal research articles. The framework used in this study was CARs model (Swales, 
2004). 

This study covered 30 introduction sections of cell biology and 30 introduction 
sections of laboratory animal research articles collected from two reputable journals: Nature 
Reviews Molecular Cell Biology, and Transboundary and Emerging Diseases for laboratory 
animal during 2013-2016 by random sampling method. The entire collection of 60 introduction 
sections were depended on the value of impact factor, quartile, and Beall’s list in Journal 
Citation Reports. There were three steps of collecting data of move: 1) move investigation, 2) 
the inter-rater reliability measurement by using Fleiss’ kappa statistics, and 3) comparison of 
two fields of research article introduction section. 

The findings indicated that there were eight move-steps in cell biology introduction 
sections, and 11 move-steps in laboratory animal introduction sections which indicated that the 
highest frequency of move-step occurrence was a topic generalization (M1S1). The move 
sequences were found in five move patterns in cell biology introduction sections and four move 
patterns in laboratory animal introduction sections which revealed that both fields consisted of a 
topic generalization (M1S1) in every sequence of their pattern, and the study also presented that 
it was almost entire of introduction sections followed three main moves of CARs model 
(Swales, 2004) though some steps such as an adding to what is known (M2S1B), a definitional 
clarification (M3S3), and an outline (M3S7) were missing. Finally, there were three issues of 
the highest frequency of language use: simple sentence, present simple tense, and active voice 
occurred in both introduction sections of cell biology and laboratory animal research articles. 
 
KEY WORDS: MOVE ANALYSIS / RESEARCH ARTICLE / INTRODUCTION      
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การศึกษาเปรียบเทียบอตัถภาคของบทนาํของบทความวจิยัในสาขาชีววทิยาและสตัวท์ดลอง 
A COMPARATIVE STUDY OF THE INTRODUCTION SECTIONS OF RESEARCH ARTICLES IN THE FIELDS OF CELL 
BIOLOGY AND LABORATORY ANIMAL 
 
ศิริวมิล นกทรัพย ์5837229 LAAL / M 
 
ศศ.ม. (ภาษาศาสตร์ประยกุต)์ 
 
คณะกรรมการท่ีปรึกษาวทิยานิพนธ์: ทรงศรี สรณสถาพร, Ph.D., ณฏัฐพงศ ์จนัทร์อยู,่ Ph.D., ยวุดี ถิรธราดล, Ph.D. 
 

บทคดัยอ่ 
งานวจิยัคร้ังน้ีมีวตัถุประสงคด์งัน้ี 1) เพื่อวเิคราะห์ความถ่ี และการเรียงลาํดบัของอตัถภาคในการเขียนบทนาํของ

บทความวจิยัในสาขาชีววทิยาของเซลล ์ 2) เพื่อวเิคราะห์ความถ่ี และการเรียงลาํดบัของอตัถภาคในการเขียนบทนาํของบทความวจิยัใน
สาขาสตัวท์ดลอง 3) เพื่อวเิคราะห์การใชภ้าษาในการเขียนบทนาํของบทความวจิยัในสาขาชีววทิยาของเซลล ์ 4) เพื่อวเิคราะห์การใช้
ภาษาในการเขียนบทนาํของบทความวจิยัในสาขาสตัวท์ดลอง 5) เพื่อเปรียบเทียบความถ่ี และการเรียงลาํดบัของอตัถภาคในการเขียนบท
นาํของบทความวจิยัในสาขาชีววทิยาของเซลล ์ และสตัวท์ดลอง 6) เพื่อเปรียบเทียบการใชภ้าษาในการเขียนบทนาํของบทความวจิยัใน
สาขาชีววทิยาของเซลล ์และสตัวท์ดลอง การศึกษาในคร้ังน้ีใชแ้บบการวเิคราะห์อตัถภาคของสเวลส์ ปี 2004 ซ่ึงประกอบไปดว้ย 3 อตัถ
ภาคหลกั และ 11 อนุวจัน์ยอ่ย 

การศึกษาในคร้ังน้ีใชแ้บบการวเิคราะห์อตัถภาคของสเวลส์ปี 2004 ซ่ึงประกอบไปดว้ย 3 อตัถภาคหลกั และ 11 อนุ
วจัน์ยอ่ย กลุ่มตวัอยา่งท่ีใชใ้นการวจิยัคือ จาํนวน 60 บท แบ่งออกเป็นบทนาํของบทความวจิยัในสาขาชีววทิยาของเซลลจ์าํนวน 30 บท 
และ บทนาํของบทความวจิยัในสาขาสตัวท์ดลอง จาํนวน 30 บท ซ่ึงไดม้าจากวธีิการสุ่มอยา่งง่าย (simple random sampling) จากวารสาร 
2 ฉบบั คือ Nature Reviews Molecular Cell Bilogy และ Transboundary and Emerging Diseases ซ่ึงมีการตีพิมพร์ะหวา่งปี ค.ศ. 2013-
2016 โดยวารสารดงักล่าวผา่นการตรวจสอบคุณภาพดา้นค่าความถ่ีของการอา้งอิงบทความวารสาร (impact factor) ค่าการจดัลาํดบัของ
บทความในแต่ละสาขา (quartile) และ การไม่มีการตีพิมพ ์ หรือปรากฏในวารสารท่ีแสวงหากาํไรมากกวา่ประโยชน์ทางวชิาการ 
(Beall’s list of predatory publishers)  

ผลการวจิยัพบวา่ ปรากฏ 8 อตัถภาคพร้อมดว้ยอนุวจัน์ ในบทนาํของบทความวจิยัในสาขาชีววทิยาของเซลล ์และ 11 
อตัถภาคพร้อมดว้ยอนุวจัน์ ในบทนาํของบทความวจิยัในสาขาสตัวท์ดลองซ่ึงทั้งสองสาขาพบวา่ นยัยะทัว่ไปเก่ียวกบัหวัขอ้มีความถ่ี
สูงสุด ส่วนการเรียงลาํดบัของอตัถภาค ปรากฏ 5 รูปแบบของการเรียงลาํดบัของอตัถภาคในสาขาชีววทิยาของเซลล ์และ 4 รูปแบบของ
การเรียงลาํดบัของอตัถภาคในสาขาสตัวท์ดลอง ซ่ึงทุกการเรียงลาํดบัของแต่ละรูปแบบพบวา่ นยัยะทัว่ไปเก่ียวกบัหวัขอ้ปรากฏเป็นอตัถ
ภาคแรก และยงัพบวา่ส่วนมากการเรียงลาํดบัของอตัถภาคในบทนาํของบทความวจิยัทั้งสองสาขามีความสอดคลอ้งกบัแบบการ
วเิคราะห์อตัถภาคของสเวลส์ ปี 2004 และสุดทา้ยภาษาท่ีมีการนาํมาใชม้ากท่ีสุดคือ ประโยคความเดียว (simple sentence) ปัจจุบนักาล
ธรรมดา (present simple tense) และกรรตุวาจก (active voice) 
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CHAPTER I 

INTRODUCTION 

 

 

Research is conducted for a great many reasons; however, difficulties in the 

methods of communication and formatting can make things more complicated. These 

are important challenges in the world of academic research both for those interested in 

learning more about, and for those who are working to further the body of research on 

a given topic. Different verbiage, methods of presentation, and other similar 

consideration can create a situation in which understanding is delayed due to the need 

to additionally process the information. The completion of genre analysis explore 

different components in research studies and research articles from similar areas of 

study published in different locations allowing for the creation of a more unified 

understanding of a topic. Utilizing the Creating a Research Space (CARs) model 

conceptualized by Swales (2004), an analysis of the underlying organizational patterns 

present in research articles can be conducted, allowing for the completion of a 

comparative study of the introduction sections of research articles in the fields of cell 

biology and laboratory animal, two areas that often coincide. In order to introduce this 

topic, Chapter 1 provides a discussion of background information pertinent to 

exploring and understanding variations present within the context of the written 

English language, offers a statement of the problem to be explored within the context 

of the study, introduces conceptual framework and the research questions. In addition, 

the purpose of the study is defined, the rationale for the completion of the study is 

presented, and the overall limitations identified the study are discussed. The chapter 

concludes with the definitions of terms commonly employed within the study and a 

summary of the type of information to be found within the remainder of the chapters 

of this study. 
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1.1  Background of the Study 

English is widely recognized as a global language within the scientific 

community (Gordin, 2015; Pennycook, 2017). Many within the global scientific 

community, among other fields of industry, have shifted to the use of English as a 

primary language for the communication of ideas across a larger scales (Gordin, 2015; 

Pennycook, 2017). As a results of these lofty pursuits, many scholars and students 

have worked to promote the use of English within communicative practices and have 

worked to develop their own English skills toward the purpose of advancing the goals 

of their country, making advancements in their service systems, educational systems, 

and international relations, in addition to bolstering their own skills toward their 

pursuit of their own ambitions (Gordin, 2015; Pennycook, 2017). The background of 

the study section provides the reader with the knowledge he or she needs to familiarize 

himself or herself with the topic being explored within the context of the study. This 

section discusses four aspects of background information: the use and prevalence of 

English within the global scientific community, communication practices, the 

incorporation of genre analysis and text analysis, and the centrality of the English 

language.  

Since the adoption and use of English as a global language, it has been 

widely used as a means of communication by individuals who do not share the same 

first language (Gordin, 2015; Education, 2015). As a result of the myriad benefits that 

can be attained through the use of English as a global language, mastery of the English 

language has been considered by some to be a crucial skill that would allow the 

advancement of scientific careers and develop the ability to share academic knowledge 

(Gordin, 2015). Writing scientific articles in English, however, means that the target 

audience must also be able to read and understand the language used in the research 

articles. The use of English in this manner can pose a challenge to non-native English 

speaking scientific researchers and novice scientific researchers, as they may 

experience a certain level of difficulty when applying the English language within this 

research based context (EF Education, 2015).   

In light of the increasing importance of English language to the scientific 

community, and the use of the English language by both native speakers and English 

by Foreign Language (EFL) speakers, there is a need to increase the ease through 
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which EFL researchers may be able to explore the published literature. Genre analysis 

stems from the application of the   CARs   model created by Swales (2004) and 

provides an approach to text based analysis that allows the individual to better 

understand written discourse in non-literary communications (Flowerdew, 2015). The 

application of genre analysis practices to a given text or group of texts can be enable 

the identification and description of rhetorical components in selections taken from 

research articles so as to ensure scientific researchers’ awareness in the discourse of 

writing (Flowerdew, 2015). This study focuses specifically on move structures 

(moves) and language use in genre analysis by focusing on and analyzing the 

introduction sections in research articles published in the fields of cell biology and 

laboratory animals.  

The use of genre based analysis has come into vogue in recent years and 

has been applied to the understanding and analysis of myriad types and styles of 

documents (Martin & Perez, 2014; Tardy & Swales, 2014). This approach to analysis 

is derived from standard forms of both text analysis and discourse analysis and has 

been applied extensively in the field of English for Specific Purposes (ESP). The ESP 

course, as such, required an alternative method through which students could 

understand the material presented, because text analysis and discourse analysis cannot 

always provide the totality of materials needed in the teaching of ESP course due to 

differences in linguistic processing between different languages and as a result of the 

different variants in the English language (Basturkmen, 2014). 

Fairclough (2013) argued that the process of text analysis is used to try to 

establish general features of all texts rather than providing an analysis of a particular 

type of text or genre. The study of genre focuses on the analysis of the rhetorical 

organization of patterns in research articles which consist of moves that are units in a 

text that relate to the communicative purposes of that text within a given genre 

(Flowerdew, 2015). Move analysis was developed as the description of organizational 

pattern in different sections of research articles (Swales, 1990). The first genre-based 

analysis was done by Swales (1981) who investigated 48 introductions of research 

articles from different scientific fields and presented results by offering a four-move 

model. Swales claimed that the structures of introductions of research articles 
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contained a series of moves and each move consisted of several steps. Each step 

includes sentences which may be different in types, tenses, and voices because of 

purposes of communication between authors and their readers. This co-responds to the 

Oxford Dictionary (2017), which states that language is “the method of human 

communication, either spoken or written, consisting of the use of words in a structured 

and conventional way”, and is “a system of communication used by a particular 

country or community”. Each language comprises its own set of grammatical units or 

components, including sentence type, sentence structure, tense changes, and voices 

(Swales & Feak, 2012; Halliday & Matthiessen, 2013).  

Knowledge of these different components of the English language is vital 

to the creation of a successful research article. When creating a research article, the 

researcher must be able to utilize these different mechanisms of language in writing 

that article in order to be able to compose a complete, readable, and comprehensive 

document (Halliday & Matthiessen, 2013). Research article play an important role in 

all academic fields because they serve as a method through which the researcher is 

able to announce his or her findings, offer a way for colleagues to exchange 

information, and provide a means for others to gain additional knowledge regarding a 

particular field of study (Gordin, 2015). 

  

 

1.2  Rationale of the Study 

 English has become a global language, providing a means through which 

individuals as which researchers can communicate and offer scientific discourse, 

regardless of whether or not they speak the same primary language (Gordin, 2015; 

Pennycook, 2017). As English is a lingua franca within the scientific community, there 

is a need to increase the ease through which EFL researchers may be able to explore 

the published literature. The utilization of genre analysis serves as the primary method 

to be employed within the context of this study in order to gain an understanding of 

the intricacies associated therewith. This term from the application of the   CARs   

model created by Swales (2004), and provides an approach to text based analysis that 

allows the individual to understand written discourse in non-literary communications 

(Flowerdew, 2015), The application of genre analysis practices to a given text or 
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group of texts enables the identification and description of rhetorical components in 

selections taken from research articles so as to ensure scientific researchers’ awareness 

in the discourse of writing (Flowerdew, 2015). There were three reasons to conduct 

the proposed research study including the use of English as a lingua franca within the 

scientific community, the need for EFL students to understand the processes and 

practices to be employed in the creation of a successful, efficient, and comprehensive 

introduction, and the need to understand written discourse.  

 A genre-based analysis will provide a basic guide to understand how the 

introduction section of a research article was constructed. Genre analysis was 

developed by Swales (2004) as an approach that could be used to describe the 

communicative purposes or moves of research articles. The use of genre analysis will 

provide the EFL student with the information necessary to improve his or her 

knowledge of the purpose of the introduction sections of research articles and its 

associated components (Flowerdew, 2015). Additionally, research articles consist of 

many subcomponents, including the abstract, introduction, literature review, research 

methodology, results, and a discussion of the results, among others. This study focuses 

on the introduction section, a section with a high degree of importance as it presents 

the purpose of the study, providing them with the information to make a decision as to 

whether they want to read the entire article (Wellner, 2015). The section establishes 

the scope, context, and significance of the research being conducted by summarizing 

background information on the subject matter. It states the purpose of the study in the 

form of the research problem supported by a hypothesis or a set of research questions. 

It also explains briefly the approach of research methodology used to examine the 

research problem, highlights the potential principle outcomes, and outlining the 

structure and organization of the paper (Wellner, 2015).  

 A review of multiple journal databases, including ScienceDirect, Scopus, 

and the Mahidol University Database of e-Theses revealed no current research genre 

based analysis to explore the introduction sections of research articles, and articles in 

the fields of cell biology and laboratory animal. This study will provide an opportunity 

to extend the current body of literature in genre based analysis. Although research 

articles in the fields of cell biology and laboratory animal fall under the same branch 
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within the scientific community, these two different sub-areas of research will allow 

for a greater understanding of the distinctive rhetorical organization of research 

articles.   

 The necessity of accuracy when using a non-native language has not 

received its due importance. While vocabulary choice is important in order to convey 

information properly, the sentence structure is critically important for overall 

understanding.  The presence or absence of a misplaced pause or comma can 

completely change the meaning of a phrase. Famously, the importance of sentence 

structure is best seen in the following example, which only varies in one comma: 

“We’re going to eat Grandma.” vs. “We’re going to eat, Grandma.” Clearly, overall 

meaning and implications are completely different between the two sentence 

structures. This is just one example of many cases in which proper sentence structure 

should be highlighted when learning a second language. This study, in particular, 

focuses on proper language usage within the introduction section of the selected 

research article in terms of sentence types, tenses, and voices. Stating with the basics 

of sentence structure, there are four primary sentence types, viz, the simple sentence, 

the compound sentence, the complex sentence, and the compound-complex sentence 

(Barry, 1998; Blake, Siewierska & Song, 1998; Oshima & Hogue, 2007; Slabakova, 

2009; Soranastaporn, S. 2013). The type of sentence used serves as an additional 

means of conveying information (Bhatia, 1993; Tallerman, 2005; Glasman-Deal, 

2010). While the four types of sentences are universal, the structure of the sentence 

within the language in which it is written is crucial to the conveyance of that 

information (Bhatia, 1993; Tallerman, 2005; Glasman-Deal, 2010). Sentence structure 

will be explored within the context of this study as it pertains to sentence types. This 

will allow a sharper focus on the length and specificity of the sentences within the 

introduction (Bhatia, 1993; Tallerman, 2005; Glasman-Deal, 2010).  Following the 

master of sentence structure, the language student must then tackle the challenge of 

proper tense. The use of the proper tense in writing can make the article easier to 

understand and to write (Benati, 2001; Soranastaporn, 2013; Sriphrom & Ratitamkul, 

2014; Saeed, 2017). An example of appropriate tense usage within a research article 

would be to use the present tense in the known hypotheses and to use the past tense in 

the description of the steps taken by the researcher during the completed experiment 
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and in documenting the results of the experiment. Additionally, in conjunction with 

the tense, the writer must properly grasp the usage of point of view, commonly 

described as the presence of either a first, second, or third person view. Whenever 

possible, researchers should also use the active voice as researchers at Hamline 

University have recommended. Their research shows that the use of a passive voice 

can detract from the effectiveness of the learning process (Neilson, 2016). A sentence 

should be direct and to the point; the average length of a sentence in scientific writing 

is 17 words (Swales & Feak, 2012; Soranastaporn, 2013; Griffies, S. M., Perrie, W. A, 

Hull, G, 2013). While a sentence can theoretically be significantly longer or shorter 

than the average, substantial variation may cause the reader’s confusion. Poor quality 

language use can delay or obstruct understanding of the content of a publication. As a 

results, many of the scientific journals require that an article use proper language to 

ensure that the reader can comprehend the information conveyed by the researcher. At 

the same time, this requirement allows the publication to maintain a writing standard 

that assures, the article’s positive impact on the journal’s reputation. As a result of 

these considerations, if a researcher were to submit a research article with improper 

grammar, poor spelling, or some other linguistic error, the researcher may find that the 

study will take a long time to be published, many be returned to the researcher for 

multiple revisions, or the researcher may find that his or her article has been rejected 

for publication (Griffies, S. M., Perrie, W. A, Hull, G, 2013). Overall, the purpose of 

this study on proper language usage by non-native speakers is far more important than 

appeasing English critics. Individuals in research should be judged on their 

understanding of the subject matter in question, not their grammatical or punctuation 

errors. While one cannot prevent negative judgement due to writing errors, one can 

improve the methods and specificity in which English writing is taught.  

 In brief, genre analysis was used to identify and describe the 

communicative purposes and rhetorical organization of the introduction sections of 

research articles. The introduction sections of research articles provide background 

information on the study and presents that information in such a fashion as to attempt 

to persuade the reader to read the article, completely. The completion of a study of this 

nature has not been conducted in respect to articles written in the areas of cell biology 
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and laboratory animal. Within the field of biology, the sub-fields of cellular biology 

and laboratory animal are interrelated, serving as different branches of the same field 

of science. It is for this reason that these two fields have been selected for use in the 

completion of a genre analysis. The language is different enough between the two 

fields of study so as to provide a means of comparison, while still falling within the 

same overall field of study.  

 

 

1.3  Statement of the Problems 

 Academic writing can be extremely difficult (Pin-Fat, 2016). Selecting the 

type and amount of background information to include in the introduction of a 

research article can be difficult for many writers, and can be hard for novice writers in 

particular (Swales & Feak, 2012). A review of research article in other fields of 

scientific study has shown the potential for the immediate identification of issues in 

writing. After reviewing of research articles, three main problems were identified.  

First, it was found that the identification of moves when employing the 

CARs model was absent in more than half of Malay article in the corpus (Ahmed, 

1997). Second, a lack of complexity within the context of sentences written in English 

by EFL researchers has been identified in the introduction section of PhD theses 

written by authors whose primary language was Spanish (Soler-Monreal, Carbonell-

Olivares & Gil-Salom, 2011). Such researchers were more likely to use simple 

sentences, decreasing the effectiveness of the message they were attempting to 

communicate. Finally, The introduction in one Portuguese study showed a rhetorical 

pattern differently from the   CARs   model employed by the researcher (Hirano, 

2009), and the work of Samraj (2002) revealed different dimensions between the areas 

of conservation biology and wildlife behavior research articles which highlighted 

different rhetorical organization patterns of introduction.  

According to a search conducted through the Mahidol University theses 

database, the ScienceDirect database, and the Scopus database, no studies of move-

based analysis on the introduction sections of research articles published in the fields 

of cell biology or laboratory animal in those corpora were found. (Figure 1.1 – 1.3).  
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Figures 1.1, 1.2, and 1.3 show the results of the searches conducted in the 

Mahidol University e-Thesis database, the ScienceDirect database, and the Scopus 

database, respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1 Search Results for the Mahidol University e-Thesis database 

 

Figure 1.2 Search Results for the ScienceDirect Database 
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Figure 1.3 Search Results for the Scopus Database 

 

 

In summary, the researcher analyzed the introduction sections of research 

articles to complete an analysis of the introduction sections of research articles in the 

fields of cell biology and laboratory animal in order to add to what is known regarding 

the identification of moves present within the text and the language use which  of 

appropriate academic writing using the English language while addressing the gap in 

the literature, specifically that, as Figures 1.1 – 1.3 show, no genre analysis for the 

introduction sections of research articles has been completed within the fields of 

cellular biology or laboratory animal.  

 

 

1.4  Conceptual Framework 

 The   CARs   model, created by Swales in 1990 and updated in 2004, will 

be employed as the conceptual framework of this study for analyzing moves in the 

introduction sections of research articles in the fields of cell biology and laboratory 

animal. The 2004 version of the   CARs   model has been revised based on both 

arguments and recommendations of linguists in order to address previously identified 
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weak points of the original   CARs   model (Swales, 2004). Swales and Feak (2012) 

have shown that the revised model can be used to support linguistic features in terms 

of sentence types, tenses, and voices. Figure 1.4, below presents a visual 

representation of the conceptual framework to be applied within the context of this 

present study.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.4 Conceptual Framework –   CARs   model 

 

 
1.5 Purpose of the Study 

The purpose of this study was to identify and describe different linguistic 

components present within the introduction sections of published research articles in 

the fields of cellular biology and laboratory animal. To accomplish this task, six 

objectives were identified for completion during the course of this study.  

 
Introduction sections of cell biology and laboratory animal research articles 

 CARs model 

 (Swales, 2004) 

Language use 

(Swales & Freak, 2004, 2012) 

Move frequencies and sequences  Language use in terms of sentence 
types, tenses, and voices. 

Comparison 
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First, the researcher investigated the frequencies and sequences of moves 

in the introduction sections of research articles written regarding the field of cell 

biology. Second, the researcher investigated the frequencies and sequences of moves 

in the introduction sections of research articles in the field of laboratory animal. Third, 

the researcher examined the language use found within the introductions of the 

research articles in terms of sentence types, tenses, and voices used in the introduction 

sections of research articles in the field of cell biology. Fourth, the researcher 

examined the language use found within the introductions of the research articles in 

terms of sentence types, tenses, and voices used in the introduction sections of 

research articles written regarding the field of laboratory animal. Fifth, the researcher 

compared the frequencies and sequences of moves between the introduction sections 

of research articles in the field of cell biology and the introduction sections of research 

articles in the field of laboratory animal. Finally, the researcher compared the 

language use in terms of the sentence types, tenses, and voices used between the 

introduction sections of articles in the field of cell biology and the introduction 

sections of research articles in the fields of laboratory animal. The purpose of this 

study was completed after the identification of the answers to the research questions 

within the context of this study.  

 

 

1.6 Research Questions 

The research questions were posted below.  

1. What frequencies and sequences of moves were found in the 

introduction sections of cell biology research articles? 

2. What frequencies and sequences of moves were found in the 

introduction sections of laboratory animal research articles? 

3. What methods of the language use, in terms of sentence types, tenses, 

and voices were found in the introduction sections of cell biology research articles? 

4. What methods of the language use, in terms of sentence types, tenses, 

and voices were found in the introduction sections of laboratory animal research 

articles? 
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5. What were the similarities and differences of the frequencies and 

sequences of moves between the introduction sections of cell biology research articles 

and the introduction sections of laboratory animal research articles? 

6. What were the similarities and differences of the language use in terms 

of sentence types, tense, and voices, between the introduction sections of cell biology 

research articles and the introduction sections of laboratory animal research articles? 

 

 

1.7 Significance of this Study  

This study aimed to analyze the rhetorical organization of the introduction 

sections in the fields of cell biology research articles and laboratory animal research 

articles. This is significant for three reasons.  

First, the results of the study may provide a high level of benefit to EFL 

scientific researchers. Karabınar (2014) found out that students who majored in 

English and who used their degree for teaching had improved writing skills than those 

of other majors, who majored displayed further room for improvement. Karabınar’s 

(2014) results led him to the primary conclusion of his study, namely that if increased 

guidance was to provide to students with English majors who went into the field of 

teaching, they students would be able to improve their writing abilities through an 

understanding of how a rhetorical organization of an introduction section was written. 

Karabinar (2014) further showed that students of other majors would improve as well. 

Therefore, the results of this study could provide significant guidance to EFL students. 

Second, teachers have been shown to have a greater understanding the 

academic writing process by displaying a greater knowledge of the techniques and 

tools of academic writing than that held by their students. Researchers found that, EFL 

students with English as second language displayed writing skills that were less 

coherent, less productive, and less cohesive than those of students whose primary 

language was English (Johns, 1997; Chang & Swales, 1999; McCormick & 

Whittington, 2000; Salager-Meyer, 2001; Lavelle & Guarino, 2003; Hinkel, 2004; 

Evans & Green, 2007). Therefore, it would be beneficial for all students to have access 
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to an individual who was highly skilled in the more technical aspects of the English 

language. The results of this study may increase knowledge on this issue.  

Third, it should be noted that the realm of scientific knowledge takes into 

account the need for productivity in research; as a result, a high level of importance is 

placed on the publication of research articles in scientific journals who are not native 

English speakers and those who would be classified as novice scientific researchers 

must be able to understand and write an effective introduction section in order to 

publish an international research article (Swales, 1990, 2004). The aim of this study is 

to investigate language use in terms of sentence types, tenses, and voices in the areas 

of cell biology and laboratory animal research articles. The results of this study will be 

of use to scientific researchers publishing in these fields.  The results of this study 

could provide additional insight into the crafting of their own publications, and 

increase the potential to publish their papers.  

 

 

1.8 Limitations of this Study 

Four primary limitations have been identified. The study is limited to only 

a review and analysis of the introduction sections of the research articles written in the 

fields of cell biology and laboratory animal. This could reduce the potential for the 

application of the findings of this research study beyond these two fields of interest.  

Only sixty introduction sections of articles written in the areas of cell 

biology and laboratory animal were collected, making for a small sample pool that 

could, once more, reduce the generalizability of the findings of the study. In addition, 

only the moves and aspects of language use were explored other elements were 

excluded because the amount and type of information was limited and not easily 

available.  

 

 

1.9 Definition of Terms 

Corpus is defined as a collection of texts used in the completion of 

linguistic research (Ding, 2007). Within the context of this study, this term is used to 
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refer to the collection of the introduction sections obtained from the research articles 

in the fields of cell biology and laboratory animal. 

Corpus analysis is defined as the study of text in terms of specific 

linguistic characteristics using a computer-based method of characteristic 

identification (Upton & Connor, 2001). Within the context of this study, this term is 

used to refers to the process through which a computer was used to investigate the 

characteristics of the text from the introduction sections of the research articles in the 

fields of cell biology and laboratory animal.  

A move is defined as a small unit found in the organizational patterns of 

the texts, where each move indicates the communicative purposes of the texts (Swales, 

1990; 2004; Connor, Davis, & De Rycker, 1995). Within the context of this study, a 

move refers to the units found in the organizational patterns of the texts retrieved for 

the purpose of analysis obtained from the introduction sections of cell biology and 

laboratory animal research articles. 

A step is defined as “a lower level text unit than the move that provides a 

detailed perspective on the option opens to the writer in setting out the moves” 

(Dudley-Evans & St. John, 1998, p. 89). Within the context of this study, the step is 

found along with the move in the introduction sections of the research articles 

extracted from the fields of cell biology and laboratory animal. 

The introduction section of a research article is a section of the article 

presented first, immediately after the abstract that is designed to provide enough 

information for the readers to be able to understand the researcher’s argument and the 

information at states (Belcher, 2009). Within the context of this study, the introduction 

section of the research articles in the field of cell biology and the field of laboratory 

animal serves as the subject of analysis.  

A research article refers to an empirical report published in an academic 

journal after the researchers completed their articles (Swales, 1990, 2004), refers to an 

empirical researching report of cell biology and laboratory animal fields. For the 

purposes of this study, the term research article refers to a published journal article in 

the fields of cellular biology or laboratory animal.  

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



Siriwimon Noksub  Introduction / 16 

Cellular biology or cell biology refers to the study of cell structure and 

function; it revolves around the concept that the cell is the fundamental unit of life 

(American Psychological Association [APA], 2017). 

Laboratory animal is the completion of experiments on non-human 

animals. These experiments seek to control the variables that affect behavior or 

biological system under the study (American Psychological Association [APA], 2017). 

 

 

Chapter Summary 

The English language is la lingua franca within the scientific community. 

The language fulfills the crucial function of allowing individuals to share scientific 

knowledge through the use of a global language. The use of genre analysis to 

investigate moves and other linguistic features in research articles, with specific focus 

on the introduction sections, provides the EFL individual to know how the rhetorical 

organization of the English language is structured. As there is no prior research 

regarding the linguistic characteristics of articles published in the fields of cell biology 

and laboratory animal, the results of this study will fill this gap of knowledge. Upon 

completion of this study, the knowledge contained herein may be able to benefit 

students, teachers, non-native English speaking scientific researchers, and novice 

scientific researchers, providing them with additional knowledge that will improve 

their ability to write the comprehensive introduction sections.  

Chapter two provides a brief review of the literature pertinent to the 

exploration of this topic, and offer additional background information to support the 

results presented later in this study. Chapter three presents the methodology used in 

the completion of the study. Chapter four provides the analyzed results of the study. 

Chapter five discusses those results, and Chapter six concludes and summarizes the 

study findings, and the resolutions to the research questions described and listed 

elsewhere in this chapter. 
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CHAPTER II 

LITERATURE REVIEW 

 

 

The purpose of this study was to identify and describe different moves 

and linguistic components presented within the introduction sections of published 

research articles in the fields of cellular biology and laboratory animal studies. In 

order to accomplish this task, a review of the literature pertinent to these topics was 

first completed. To this end, this review presents some of the different types of 

analyses conducted during the completion of this study and their relationship to the 

extant body of literature. Six sections are included within the review, including a 

discussion of corpus analysis, genre analysis, move analysis, research articles within 

a general context, a discussion of the introduction section of a research article as a 

general concept, and the topic of language use. Figure 2.1, below, provides a visual 

presentation of an overview of this chapter.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 Overview of the Literature Review 
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2.1 Corpus based Study  

Corpus linguistics, the study of language as expressed in corpora, or 

samples, of real world texts can be used successfully in the study of applied 

linguistics (Flowerdew, 2004). In spite of this successful application, the value of 

corpora does not hold universal acceptance (Flowerdew, 2004). Since the 1950s, 

many linguists have criticized the use of a corpus-based approach to the analysis of 

text (Chomsky, 1956; Aarts 2000; McEnery & Wilson 2001). Murison-Bowie (1996) 

supported the usefulness of using corpora in the completion of text based forms of 

analysis, stating, “the strong case suggests that without a corpus (or corpora) there is 

no meaningful work to be done.” (p. 182).  

There are two primary sources for the definition of corpus. The first of 

these definitions originates in the work of Sinclair (1991) in which a corpus was 

defined as “a collection of naturally occurring language text, chosen to characterize a 

state or variety of a language.” The second of these definitions is found in the work 

of Hunston (2002), which defines corpus as “a collection of naturally occurring 

examples of language consisting of a few sentences to a written text or a tape 

recording which are collected for the linguistic study.” Combining these two 

definitions, allows for a definition that is, perhaps, more accessible to the general 

population; it can be said that a corpus is a collection of written texts or spoken 

language transcripts used for linguistic analysis.  

         As with the definition of corpus, there are two main definitions of corpus 

analysis. A corpus analysis refers to the process used to investigate language use 

where the sample texts analyzed may be similar in structure but contain different 

functions (Biber, et al., 1998; Hunston, 2002). Within this contextual definition, a 

corpus, or a sample of texts, is used in order to describe and to explain the nature of 

language use within the context of the samples (Kennedy, 1998). According to 

Hunston (2002), when a corpus analysis is completed, a great number of texts are 

digitally collected, stored with in a computer for increased accessibility and 

convenience, and a computer program is used in the analysis of the sample. The 

reason to collect the corpus is dependent on the purposes of the study (Carter & 

McCarthy, 1995). In brief, a corpus analysis is conducted to analyze the language 
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within the samples of text collected for patterns and similarities in language use 

according to the purpose of the study.  

 Thus, many studies within the extant body of literature that explore the 

use and application of corpus analysis. The process is described as useful for a 

current linguistics study or to further a previous linguistics study, as this method of 

analysis provides an understanding of language structure in a set body of text 

(Hunston, 2002). The use of corpus analysis can allow the researcher to be more 

precise in his or her analysis of a particular linguistic component, a process that can 

be beneficial for a researcher to compose scientific writing.  

 

 

2.2 Genre Analysis 

One of the primary subcomponents of English Language Teaching (ELT) 

is the teaching of English for Specific Purposes, or (ESP) (Dudley-Evans & St. John, 

1998). The definition of ESP in ELT is the application of the teaching procedures of 

ESP to learners whose primary goal is to learn English for the purposes of obtaining 

an education or occupation or enhancing one’s knowledge and position as it relates to 

improving a person’s education or occupation (Swales, 1990, 2004). The ESP 

approach is tailored to the preference of the learner to provide maximum beneficence 

in application and language acquisition and processing (Swales, 1990). The ESP 

approach is linked to a specific means of viewing the text sample utilized for the 

purposes of the lesson which is later explored with the context of a text analysis to 

teach the learner to identify the different grammatical units present in the text 

(Barber, 1962; Swales, 1971). Often, the researchers have studied the use of 

rhetorical analysis within a context, a predominant form of genre analysis 

(Lackstrom, Selinker, & Trimble, 1973; Trimble, 1985; Swales, 1990; Bhatia, 1993). 

In order to understand what genre analysis is, it is necessary to 

understand what genre refers to. Within the extant body of literature, several 

definitions of genre have been documented, spanning many perspectives. Genre is 

French word meaning “kind” or “type”, and can be defined as a particular type or 

style of literature, art, film, or music (Oxford Dictionary, 2016). Many researchers 
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have defined the word genre. Genre has also been defined as a distinction of category 

in any spoken or written discourse (Swales, 1990) and as “how things get done, when 

language is used to accomplish them” (Martin 1985, p. 250). Genre provides “frames 

for social action” (Bazerman, 1997b, p. 19). In addition to these definitions, genre 

can be defined as a term for grouping texts together, to indicate how writers 

ordinarily use language to respond to periodical situations (Hyland, 2004).  

The approaches to genre analysis have been defined in many different 

ways from many different viewpoints. Genre analysis was first conceptualized in 

1981 by Swales in his documentation of the analysis of discourse organization. 

Crossley (2007) defined genre analysis as “an explanation of how and why language 

is used differently within specific cultures and also involve of the demarcation of this 

specific language into smaller elements called move’ (p.6). The main purpose of 

genre analysis is to analyze the communicative purpose of the discourse, regardless 

of the form of that discourse. According to Pintos and Santos (2002), genre analysis 

is significant to students receiving courses or work in ESP. It is particularly 

beneficial when applied during writing instruction as it can assist the learner in 

gaining a deep understanding of written structure awareness and pragmatic 

development, and in avoiding communicative misstates. Genre analysis benefits 

second language learners by providing them the skills they need to develop and 

produce new rhetorical patterns within their own texts (Upton, 2002).  

Thus, genre can be defined as a grouping text which presents different 

registers of the text according to different situations.  A genre analysis is conducted 

to analyze and explain how different registers, or components of the language used 

within the text are applied in different situations or toward different purposes within 

a given text.  

  

 

2.3 Move Analysis 

Swales, (1981) was one of the forerunners in the analysis of the structural 

organization of a genre. Throughout the course of his research, Swales (1981, 1991, 

2004), attempted to create a model that could be used to explain the rhetorical 
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movements in introduction sections of research articles in scientific literature. Later, 

in 1991, Swales modified a model for research article introductions as a three-move 

structure called the “Create a Research Space” model, or the CARs model. In 2004, 

Swales revised his initial CARs model based on weaknesses and concerns identified 

by linguists since the time of its first publication. The 2004 model is the most recent 

model of the conceptual framework at this time, and its conceptualization has been 

used in the identification of patterns in genre-based analysis for moves identified 

within set samples of texts.   

A move, defined as a functional unit in a text used for communicative 

purposes, is often used to show the regularities of texts in certain genres of writing 

and to “describe the functions which particular portions of the text realizes in the 

relationship to the overall task” (Connor, Davis, & De Rycker, 1995, p. 463). The 

move analysis approach has been used as a tool in teaching ESP, for the researcher or 

learner to be able to effectively process and understand a given body of text (Swales, 

2004).  “Moves can vary in length and size from several paragraphs to one sentence, 

but normally contain at least one proposition” (Connor & Mauranen, 1999, p. 51). 

The application of move analysis in genre studies has proved singularly useful given 

that moves are semantic and functional units of texts.  

Thus, genre analysis serves as the tools to identify moves. Moves include 

small units which communicate the purposes of writers to readers. Move analysis has 

become one of the primary approaches used in the teaching of ESP and the 

completion of genre analysis by individuals studying in this area. The ultimate aim of 

genre analysis is to identify the moves, move sequences, and linguistic features 

present in texts.  

 

 
2.3.1 Move Analysis of Introduction Sections of Research Article  

Research articles play an important role in every academic field by 

providing a method through which researchers are able to announce, exchange, or 

learn new knowledge and follow scientific advancements and developments among 

other researchers (Kaplan & Baldauf, 2005). Many studies have been conducted in 

the area of academic writing, and on the writing of research articles specially, so that 
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researchers could identify the different patterns of organization present within each 

section, such as the introduction, the method, the result, and the discussion of the 

research articles (Samraj, 2002). The introduction section of any research article 

holds a particular fascination from the perspective of linguistic analysis as it serves 

as the primary location within the main body of text wherein the major points of the 

study must be addressed.  

The introduction section may be argued to be the most important section 

in a research article because it is the first section that a reader will read, after the 

abstract, and as such, it should strive to impress the readers in order to prompt them 

to continue to read the entirety of the articles (Swales & Najjar, 1987). According to 

Belcher (2009), the primary function of the introduction section is “to provide 

enough information for the readers to be able to understand writers’ argument and 

the supporting documentation” (p. 209). Swales and Feak (1994) thought that the 

section had a dual purpose to provide logical reason or reasons for the research 

article and to provoke readers to read the article in its entirety. The section should 

ideally contain different words and phrases designed to persuade the reader to 

continue reading by appealing to the reader through logic to accept the research 

article and the conclusions made (Hunston, 1994). Two reasons to conduct a study on 

the introductions found in research articles are to close a knowledge gap identified in 

previously published studies, and to close or reduce a knowledge gap identified in a 

new subject area or topic deemed important by the scientific community.  

Swales (1981) analyzed 48 English introductions of research articles in 

the fields of physics, medicine, and the social sciences. To accomplish this task, 

Swales (1981) found four - moves in rhetorical structures within the text samples. 

See Table 2.1. 
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Table 2.1 Four - Moves Model by Swales (1981) 

Moves Steps Move-Step  

Abbreviation 

Moves 1: 

Establishing the field  

1 Showing centrality 

2 Stating current knowledge 

3 Ascribing key characteristics 

1-1 

1-2 

1-3 

Moves 2: 

Summarizing previous research  

 N/A  N/A 

Moves 3: 

Preparing for present research  

1 Indicating a gap 

2 Raising questions 

3 Extending a finding 

3-1 

3-2 

3-3 

Moves 4: 

Introducing previous research  

1 Stating the purpose 

2 Describing present research 

4-1 

4-2 

 

While Swales (1981), in his four - moves model, found the process to be 

sufficient for analysis of text and he clearly documented, some researchers and 

linguists argued that Move 1 (Establishing the field) and Move 2 (Preparing for 

present research) were unclear and that there was not enough variation between the 

two moves (Lopaz, 1982; Bley-Vroman & Selinker, 1984; Cooper, 1985; Crookes, 

1986; Jocoby, 1986, 1987). Furthermore, these critics argued that his model lacked 

the necessary significance and distinction between move models, thus decreasing its 

effectiveness in text based analyses (Lopaz, 1982; Bley-Vroman & Selinker, 1984; 

Cooper, 1985; Crookes, 1986).  

It can be challenging for non-native researchers to write research articles 

in English, a process that can seem even more daunting because English would be 

the language of publication. According to Swales (1990), the writer would have the 

greatest difficulty in the introduction section of the research article. These concerns 

led to the creation of the previously discussed CARs model (Swales, 1990, 2004). 

The model is shown in Table 2.2, below, showing the different sequences of move 

types and their respective steps in order to provide the researcher with the ability to 

capture the rhetorical movements that characterize a strongly written introduction in 

an English research article. 
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Table 2.2 CARs Model for Research Article Introductions  

Moves Steps Move-Step 

Abbreviation 

Move 1: 

Establishing a territory 

1 Claiming centrality 

2 Making topic generalization (s) 

3 Reviewing items of previous research 

1-1 

1-2 

1-3 

Move 2: 

Establishing a niche 

1A Making counter claims 

1B Indicating a gap 

1C Raising questions 

1D Continuing a tradition 

2-1A 

2-1B 

2-1C 

2-1D 

Move 3: 

Occupying the niche 

1A Outlining purposes 

1B Announcing present research 

      (no reference to aim or purpose) 

2 Announcing principle findings 

3 Indicating RA structure                                        

3-1A 

3-1B 

3-2 

3-3 

  (Source: Swales, 1990, p. 141) 

The CARs model, includes the identification of three move types in the 

introduction sections of a research article. Move 1, referred to as establishing a 

territory, is used to introduce the general topic of research. Move 2, referred to as 

establishing a niche, is used to identify the specific areas of research that require 

further investigation. Finally, Move 3 referred to as occupying a niche, is used to 

introduce the current research study within the context of the previous research 

described in Moves 1 and 2. 

Move 1 consists of three steps, Step 1 is the identification of the central 

claim, interest, or importance of the study as found within the beginning text of the 

introduction. Examples of this include, but are not limited to phrases such as “The 

study of.....has become an important aspect of…., or A central issue in….is the 

validity of ....” (Swales, 1990, p. 144). Once the central claim of the study has been 

identified, the researcher can move on to the completion of Step 2.  

Step 2 looks at the different topic generalizations or the statement of 

phenomena that the researcher has provided within the context of the study 

introduction. Examples of phrases that indicate the statement of phenomena or the 

topic generalization include “The etiology and pathology.....is well known, A 

standard procedure for assessing has been…, or There are many situations where….” 
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(Swales, 1990, p. 146). The researcher must be able to identify the specific types of 

generalizations that may be present, but once the individual has started to recognize 

the patterns present in the conveyance of this information, he or she would easily 

analyze the text, and form his or her own text in a similar fashion when writing for 

publication.  

In Step 3, the researcher review the different items found in literature and 

identifies the pertinent facts found within the context of that literature. Examples of 

signal phrases that may indicate the presence of such text include “X was found by 

Sang et al. (1972) to be impaired, or Chomsky grammarians have recently….” 

(Swales, 1990, p. 150). 

Once facts, dates, and findings have been distinguished from 

generalizations present within the research, the individual can move on to the first 

step in Move 2.  

Move 2 starts the process in which the researcher works to establish a 

niche for his or her about-to-be presented research. This step serve as the bridge 

between Move 1 and Move 3. It includes the following steps. Step 1A identifies the 

counter claims of the research in the sample text being analyzed. Examples of this 

may include phrases such as “Emphasis has been on…, with scant attention given 

to…” (Swales, 1990, p. 150). 

Step 1B is completed when the researcher has been identified the gap 

described within the text. In the most basic forms of academic literature, the gap will 

be clearly stated with phrases like, “the gap in the literature is”. However, as the text 

becomes more scholarly, researchers expect their audiences to parse the text of the 

selection to identify the words or phrases that signify the documentation of the gap, 

such as “The first group…cannot treat and is limited to” 

(Swales, 1990, p. 150). 

Step 1C can be completed either by stating the question directly to be 

explored, or through a reference to the information needed by the researcher. An 

example for this might be found in the phrasing, “Both suffer from the dependency 

on” or “but little is known about….” (Swales, 1990, p. 154). 

In Step 1D, the researcher uses of certain words or phrases to show that 

he or she is working to extend the current body of literature through investigation 
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into a particular area or topic of interest. An example of the phrasing used in this step 

might be, “a question remains whether….” (Swales, 1990, p. 154).  

Move 3 provides the foundation for the researcher. It is the expression of 

the researchers’ accomplishments, the source of his or her pride, and the physical 

manifestation of the commitment that he or she has displayed from the start of the 

research process to the end. Referred to as “occupying the niche,” the completion of 

this phase suggests that the researcher has found his or her place within the body of 

literature, represented by the work published (Swales, 1990, p. 141). It  has into three 

main steps, with step 1 having two components.  

Step 1A, refers to the process employed by the researcher to document 

and define the purpose of the completed research study, conveying that information 

to the audience. This step can be completed in several different ways, using a few 

key words that signify to the reader that the information is present, such as “the aim 

of the present paper is to…” or “the purpose of this study is…” (Swales, 1990, p. 

160).   

Step 1B refers to the process through which the researcher announces the 

topic of the study. This information is conveyed in several different places 

throughout the completed study write up, including the abstract, the introduction, and 

the final chapter of the study. Indications of the findings of the study are provided, 

through phrases like “this study was designed to evaluate…,” which tell the reader 

the type of information being sought and the type of results that would be presented 

(Swales, 1990, p. 160).  

Within Step 2, the researcher announces the principal findings of the 

study. This information is also typically conveyed in multiple places throughout the 

study write up. An example of the phrasing that may be used to signify the principal 

findings would be, “this paper utilizes the notion of…” (Swales, 1990, p. 160).   

Step 3 it completed when the researcher documents the structure of the 

research article as a whole. Within this step, the purpose of the writer is to educate 

the readership regarding the different components to be found if the study was read, 

completely. An example of the phrasing that the researcher/ writer may use is “the 

structure of the paper is as follows…” (Swales, 1990, p. 160).  
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Although Swales’ (1990) CARs model held the central claim in this type 

of analysis, several works, including further research by Swales suggested the need 

for modifications, resulting in revisions made in 2004. Anthony (1999) proposed 

changes to the CARs model, after his study of a corpus of 12 research article 

introductions written in the field of software engineering. His study noted that a 

section that included the definitions of important terms and examples of difficult 

concepts did not have a place in the original CARs model (Swales, 1990). He 

suggested a new step, Move 3, Step 3.3, that was referred to as the evaluation of 

research (Anthony, 1999). In this step, the researcher would include information 

pertinent to the presentation of the current study. Similarly, Samraj (2002), who 

completed a study of research article introductions in the fields of wildlife behavior 

and conservation biology, argued that some introductions did not focus on claiming 

centrality of an idea, but instead created or filled a niche in the research world by 

promoting the need for the study of the given sub topic or sub area of investigation 

persuasively. He suggested that Move 2 be modified to allow a niche in either the 

real world or in the research world in the gap indication step, and as a result of this 

change, proposed an additional sub-stem to be referred to as “presenting positive 

justification for the evidence”. As a result of these suggestions and other areas of 

discrepancy noted by Swales, the CARs model was subsequently updated and by 

Swales in 2004 to, as presented in Table 2.3, below.  
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Table 2.3 CARs Model of Research Article Introductions by Swales (2004) 
Moves Steps Move-Step 

Abbreviations 

Move 1:  

Establishing  

a territory, with  

citations 

1 Discussion of the generalized topic leading 

to the increased specificity of the study topic 

1-1. 

 

 

Move 2: 

Establishing a niche; may 

include citation, but citation 

are not required. 

1A Indicating a gap 

1B Adding to what is known 

2 Presenting positive justification  

(optional) 

2-1A. 

2-1B. 

2-2. 

Move 3:  

Presenting the present  

work  

1 Announcing present  

research descriptively and/or  

purposively (obligatory) 

2 Presenting research questions or  

hypotheses (optional)* 

3 Definitional and or 

Clarifications (optional) 

4 Summarizing methods used in study 

completion (optional) 

5 Announcing principal outcomes  

(optional)** 

6 Stating the value of the present  

research (optional) 

7 Outlining the structure of the paper (optional 

3-1. 

 

3-2. 

 

3-3. 

3-4. 

3-5. 

3-6. 

 

3-7. 

(Source: Swales, 2004, p. 230-232) 

* Step-2-4 are less fixed in their order of occurrence than the others. 

** Step 5-7 are likely to be included in studies completed in some fields, but are unlikely to be found 

in studies completed in other fields. 

 

According to the revised CARs model (Swales, 2004), Moves 1, 2 and 3 

all show changes or variations as compared to their presentation in the original 

(Swales, 1990) version of the CARs  model. In  Moves 1 and 2, clarification was 

provided as to the requirements regarding the inclusion of citations, something not 

previously stated and now defined as obligatory in Move 1 and as optional in Move 2 

(Swales, 2004). In the  2004 version, Move 1 includes only one step, instead of three 
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steps in the 1990 version. Move 3 has been revised to include several additional steps 

and is on the whole more complex than it was in the 1990 version. As acknowledged 

by Swales (2004), genre evolution has allowed the exigencies of the members' 

disciplinary communicative activities to be represented in the introduction section. 

Studies of rhetorical moves have provided valuable insights into various disciplines, 

especially in those with a representative corpus (Posteguillo, 1999; Samraj, 2002; 

Kanoksilapatham, 2005). The opening step of Move 3 requires the researcher to 

present the research descriptively where Step 1 announces and describes the purpose 

of the study, Step 2 presents the research questions, Step 3 provides clarification, 

Step 4 summarizes the methods, Step 5 announces principal outcomes, Step 6 states 

the value of the study, and Step 7 outlines the structure of the paper. Steps 2  through 

4 are less fixed in their order of occurrence than the others and are less fixed than 

they were previously, allowing for fluidity based on the field of study covered in the 

research article. The last three steps included in Move 3 are fluctuating; these 

rhetorical moves “may be probable in some fields, but unlikely in others,” meaning 

that some fields of study or types of research were likely to include the information 

documented in the Steps 5, 6, and 7, while other fields of study or types of research 

may not include or document the information present in those final three Steps 

(Swales, 2004, p. 232). Table 2.4, below, shows the changes that have taken place in 

the CARs model, allowing for comparison between the current version (2004) and 

the previous versions (1981 and 1990) of Swales’ model.  
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Table 2.4 The comparison of Three Move Pattern Versions by Swales 

Move-Step Move pattern (1981) Move pattern (1990) Move pattern (2004) 

Move 1 Establishing the field Establishing  

a territory 

Establishing  

a territory 

Step 1. Showing centrality 

2. Stating current  

knowledge 

3. Ascribing key  

characteristics 

1. Claiming centrality 

2. Making topic 

generalizations 

3. Reviewing items  

of previous research 

1. Topic 

generalization of  

increasing specificity 

 

Move 2 Summarizing  

previous research 

Establishing a niche Establishing a niche 

Step - 1A. Counter-claiming 

1B. Indicating a gap 

1C. Question raising 

1D. Continuing  

a tradition 

1A. Indicating a gap 

1B. Adding to what is 

known 

2. Presenting positive 

justification (optional) 

Move 3 Preparing for  

present research 

 Occupying  

the niche 

Presenting  

the present work 

Step 1. Indicating a gap 

2. Question raising 

3. Extending a finding 

1A. Outlining purpose 

1B. Announcing  

present research 

2. Announcing  

principle findings 

3. Indicating RA 

structure 

1. Announcing present  

research  

descriptively and/ 

purposively (obligatory) 

2. Presenting  

research questions or  

hypotheses (optional) 

3. Definitional and 

clarifications (optional) 

4. Summarizing  

methods (optional) 

5. Announcing principal  

outcomes (optional) 

6. Stating the value  

of the present  

research (optional) 

7. Outlining the structure of  

the paper (optional) 

Move 4 Introducing  

previous research 

- - 

Step 1. Sating the purpose  

2. Describing present  

research 

- - 
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        This research chose CARs model (Swales, 2004) to be guided for 

analysis of move patterns of introduction sections of cell biology and laboratory 

animal research articles because the model is new and up to date.  

 

 

2.4 Journal Article 

The style and format of the research article is derived from and 

developed around the practices and principles of academic writing (Samraj, 2004). 

Research articles are comprised of several different components, including the 

abstract, the introduction, and the methodology, among others (Swales & Nijjar, 

1987; Swales, 1981, 1990; Samraj, 2004). As a result of this relationship between 

research articles and academic writing, the writing and publication of scientific 

papers and research articles has become central to the mission of every researcher 

(Day, 1983; Berry, 1986). The academic world is rife with competition and many 

academic organizations with a research component have created a direct relationship 

between the completion of research, continued receipt of funding, and the 

requirement to publish (Day, 1983; Berry, 1986). As a results of the relationship 

between the areas of research and academia, it is necessary for the researcher to have 

a clear understanding of the types of articles that journals would accept for 

publication (Day, 1983; Berry, 1986). This should not be confused with the different 

publications themselves, which are uniquely specific to their respective fields of 

research. For example, a study about laboratory animals would be found in a science 

journal, as opposed to a literary journal. Identifying the appropriate journal for 

submission is a critical part of the process (O’Connor, 1995; Davis, 1997), but care 

must also be given to the type of article that will be submitted for publication.  

 
2.4.1 Types of Journal Article  

Different types of research articles can be written for publication in 

appropriate journal. Awareness of the different types of articles that can be presented 

for submission ensures that the researchers has all of the information that he or she 

needs in order to formulate an appropriate research plan.  Table 2.5, below, describes 

six of the types of journal articles most commonly submitted.  
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Table 2.5 Types of Articles 

Types of articles Descriptions of article types 

Original research  

or research article 

A research article includes a hypothesis, background on the 

study, methods, results, findings, and a discussion.  

Review article A review article provides an overview of the topic, discusses 

specific problems, and offers an equal perspective existing 

published works. There are three types of review articles: 

literature reviews, systematic reviews, and meta-analyses.  

Case analysis or case study Case studies are common to specific fields including the 

medical professional, business, and law. 

The case study presents the notable details of the even, group, 

or subject and discusses the outcomes and implications of the 

even, group, or subject.  

Clinical trial A clinical trial is specific to the field of medicine.        This 

type of article describes the methodology, implementation, and 

results of the application of substances within a controlled 

setting in a large group of patients. 

Book review A book review is published in order to provide insight and 

opinions on recently published books. 

Perspective, opinion,  

and commentary 

Perspective articles are academic reviews of fundamental 

concepts from a personal point of view.  

Opinion articles offer the author commentary on the 

interpretation, analysis, or methods used in the studies and may 

discuss the strengths and weaknesses of a theory or a 

hypothesis. This kind of article should be based on evidences 

and constructive criticism.  

Commentary articles provide a criticism on a previously 

published research article, book, or report, explaining why the 

item interested the author and how reading the item might be 

illuminating for others.  

(Adapted from Editage, 2015) 

As previously indicated, it is not enough to simply know the types of 

research articles that can be submitted, but to be able to identify the most appropriate 

journal for submission. One of the ways that a researcher can determine the best 

journal for publication is to be aware of the different journal databases and 

familiarize themselves with the types of journals found in each of those databases 
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and the types of research articles contained within each. With this information, the 

researcher can determine the journal where his or her study ma be accepted. Table 

2.6, below, indicates some of the more common journal databases and how they are 

accessed.  

Table 2.6 Examples of Databases and their Access Levels 

Free Databases Publisher  

Databases  

(free access) 

Access  

through Library  

or Institution 

Subscription  

Required 

PubMed/MedLine 

Genamics JournaliSeek 

Google Scholar 

Directory of  

Open Access Journals 

Elsevier 

Sage 

Springer 

Taylor & Francis 

Wiley-Blackwell 

Ingenta 

JSTOR 

Project Muse 

Thomson  

Reuters’ Web  

of Knowledge 

Conchrane Database 

EMBASE 

Science Direct 

Ulrich’s Directory 

                                    (Adapted from AcademyHealth, 2015)  

 
2.4.2 The Elements of Research Article 

A person may choose to write a research article for many reasons: 

because they want to remember what was done, because they want to understand and 

want others to understand what was done, and to gain new perspectives on the 

material (Booth, Colomb & William, 1995). Other reasons discussed may be because 

the publication of information may be a contingency of the position held by the 

researcher or the work being completed. In addition to the reason behind the 

completion of a research article, the article types were reviewed, along with the most 

commonly used databases and what the access levels were for each of those types of 

databases, providing the potential researcher with information about journals for 

publication. These are not the only components necessary for the completion of a 

research article, however. If the researcher is to increase his or her likelihood of 

publication, he or she must also be aware of the different elements of a research 

article. Failure to have that information could hurt the publication chances of the 

researcher. The researcher should be aware of structure of a research article prior to 

his or her decision to submit an article for consideration in publication. To this end, 

the extended structure of a research article in order to submit it for publication is 

shown in Figure 2.2, below,  
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Figure 2.2 Research Article Breakdown (Swales, 1993) 
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2.5 Introduction Section 
 Swales (1993) noted that it can be quite difficult for a researcher to write 

an effective introduction to a scientific paper. Many researchers make assumptions 

on the knowledge level of the reader base, which can create gaps within the research 

article itself. They assume that something may be common knowledge or simply 

does not think that because they know the information others not. As a result, it is 

imperative that the finished product written by the researcher be both comprehensive 

and clear (Swales, 1993). One way to enhance the effectiveness of the researcher’s 

writing would be for him or her to read one or more previously published scientific 

articles in his or her field in order to adopt a mindset that allows the researchers to 

write in a similar fashion. Another valuable tool would to outline the research article 

before writing it; following the outline, the researcher would not ignore any of the 

primary components of the article itself. Each of the different sections of the research 

article fulfills a different purpose, and is vital to the article itself, the introduction 

serves as the first true prelude to the information being presented. The abstract 

provides an overview or summary of the entire article, but the introduction provides 

the lead-in to the topic, explaining what was done, why it was done, to whom it was 

done, where it was done, when it was done, and how it was accomplished. All of this 

information is typically included in a very small amount of space, as compared to the 

rest of the article, creating a situation in which the researcher must not only present 

this information but must do so in a manner that convinces that reader to read the 

remainder of the article as well.  
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2.5.1 Organization of the Introduction to a Research Article  

Previous studies have worked to document the different components that 

should be ideally, included within a strong introduction to a research article. In 

addition to the information discussed in the CARs model (Swales, 2004), other 

researchers have offered succinct documentation on this topic as well. Jordan (1980) 

described the formation of a formal piece of writing by stating, 

“Most pieces of formal writing are organized in a similar way – 

introduction, development of main ideas or arguments, and conclusion. Each 

part…will consist of language functions, that is, particular uses and structures of the 

language organized according to the specific purpose that the writer has in mind in 

wishing to communicate his ideas to other people, e.g. describing, defining, 

exemplifying, classifying, etc. Each language function consists of sentences and/or 

paragraphs that are joined together or linked by connectives (word or phrases that 

indicate a logical relationship)” (p. 21).  

As other articles are reviewed, the elements specific to the majority of 

introductions to research articles start to become clearer. Table 2.7, below, is 

comprised of information collected from the works of several different researchers 

and serves as a means of documenting the elements that are most commonly 

presented in the introductions of research articles (Arnaudet & Barret, 1984; Reid, 

1988; Holten & Marasco, 1998). 

 

Table 2.7 Common Elements of Research Article Introductions 

Elements of research article introduction 

Elements  Explanation  

1 Establishing a context: the content is introduced generally and specifically. 

2 Focusing further: the content is described more clearly so that the readers 

understand what the purposes they are reading.  

3 Focusing in very clear terms: the ideas or subject matter of the texts are 

controlled.  

(Source: Arnaudet & Barrett, 1984; Reid, 1993; Holten & Marasco, 1998) 
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Thus, understanding the importance of introduction section is important, 

but as a researcher, understanding its organization is also significant, as this 

knowledge allows the researcher to write an effective introduction section.  

 

 

2.6 Language Use 

 In addition to being familiar with the type of information that should be 

included in a well-written introduction, the researcher must be aware of the different 

language types and their methods of use. The English language can be a difficult 

language in which to be precise from a linguistic perspective. In order to clarify the 

methods of the research paper, this section presents three issues of language use: 

sentence types, tenses, and voices, the three components to be explored in the 

completion of the study.   

 
 2.6.1 Sentence Types 

 Academic writing is different from other types of writing, standing in 

marked contrast to creative or personal writing. The academic writing process is 

formal where other types of writing, like creative or personal writing are informal 

(Oshima & Hogue, 2007). To organize the ideas present within a piece of academic 

writing, the researcher must have basic knowledge of the written language. A written 

body of work is comprised of one or more paragraphs. A paragraph is defined as “a 

part of a piece of writing that consists of one or more sentences” (Oxford Dictionary, 

2006, p. 520). Thus, in order to create a successful piece of writing, the researcher 

must be able to create one or more successful paragraphs, and the researcher must be 

able to create three or more successful sentences for each paragraph. A sentence is 

defined as a “group of words containing a subject and a verb that expresses a 

statement, a question, etc.” (Oxford Dictionary, 2006, p. 646). There are four primary 

sentence types: a simple sentence, a compound sentence, a complex sentence, and a 

compound-complex sentence (Barry, 1998; Oshima & Hogue, 2007).  

 A simple sentence is an independent clause typically consisting of both 

a subject and a verb. This sentence type can stand alone. A simple sentence can be 
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meaningful without being complex. There are four main formulas in the creation of a 

simple sentence.  

 1) HoneyS isV sweet. (SV) 

 2) JodiS and IS loveV Indian food. (SSV) 

 3) HeS returnedV and then ranV away again. (SVV) 

 4) My teacherS and friendsS are listeningV to me and noting what I have 

to say.V (SSVV) 

A compound sentence consists of two simple sentences or two 

independent clauses that have been combined to create a single complete sentence, 

connecting the clauses or sentences with a comma symbol and or a coordinating 

conjunction. Examples of commonly used conjunctions are presented in Table 2.8, 

below.  
 

Table 2.8 Conjunctions for Building Compound Sentences 

No. Conjunction Meaning and example sentence 

1 For Reasoning 

He is destined to be my successor, for he is a prince.  

2 And Cumulative meaning  

Mary is tired, and she is sick. 

3 Nor Rejecting 

Neither cookies nor candy are seen as reasonable food for a primary 

meal. 

4 But Adversative meaning 

 Sombat did not work hard, but he passed his examination. 

5 Or Disjunctive meaning 

 He must go now, or he will miss the plane. 

6 Yet *It is quite similar to “but” 

Robert studied hard, yet he failed.  

7 So Illative meaning 

She felt very tired, so she went to bed early.  

   (Oshima & Hogue, 2007) 

Note:  

To use “for” starts with a sentence of an effect and followed by a sentence of a cause as following, 

He is destined to be my successor, for he is a prince. 

To use “so” starts with a sentence of a cause and followed by a sentence of an effect as following,  

She felt very tired, so she went to bed early.  
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A simple sentence A simple sentence 

A comma “,” 

and 

A coordinating conjunction “so” 

Figure 2.3, below, offers a simple diagram of a compound sentence. 

While this is not a commonly employed format for diagramming a sentence, Figure 

2.3 breaks down the compound sentence. This method of diagrammatic presentation 

offers and easier visual representation than some of the more traditional methods of 

diagramming a sentence.   

 

 

 

It is time to go, so let’s start our journey. 

 

 

 

 

 

 

Figure 2.3 Diagram of a Compound Sentence 

 
 A complex sentence consists of one independent clause (a simple 

sentence) and one or more of a dependent clause(s). Dependent clauses are a form of 

an incomplete sentence. When an independent clause and the dependent clause are 

connected with a subordinating conjunction, a single complete sentence is created. 

Table 2.9, below, offers examples of conjunctions used in the creation of complex 

sentences.  
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Table 2.9 Examples of Conjunctions used in the formation of Complex Sentences 

No. A subordinating 

conjunction 

Examples of sentence 

1 Because Because he is very poor, Dome is unhappy. 

2 That He said that he would come back soon. 

3 as if Bus works as if he were a machine.  

4 Until Wait here until they come back. 

5 wherever Dang will go wherever Jom lives. 

6 Before Before you die, you should do a useful thing. 

7 After I go to school after finish helping my mom. 

8 Who Joe, who was in the car wreck, does not like to go fast. 

9 which John was good company, which helped the wait pass 

more quickly. 

10 when It was past one a.m. when the dog started barking. 

     (Oshima & Hogue, 2007) 

Figure 2.4, below, provides a diagrammatic example of a complex 

sentence. The    presentation of the sentence breakdown in this manner is designed to 

enhance the ease of understanding of the different components in a sentence of this 

type. Although this is not the traditional format for diagramming a sentence, it 

provides an easier visual representation of the different sentence components than 

some of the other methods used to diagram a sentence. 
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A dependent clause An independent clause 

A subordinating conjunction “because” 

 

 

 

Because he is very poor, Dome is unhappy. 

 

 

 

 

 

 

 

Bus works as if he were a machine. 

 

 

 

 Figure 2.4 Diagrams of a Complex Sentence  

 
The first sentence starts with “because” as a dependent, followed by a 

dependent clause and ending with a comma. The independent clause follows the 

comma in this example. In the second example sentence, the sentence starts with a 

proper name, Bus. In the second sentence, the independent clause comes before the 

dependent clause, so the independent clause and the dependent clause are connected 

using “as if” negating the need for a comma to separate the two clauses.  

 A compound-complex sentence consists of at least two independent 

clauses or simple sentences and at least one dependent clause. There are three 

different clauses commonly used to compose a compound-complex sentence. These 

examples are presented in Table 2.10, below.  

 
 
 
 
 
 
 

An independent clause A dependent clause 

A subordinating conjunction “as if” 

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



Siriwimon Noksub  Literature Review / 42 

 

An independent clause  An independent clause A dependent clause or 
an adjective clause

A coordinating conjunction “but” A subordinating conjunction “whose” for  

an adjective clause 

Table 2.10 Examples of Conjunction used in the Formation of Compound-Complex 

Sentences   

Clause types A subordinating 

conjunction 

Examples of sentence 

Noun clause 

 
 
 
 

how She does not know how they did it. 

that They said that they knew you. 

who The question is who she is. 

Adjective clause whose The woman whose husband died last year won 

the first prize of the lottery. 

Adverb clause where I will go where she goes. 

                                                                             (Oshima & Hogue 2007) 

As diagram of a compound-complex sentence is provided below, in Figure 2.5. As 

with the other types of sentence diagrams, a non-traditional diagrammatic format 

would enhance ease of understanding. Each of the different components of a 

compound-complex sentence is clearly defined.   

 

 

 

 

I do not know a woman whose husband died last year, but I want to support her 

family. 

 

 

 

 
Figure 2.5 Diagram of a Compound-Complex Sentence 

 
  A study of the four primary sentence types, i.e. the simple sentence, the 

compound sentence, the complex sentence, and the compound-complex sentence, 

can assist the researcher in conveying information in the manner best suited to the 

material. The more experience the writer has with each type of sentence, the more 

likely he or she would be to use the sentence type properly. Knowledge of proper 
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sentence type usage can enhance the proficiency of the writer and improve his or her 

quality of writing.  

 
 2.6.2 Tenses 

 When creating a sentence, the writer must pay attention to the tenses of 

the words that he or she uses. The verb tenses used in each sentence signifies to the 

reader whether an even has occurred in the past, in the present, or would occur in the 

future. When writing a scientific paper, the writer will use the different verb tenses 

(past, present, and future) in a manner similar to that used in the completion of 

ordinary writing. The past tense is used to report what happened in the past: what 

happened in a previous research, what the researcher did during the completion of his 

or her study, what someone else reported, or even what happened in an experiment. 

The present tense is used to express truths or facts. The future tense is used to convey 

perspectives or particular attitudes: what the researcher will do in the upcoming 

months or years, for example (Swales & Feak, 2012). This section offers a review of 

the different tenses, past, present, and future.  

When looking at the use of past tense, the most common form of past 

tense employed is past simple tense. There are four different ways in which the past 

simple tense can be represented. This information is documented in Table 2.11, 

below.  

 

Table 2.11 Past Simple Tense  

 

 

 

 

Past Simple 

Tenses 

Types of  past simple tense Formulas and examples 

Past simple tense s + v2 

I ate. 

Past continuous tense S + was, were + ving 

I was eating. 

Past perfect tense S + had + v3 

I had eaten. 

Past perfect continuous tense S + had + been ving 

I had been eating. 

*s = subject, *ving = present participle, *v2 = past tense, *v3 = past participle 

(Advance English Grammar for High Learner, 2009) 
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 Present simple tense, like past simple tense, also has four different 

forms. These include present simple tense, present continuous tense, present perfect 

tense, and present perfect continuous tense. Examples of the different types of 

present simple tense are found in Table 2.12, below.  

 
Table 2.12 Present Simple Tense  

 

 

 

 

Present simple 

tenses 

Types of a present simple tense Formulas and examples 

Present simple tense s + v1(s)  

I eat. 

Present continuous tense s + is, am, are + ving 

I am eating. 

Present perfect tense s + have, has + v3 

I have eaten. 

Present perfect continuous  

Tense 

s + have, has + been ving 

I have been eating. 

*s = subject, *ving = present participle, *v1 = infinitive, *v3 = past participle 

                                                            (Advance English Grammar for High Learner, 2009) 

The final tense discussed within the context of the literature review is 

future tense. When it comes to the application of future simple tense, there are four 

main types of future simple tenses. Examples of these four types are presented in 

Table 2.13, below, complete with examples of the creation of sentences using future 

tense.  

 

Table 2.13 Future Simple Tense  

 

 

 

 

Future simple 

tenses 

Types of future simple tense Formulas and examples 

Future simple tense s + will, shall + v1 

I will eat. 

Future continuous tense s + will, shall + be + ving 

I will be eating. 

Future perfect tense s + will, shall + have + v3 

I will have eaten. 

Future perfect continuous  

Tense 

S + will, shall + have + been + ving 

I will have been eating. 

*s = subject, *ving = present participle, *v1 = infinitive, *v3 = past participle 

                                                                    (Advance English Grammar for High Learner, 2009) 
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He is a human who does the action of punishing a boy. 

A subject An object 

 Each of three main tenses, i.e. past tense, present tense, and future tense 

can be applied in four different subtypes, simple, continuous, perfect and perfect 

continuous. This ultimately means that a sentence, when created, can employ one of 

twelve different tenses. Knowledge of the different tenses and their applications 

allows the researcher to determine the most effective method of constructing a 

sentence to convey information.   

 
2.6.3 Voices 

The voice refers to the form of the verb used that indicates whether a 

sentence is passive or active (Oxford Dictionary, 2006, p. 789). The general tense 

and normal structure of a sentence uses an active voice. A sentence that uses an 

active voice consists of a structure in which the subject, which is mostly human, 

completes an action or presents a method or process (Barry, 1998; Swales & Feak, 

2012). Figure 2.6, below, consists of a diagram of a sentence using active voice.  

 

 

 

    

He punished a boy. 

 

 

 

Figure 2.6 Diagram of a Sentence using Active Voice 

 
When the position of the subject and the object are switched in a 

sentence, a passive voice is created (Barry, 1998; Swales & Feak, 2012). When the 

subject and the object are switched back to the first position in the sentence, the 

sentence reverts to the active voice. While not all sentences included in a research 

article can be written in the active voice, the strong writer will strive to use the 

passive voice as little as possible. Table 2.14, 2.15, and 2.16, all below, provide 

examples of the passive voice used with each of the different tenses previously 

discussed.  
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Table 2.14 Passive Voice in Past Simple Tense  
 

 

 

 

Past simple 

tenses 

Types of a past simple tense Formulas and examples 

Past simple tense  s + was, were + v3 + by… 

An apple was eaten by me. 

Past continuous tense  s + was, were + being + v3 + by… 

An apple was being eaten by me. 

Past perfect tense  s + had + been + v3 + by… 

An apple had been eaten by me. 

Past perfect continuous tense  s + had + been + being + v3 + by… 

An apple had been being eaten by me. 

*s = subject, *ving = present participle, *v3 = past participle 

(Advance English Grammar for High Learner, 2009) 

 
Table 2.15 Passive Voice in Present Simple Tense  

 

 

 

 

Present 

simple tense 

Types of present simple tense Formulas and examples 

Present simple tense s + is, am, are + v3 + by… 

An apple is eaten by me. 

Present continuous tense s + is, am, are + being + v3 + by… 

An apple is being eaten by me. 

Present perfect tense s + have, has + been + v3 + by… 

An apple has been eaten by me. 

Present perfect continuous tense s + have, has + been + being + v3 + by… 

 An apple has been being eaten by me. 

*s = subject, *ving = present participle, *v3 = past participle 

(Advance English Grammar for High Learner, 2009) 
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Table 2.16 Passive Voice in Future Simple Tense 
 

 

 

 

Future 

simple tense 

Types of future simple tense Formulas and examples 

Future simple tense s + will, shall + be + v3 + by… 

An apple will be eaten by me. 

 
 
 
 
 
 
 
 

Future continuous tense s + will, shall + be + being + v3 + by… 

An apple will be being eaten by me.  

Future perfect tense s + will, shall + have + been + v3 + by… 

An apple will have been eaten by me. 

Future perfect continuous tense S + will, shall + have + been + being + v3 

+ by… 

An apple will have been being eaten by 

me. 

 

*s = subject, *ving = present participle, *v3 = past participle 

(Advance English Grammar for High Learner, 2009) 

 

 

Chapter Summary 

The completed of the literature review provides the reader with the 

background and foundational information that he or she will need in order to 

understand the results presented at the conclusion of the study. This chapter allowed 

the researcher to explain the processes of corpus analysis, genre analysis, and move 

analysis. The research article as a type of writing was discussed and the introduction 

section, as a portion of that body of work, was defined and described, documenting 

the different components most commonly found in each style or types. Finally, the 

literature review afforded the researcher the opportunity to discuss language use, 

focusing on verb tenses, sentence types, and an explanation of the use of active and 

passive voice in sentence structure. It is these three different types of language use 

that form the basis of the theory employed in the completion of this analysis. In 

Chapter 3, the researcher provides a discussion of the methodology to be used in the 

completion of the proposed study.   
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CHAPTER III 

RESEARCH METHODOLOGY 

 

 

The purpose of this study was to identify and describe different moves and 

linguistic components presented in the introduction sections of published research 

articles in the fields of cellular biology and laboratory animal. In order to accomplish 

the purposes, background information pertinent to the topic and an introduction to the 

topic were discussed by the researcher in Chapter 1 and a review of the literature was 

conducted by the researcher in Chapter 2. This chapter, Chapter 3, allows researcher to 

provide information on the methodology that was used in the completion of proposed 

study. The information is divided into seven parts: the research design, the process, the 

selection of the research articles, the theoretical framework of move analysis, 

documentation of the research instruments, methods of data analysis employed, and 

statistics.  

 

 

3.1 Research design 

A quantitative non-experimental methodology was employed in the 

completion of this research study. The use of a quantitative methodology allowed for 

the statistical analysis of the introductions of the research articles that was used in the 

completion of the study. The use of quantitative were presented from the summative 

total of the articles used. The use of a quantitative over a qualitative methodology 

allowed for this additional precision in analysis, and could be employed as the total 

counts for each types of language use within the introductions of the research articles 

were being counted. A non-experimental study design was selected as the most 

appropriate research design as there were no participants in the study and all data 

being analyzed were obtained from secondary sources. 
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3.2 Process 

The following served as a documentation of the process that was used in 

the completion of the proposed research study. The study was based on the use of 

move analysis as the theoretical framework, a theory that was crucial to the 

completion of the move investigation in the introduction sections of the selected 

research articles. The CARs model (Swales, 2004) served as the conceptual 

framework for the study, allowing the researcher to know how to identify and 

document the critical moves presented in the text selections. The decision to select the 

text selections from journal article was based on previous studies in this area that had 

used academic journals for analysis purposes. Research articles selected had been 

published within the last five years in order to ensure that the information contained 

therein was the most current within the field and that all articles analyzed were 

employing current publication standards. A total of 60 samples was set as the ideal 

amount, allowing for the analysis of 30 introductions from articles published in the 

field of cell biology and 30 articles published in the field of laboratory animal. Text 

selections came from Nature Reviews Molecular Cell Biology and Transboundary and 

Emerging Diseases for the Laboratory Animal, two prominent journals in their 

respective fields. Studies conducted that had been completed using similar analysis 

methods typically have a sample size of between 25 and 48 text samples; the use of 30 

and 30 allowed the researchers to stay within those average while still analyzing and 

comparing articles from two different fields. Articles were analyzed for language use 

including sentence type, verb tense, and voices.  

 

 

3.3 Selection of Journals 

Three criteria used to collect samples including impact factor, quartile 

value, and Beall’s list. The reason for the selection of each of these criteria was 

presented below, each with its own section, offering justification of the criteria. These 

three criteria would provide the researcher with the most effective sample pool for 

analysis.  
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3.2.1 Impact Factor 

Thomson Reuters Citation Indexes are used as an indicator of qualitative 

journals in terms of frequency or impact factor of the topic. The concept of the impact 

factor was invented in the 1960s, and Thomson Reuters published its first Journal 

Citation Reports in 1975. Impact factor is defined as a measurement of the average 

article based on how much it has been cited yearly in terms of frequency in other 

publications. Journals with higher impact factors are more important than the lower 

ones as the information contained therein is more widely read by the general 

population or target audience. The impact factor of the journal can affect the decision 

of the researcher to publish in a given journal, as the higher the impact factor, the 

wider the audience. As a result, the impact factor of a journal is a very useful tool for 

the evaluation of journals (Garfield, 1972). This study focused on the two areas of cell 

biology and laboratory animal journals. Table 3.1, below, documents the impact 

factors of the Nature Review Molecular Cell Biology and Table 3.2 presents impact 

factors of the Transboundary Immerging Diseases for Laboratory Animal 

Experimentation. Tables are presented for 2014 as it could take several years for the 

information to be collected and processed. This was the most recent data at the time of 

proposal.  
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Table 3.1 The Top Twenty Journals of Cell biology by Impact Factor from the Journal 

Citation Report (2014) 
Rank Abbreviated  

Journal Title 
Total 
Cites 

Impact 
Factor 

Immediacy 
Index 

Article Cited  
Half 
Life 

1 NAT REV MOL CELL BIO 35928 37.806 7.797 59 6.9 
2 CELL 20110 32.242 5.931 436 8.6 
3 NAT MED 62572 28.223 5.935 155 7.9 
4 CANCER CELL 27283 23.523 4.707 116 5.7 
5 CELL STEM CELL 17720 22.268 6.143 112 4.2 
6 NAT CELL BIOL 35734 19.679 4.812 117 6.7 
7 CELL METAB 18502 17.565 3.629 167 4.5 
8 ADV ANAT EMBRYOL CEL 424 17.000 1.385 13 >10.0 
9 ANNU REV CELL DEV BI 9301 16.660 0.481 27 9.3 
10 SCI TRANSL MED 13031 15.843 3.543 219 2.7 
11 MOL CELL 53786 14.018 3.625 304 6.8 
12 NAT STRUCT MOL BIOL 26673 13.309 3.424 132 6.5 
13 CELL RES 9195 12.413 4.150 80 4.7 
14 TRENDS CELL BIOL 11481 12.007 3.037 81 7.1 
15 AUTOPHAGY 9457 11.753 1.748 159 4.2 
16 GENE DEV 59511 10.798 1.925 226 10.0 
17 EMBO J 72583 10.434 2.657 181 >10.0 
18 J CELL BIOL 71695 9.834 1.904 249 >10.0 
19 DEV CELL 23646 9.708 1.936 220 6.3 
20 CURR BIOL 48575 9.571 2.207 440 7.4 
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Table 3.2 The Top Twenty Journals of Laboratory Animal by Impact Factor from the 

Journal Citation Report (2014) 

Rank Abbreviated  
Journal Title 

Total 
Cites 

Impact 
Factor 

Immediacy 
Index 

Article Cited  
Half 
Life 

1 TRANSBOUND EMERG 
DIS 

1111 2.944 0.578 90 2.9 

2 MED BET ENTOOMOL 2946 2.860 0.338 74 >10.0 

3 VET RES 3579 2.815 0.463 123 6.4 
4 VET COMP ONCOL 562 2.733 0.429 35 4.7 

5 FISH SHELLFISH IMMUN 8732 2.674 0.367 376 5.3 
6 VET MICROBIOL 13232 2.511 0.557 409 6.1 

7 VET PARASITOL 14372 2.460 0.661 434 6.7 
8 ILAR J 1180 2.393 0.391 46 8.2 

9 EQUINE VET J 5900 2.374 0.875 120 >10.0 

10 ZOONOSES PUBIC HLTH 1169 2.369 0.443 70 4.2 
11 MED MYCOL 334 2.335 0.400 105 5.7 
12 PREV VET MED 4921 2.167 0.465 226 7.0 

13 J FISH DIS 3750 2.056 0.378 119 9.9 
14 COMP IMMUNOL MICROB 1411 2.015 0.318 44 6.8 
15 VET CLIN N AM-FOOD A 1405 2.000 0.343 35 >10.0 
16 J MED ENTOMOL 7238 1.953 0.315 168 >10.0 
17 J VET INTERN MED 5890 1.879 0.287 223 7.5 

18 VET PATHOL 4488 1.869 0.949 99 >10.0 
19 ANIMAL 3146 1.841 0.506 253 4.1 
20 THERIOGENOLOGY 13332 1.798 0.406 320 9.0 

 
3.2.2 Quartile Value  

The quartile value (Q) is another method used in journal evaluation, 

completed by categorizing subjects four different levels. Each quartile value has four 

level: top position (Q1), middle-high position (Q2), middle-low position (Q3), and 

bottom position (Q4). Articles selected for use in the proposed study came from 

journals are in the top position (Q1). Figure 3.2, below, shows a quartile value for 

Nature Reviews in Molecular Cell Biology and Figure 3.3, below, shows a quartile 

value for Transboundary and Emerging Diseases.  
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Figure 3.2 Quartile Value for Nature Review in Molecular Cell Biology 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3 Quartile Value for Transboundary and Immerging Diseases 
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3.2.3 Beall’s List 

Predatory open access publishing refers to the open-access publication of 

journals that do not necessarily provide a benefit to the education of the individual, but 

who exploit the potential need to access the information by charging a fee to access the 

content. Beall’s list of predator publishers allows for the identification of journals that 

should not be used, where possible, in the completion of scholarly research. Figure 

3.4, below, shows the webpage for Beall’s List of Predatory Publishers 2016 

            

Figure 3.4 Beall’s List of Predatory Publishers 2016 

Based on the definition of a predator journal, in order to maintain the 

integrity of the research to be conducted in the proposed study, it is vital that the 

articles selected for analysis are not cited in predator journals. Checking this database 

to ensure that they are not is a vital part of the sample selection process.  

The two journals from whence the samples were pulled were not, at this 

time, on the list of predatory publishers. Figure 3.5 and 3.6, below, serve to indicate 

the primary access for articles form the two respective journals. 
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Figure 3.5 Nature Reviews in Molecular Cell Biology 

    

Figure 3.6 Transboundary and Emerging Diseases 
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Figure 3.7, below, serves to document the process used in the selections of 

research article. Using this process, articles were checked to ensure that the inclusion 

criteria, described above, was met. The selection of the research article introduction 

sections started by a review of the three criteria, the quartile, the impact factor, and 

Beall’ list. The articles were then checked to make sure that they fell within the current 

five year window, and from here the 30 articles from each field were selected.  

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Figure 3.7 Introduction Selection process 

 

 

3.3 Framework of move analysis 

The introduction sections of the research articles should have been ready 

for analysis on their rhetorical organizations as soon as the identification of all sixty 

Beall’s List Impact Factor 

30 Introduction Sections of 

Cell Biology Research Articles 

30 Introduction Sections 

of Laboratory Animal 

Research Articles 

Introduction Sections of 

Research Articles 

3 Criteria 

Quartile 

2013 – 2016 
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articles had been completed. The CARs model (Swales, 2004) was used as a pattern 

identification method, allowing the researcher to document the moves included in 

introduction section of the selected research articles. Table 3.3, below, offers a 

representation of the revised CARs model (Swales, 2004).  

 
Table 3.3 CARs model (Swales, 2004, pp. 230, 232) 

Moves Steps Move-Step Abbreviations 
Move 1:  

Establishing  

a territory, with citations  

1. Discussion of the generalized 

topic leading to the increased 

specificity of the study topic 

1-1. 
 
 

Move 2: 

Establishing a niche; may 

include citations, but citations 

are not required  

  

1A. Indicating a gap 

1B. Adding to what is known 

2. Presenting positive 

justification (optional) 

2-1A. 
2-1B. 
2-2. 

Move 3:  

Presenting the present work 

 

1. Announcing present research 

descriptively and/or purposively 

(obligatory) 

2. Presenting research questions 

or  

Hypotheses* (optional) 

3. Definitions and or 

clarifications (optional) 

4. Summarizing methods used 

in study completion (optional) 

5. Announcing principal 

outcomes (optional)** 

6. Stating the value of the 

present  

research (optional) 

7. Outlining the structure of the 

paper (optional) 

3-1. 
 
3-2. 
 
3-3. 
3-4. 
3-5. 
3-6. 
 
3-7. 

* Step-2-4 are less fixed in their order of occurrence than the others. 

** Step 5-7 are likely to be included in studies completed in some fields, but are unlikely to be 

found in studies completed in other fields.  
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3.4 Research Instruments 

Four research tools were used in the completion of this study. It should 

have been that these were not traditional research instruments in the sense of an 

interview protocol or a survey, for example, but instead were the tools that were used 

by the researcher in the completion of this desktop research. The four research tools 

that were anticipated for use in the completion of the study are:  

1. Microsoft Word – this word processing program was used to store the 

information obtained from the analysis of the text.   

2. Microsoft Excel – this spreadsheet program was used to complete the 

statistical analysis of the text results, allow for the creation of diagrams, and allow for 

the creation of tables.   

3. The CARs model (Swales, 2004) – this model was used to identify 

patterns within the text and to find the moves present in the introduction sections of 

the different research articles (See Appendix C). 

4. Other coders besides a researcher– four coders.  

Criteria for Selecting Coders 

To increase the reliability and validity of the study, three criteria were set 

for selecting coders as follows: 

1. Two English teacher and had experience in coding and textual analysis 

2. One must be native English speakers and earned degree in science 

3. Volunteer to work as coders 

According to the above criteria, these individuals included: one Thai 

lecturer from the Rajamangala University of Technology Rattanakosin, a Thai 

graduate student in Applied Linguistics, from Mahidol University, and an Australian 

scientist. The qualification of each coder were as follows.  

 4.1. A Thai lecturer from Rajamangala University of 

Technology Rattanakosin, awarded a Master’s degree in Applied Linguistics from 

Mahidol University. She experienced in Move Analysis during her study in a Master’s 

degree.  

 4.2. A current Thai graduate student in Applied 

Linguistics of Mahidol University, who was well trained on the coding scheme before 

accepted to a coder in my research. 
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4.3. An Australian scientist, earned a PhD in Food Science & 

Technology, School of Land & Food, University of Queensland. He has experiences in 

both science and language teaching. Example of his experience included English 

instructor in a private tutoring school, chess instructor, forensic examiner, employee of 

forensic toxicology of the Queensland Health Department, and a scientist in an animal 

institute of Queensland. He is skillful in the use of English for health science.  

5. CARs: Move Analysis Manual – this manual was developed and 

prepared for those three coders according to Swales (2004) in order to have coders had 

the same understanding and analyzed the texts on the same criteria. Then they 

produced the valid results (See Appendix E).  

 

 

3.5  Data Analysis 

Three procedures were applied during the data analysis process for the 

completion of the proposed study.  These included: coder training; for move analysis, 

and English language use. A discussion of each of these different areas and 

justification for their inclusion was present in the subsequent sections.  

 

3.5.1 Coder Training for Move Analysis 

This study used the CARs model, as previously discussed, as a framework 

to investigate moves in introduction sections of research article (Swales, 2004). The 

training could be divided into 5 phases below. 

Phase O: Searching for Coder The researcher asked three coders to 

analyze the introduction section of two journal: Nature Reviews Molecular Cell 

Biology and Transboundary and Emerging Diseases for the Laboratory Animal. The 

researcher told the objective of the research and explained the process of analysis to 

these three coders. Then let them asked related questions if any and the researcher 

answered questions. After they clearly understood, they could decide to participate in 

the coding process. The research gave them times to make decision for 2 days and 

they, finally accepted.  

 Phase I: Pre-training A copy of two examples of the introduction section 

of two journal Nature Reviews Molecular Cell Biology and Transboundary and 
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Emerging Diseases for the Laboratory Animal, the CARs model and CARs: Move 

Analysis Manual were copied and given to three raters in order to let them study by 

themselves for one week as pre-training.  They were asked to make notes and 

concerned questions during they did their self-study, so the raters and the researcher 

could discuss when met face to face. 

Phase II: Training After one week, the three coders had become familiar 

with the CARs model, the researcher trained them by explaining and showing the 

definition of each move and each step and coding techniques. Then let them practice 

with a single introduction from a single research in each of the fields. 

Phase III: Coding Each coder took the related documents and work 

independently for 2 months. The target was to complete their coding of one of 

introduction section a day. They had to switch their coding between the introduction 

section of two journals Nature Reviews Molecular Cell Biology and Transboundary 

and Emerging Diseases for the Laboratory Animal every day. The results of coding 

were sent to the researcher every week.  

Phase IV: Checking The researcher checked the results of each coding and 

compared them among 3 coders. If the results had discrepancy, then three coders 

would discuss to find common conclusion. If there was no agreements, those texts 

were discussed with my advisor and Mr. William M. Martin from the Applied 

Linguistics Program, Mahidol University, who was the expert in textual analysis. The 

decision of my advisor and Mr. Martin was final. Then the researcher recoded the 

results in Excel program.  

 

3.5.2 Reliability of Analysis  

 This study used Fleiss’ kappa as a statistical measure for assessing the 

reliability of agreement between raters, as shown in the following Table 3.4.  
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Table 3.4 Fleiss’ Kappa (Mc Huge, 2012) 
 

Agreement level Kappa value Reliability (%) 

None 0 - .20 0 – 4 

Minimal .21 - .39 5 - 15 

Weak .40 - .59 16 – 35 

Moderate .60 - .79 36 – 63 

Strong .80 - .90 64 – 81 

Almost perfect Above .90 82 - 100 

       In this study the results of Fleiss” Kappa was .88.  

 
3.5.3 English Language Use  

In addition, a researcher investigated for language use in terms of sentence 

types, tenses, and voices, and calculated the results of language use by frequency and 

percentage. The comparison of similarities and differences between the introductions 

of articles published in the two fields were based on the frequency and percentage of 

move sequences and the language use in terms of sentence types, tenses, and voices 

between the different article sets.  

In short, there were three main parts to the data analysis process: coder 

training, for move analysis, reliability, and English language use between the 

introduction sections of cell biology and laboratory animal research articles.  

 

 

3.6  Statistics 

The results of this study will be shown in terms of frequency and 

percentage. This information was obtained by computing from the move frequencies, 

sequences and language use in terms of sentence types, tenses, and voices after 

identifying the data from within the introductions of articles written in the fields of cell 

biology and laboratory animal.  
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Chapter Summary 

The methodology section allowed the researcher to describe the seven 

components of the methodology, including a brief explanation of a research design, 

the process proposed for use in the completion of the proposed study, the inclusion 

and exclusion criteria for selection of the introduction sections to be analyzed, the 

framework of the CARs model (Swales, 2004) that was used to investigate move 

frequencies and sequences, the tools that were used in the completion of the research, 

the three main procedures for data analysis, and a review of the proposed two 

statistical measures for data analysis, frequency and percentage. If the study was 

approved, the researcher would be able to start the data collection process, and 

Chapter 4 will provide the results of the study. 
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CHAPTER IV 

RESULTS 

 

 

This chapter indicates the results found from conducting this research, 

focused on move analysis based on the framework of CARs (Swales, 2004) and 

language use in terms of sentence types, tenses, and voices in the introduction sections 

of cell biology and laboratory animal research articles. The important statistics were 

the frequency of rhetorical move and language use occurred in the introduction 

sections of cell biology and laboratory research articles, and the consistency 

measurement of coders by using Fleiss’ kappa. The result of consistency measurement 

is 0.88 which meant the agreement of coders on move analysis was consistent.  In 

addition, the results show that all data were reliable. The following results are 

presented as a sequencing order of six research questions: 

1. What the frequencies and sequences of moves were found in the 

introduction sections of cell biology research articles? 

2. What the frequencies and sequences of moves were found in the 

introduction sections of laboratory animal research articles? 

3. What methods of the language use in terms of sentence types, tenses 

and voices were found in the introduction sections of cell biology research articles? 

4. What methods of the language use in terms of sentence types, tenses, 

and voices were found in the introduction sections of laboratory animal research 

articles? 

5. What were the similarities and differences of the frequencies and 

sequences of moves between the introduction sections of cell biology and laboratory 

animal research articles? 

6. What were the similarities and differences of the language use in terms 

of sentence types, tenses, and voices between the introduction sections of cell biology 

and laboratory animal research articles?  
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Figure 4.1 Sequences of Results 
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4.1 What were the Frequencies and Sequences of Moves in the 

Introduction Sections of Cell Biology Research Articles? 

According to the first question above, 30 introduction sections of cell 

biology research articles were collected, it contained 623 sentences and 15,824 words. 

Each sentence of introductions was investigated by using the framework of CARs 

model (Swales, 2004), and presented as frequencies and sequences of moves that a 

researcher found from the introduction sections of cell biology research articles in this 

section.   
 

4.1.1 Frequencies of Moves in the Introduction Sections of Cell 

Biology Research Articles 

The investigation of moves in the introduction sections of cell biology 

research articles pointed out that 628 frequencies of all move occurred and the 

frequencies of each specific move and step are presented in Table 4.1.  

Table 4.1 Frequencies of Moves in the Introduction Sections of Cell Biology Research 
Articles  

Rank Moves Codes (Swales) f % 

1 Topic generalization M1S1 (1-1) 358 57.88 

2 Indicating a gap M2S1A (2-1A) 60 9.55 

3 Positive justification M2S2 (2-2) 59 9.39 

4 Study purpose M3S1 (3-1) 55 8.51 

5 Principal outcome M3S5 (3-5) 48 7.51 

6 Method M3S4 (3-4) 23 3.67 

7 Research question or hypothesis  M3S2 (3-2) 17 2.22 

8 Study value  M3S6 (3-6) 8 1.27 

 Total  628 100 

 

 

1) Topic generalization (M1S1) 

Topic generalization (M1S1) was found in 358 occurrences (57.88%) 

within the sample used. These examples represent the highest frequency occurrences 

from the 30 introduction sections of cell biology research articles: 
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e.g. 1 

(Cell Biology Introduction Section/1) 

Human height thus has been the target of extensive 
research across many fields of science…  

(Jelenkovic, A. et al, 2016) 

e.g. 2 

(Cell Biology Introduction Section/9) 

Tuberculosis has been a major public health problem 
worldwide… 

(Wang, M. et al, 2016) 

Two examples above (e.g 1 and e.g 2) showed a topic generalization 

because the statements or ideas are broadly explained or related to the topics which 

were “Human height” in e.g 1 and “Tuberculosis” in e.g 2. See more details as an 

examples in Appendix D.  

 

2) Indicating a gap (M2S1A) 

A search for students with sentences that indicated a gap (M2S1A) showed 

that the presence of such sentences was less likely, when compared to sentences that 

indicated a topic generalization; the results of the search returned 60 occurrences 

(9.55%). The following examples present the sentences indicating a gap: 

 

e.g. 3 

(Cell Biology Introduction Section/11) 

Our understanding of miRNAs involvement in MPNs is 
still limited… 

(Blood Cancer Journal, 2016) 

 

e.g. 4 

(Cell Biology Introduction Section/13) 

It has remained unknown whether paternal mtDNA is 
transcribed in MUI organisms… 

 

(Wen, M. et al, 2016) 
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e.g. 5 

(Cell Biology Introduction Section/16) 

It remained unclear which viral mutations were 
introduced… 

(Otte, A. et al, 2016) 

 
Three statements revealed M2S1A which indicated the gap of the study. 

Those keywords indicating gap were “limited” in e.g. 3, “unknown” in e.g. 4, and 

“unclear” in e.g. 5.  

 
3) Positive justification (M2S2) 

Positive justification, or justification in research, refers to the justification 

provided following the identification of a gap. It can also refer to a statement made 

after the identification of a gap which documents the reason for the completion of the 

research study. A search for studies providing positive justification (M2S2) 

approximate to sentence indicating a gap returned 59 occurrences (9.39%), 

documented in the following examples: 

e.g. 6 

(Cell Biology Introduction Section/27) 

A better understanding of grapevines responses to 
drought stress will allow one to minimize the loss of grapevine 
production and maximize grape quality. 

(Horticulture Research, 2016) 

e.g. 7 

(Cell Biology Introduction Section/16) 

Moreover, there is increasing evidence that 2009 pandemic 
H1N1 (2009 pH1N1) influenza A viruses (IAV) have further evolved… 

(Otte, A. et al, 2016) 

 
 

The researchers showed a positive justification by posting their keywords 

such as “A better understanding” and “to minimize the loss” in e.g. 6 and “increasing 

evidence” and “pandemic H1N1” in e.g. 7.  
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4) Study purpose (M3S1) 

A search was conducted for studies that expressly documented the study 

purpose within the introduction to the article written about the completed study. 55 

occurrences (8.51%) were found with sentences that presented study purpose. 

e.g. 8 

(Cell Biology Introduction Section/1) 

We conducted an individual-based analysis of pooled 
twin cohorts (i) to analyze the genetic and environmental contribution 
to variation of height from 1 to 19 years of age; (ii) to explore sex-
differences in these contributions over each year of age; and (iii) to 
assess whether this age pattern varies by geographic-cultural region 
(Europe, North-America and Australia, and East-Asia). 

(Jelenkovic, A. et al, 2016) 

e.g. 9 

(Cell Biology Introduction Section/4) 

Due to that uncertainty, the primary objective of current 
study was to evaluate the evolutionary features of thyroid carcinoma, 
especially for the size and the lymph node metastasis. 

(Liu, X. et al, 2016) 

 
e.g. 10 

(Cell Biology Introduction Section/10) 

Our aim was to work out a NGS method utilizing the 
IonTorrent PGM (ThermoFisher Scientific, Waltham, MA, USA) in 
diagnostic settings for osteogenesis imperfecta (OI). 

(Arvai, K. et al, 2016) 

 
Three examples to guide the reader to the identification of the purpose of a 

study such as “to analyze”, “to explore”, and “to assess” in e.g. 8, “objective” and “to 

evaluate” in e.g. 9, and “our aim was to work out” in e.g. 10.  

 

5) Principle outcome (M3S5) 

The principle outcome of a study refers to the presence of a sentence 

documenting the primary finding of a study. A search was conducted to identify 

introduction of studies where the principle outcome (M3S5) of the study was 
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documented; 48 occurrences (7.51%) were identified, which is approximate to study 

purposes (M3S1). The following are examples of the search results obtained.  

 

e.g. 11 

(Cell Biology Introduction Section/12) 

Finally, we demonstrate that dCas9-KRAB38 and dCas9-
VPR40 effector domain fusions can be used to exert precise 
alterations in the expression of the critical PD-related gene, SNCA, in 
human iPSC-derived neurons. 

(Heman-Ackah, S. M. et al, 2016) 

e.g. 12 

(Cell Biology Introduction Section/14) 

Most importantly, our analysis reveals possible 
contributors to H. brasiliensis’s capacity to produce high levels of 
latex and alternative means of transcriptional regulation for rubber 
biosynthesis. 

(Lau, N.-S. et al, 2016) 

Two examples showed a principle outcome such as “demonstrate that” in 

e.g. 11 and “reveals” in e.g. 12.  

 
6) Method (M3S4) 

The results of a search conducted to identify the discussion of methods 

within published articles showed that presenting the methods (M3S4) used within the 

article were only identified in 23 occurrences (3.67%), as shown in the following 

examples:  

 

e.g. 13 

(Cell Biology Introduction Section/18) 

We have examined these features by quantitative 
evaluation of cell numbers using novel image analysis software, 
confirming the accumulation of plasma cells in the lamina propria of 
the HIC bladder. 

(Akiyama, Y. et al, 2016) 

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



Siriwimon Noksub  Results / 70 
 

e.g. 14 

(Cell Biology Introduction Section/23) 

In this study, we isolated human PDLSCs and jaw bone 
MSCs (JBMSCs) and then developed these cells into PDLSC and 
JBMSC sheets for periodontal complex regeneration. 

(Wang, Z.-S. et al, 2016) 

e.g. 15 

(Cell Biology Introduction Section/30) 

To test this hypothesis, we first established a modified pig 
burn wound model that recapitulates the burn wound characteristics 
reported in humans and standardizes a protocol for testing topical 
drug candidates. 

(Molecular Therapy-Methods&Clinical Development, 2016) 

 
A discussion of the methods of the study should, ideally, present the 

method and design, the process, the methods of data collection and data analysis. 

Identification of written components that can signify the actions taken by the 

researcher can include: “examine” and “quantitative evaluation” in e.g. 13, “isolated” 

and “developed” in e.g. 14, and “established” in e.g. 15. 

 

7) Research question or hypothesis (M3S2) 

The research question refers to the question being asked by the researcher, 

the question that will be answered following the completion of the study. A search for 

research articles with research questions returned 17 occurrences (2.22%). The 

following serves as an example of returned results.  

e.g. 16 

(Cell Biology Introduction Section/4) 

It is more intriguing to know whether the nature of these 
tumors remains the same or not as marked by for example the local 
lymph node metastasis (LNM) one of common parameter for cancer 
progression especially for those less than 1 cm. 

       (Liu, X. et al, 2016) 
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e.g. 17  

(Cell Biology Introduction Section/15) 

We hypothesized that TRE controls the process of molting 
by regulating the genes involved in the chitin biosynthesis pathway 
and accordingly. 

(Zhao, L. et al, 2016) 

Two examples returned by the search served as a more effective means of 

identification the hypothesis. Of the examples returned, no research questions were 

expressly provided, and in only one example was the research question implied such 

as “more intrigue to know whether” in e.g. 16 and “hypothesized that” in e.g. 17.  

 
8) Study value (M3S6) 

The value of the study, or the significance of the study, refers to the 

meaning or value that the completed work has within a given context. Study value was 

found as 8 occurrences (1.27%) of the introduction sections of cell biology research 

articles:  

e.g. 18 

 (Cell Biology Introduction Section/12) 

The ability to execute precise transcriptional control over 
disease-associated gene expression in iPSC-derived neurons using 
dCas9 will further aid efforts to dissect molecular contributors to 
neurodegenerative diseases and provides an unprecedented 
opportunity to evaluate the temporal course of pathogenic events 
following neurodegenerative disease-related gene activation and 
repression. 

(Heman-Ackah, S. M. et al, 2016) 

e.g. 19 

(Cell Biology Introduction Section/25) 

Our finding provides new insights into the mechanisms of 
tumor angiogenesis as well as tumor growth inhibited by CA4. 

(Su, M. et al, 2016) 

To identify a value of the study, a reader may look for signal words such 

as “will further aid”, “provide”, and “opportunity” in e.g. 18 and “provide” in e.g. 19, 

any of which can signify the study value or words or phrases that may suggest that the 

research can be usefully applied within a practical setting.  
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4.1.2 Sequences of Moves in the Introduction Sections of Cell Biology 

Research Articles 

The analysis of move sequences, found that there were five patterns of 

move sequence: 17 occurrences of pattern 1, 8 occurrences of pattern 2, 2 occurrences 

of pattern 3, 1 occurrence of pattern 4, and 2 occurrences of pattern 5. Moreover, 

specific move sequences of each pattern are demonstrated in Table 4.2.  
 
Table 4.2 Sequences of Moves in the Introduction Sections of Cell Biology Research 

Articles 

NO. Sequences of Move f % 

1 Pattern 1: M1S1-M2S1A 17 56.66 

M1S1-M2S1A-M2S1B-M3S4-M3S6-M3S5 1 3.33 

 M1S1-M2S1A-M2S2-M2S1A-M3S1-M3S4-M3S5 1 3.33 

M1S1-M2S1A-M2S2-M3S1-M3S5 1 3.33 

M1S1-M2S1A-M2S2-M3S5 1 3.33 

M1S1-M2S1A-M2S2-M2S1A-M3S1-M3S5 1 3.33 

M1S1-M2S1A-M3S1 1 3.33 

M1S1-M2S1A-M3S1-M3S2-M3S6-M3S5 1 3.33 

M1S1-M2S1A-M3S1-M3S4 1 3.33 

M1S1-M2S1A-M3S1-M3S5 4 13.32 

M1S1-M2S1A-M3S1-M3S4-M3S5 1 3.33 

M1S1-M2S1A-M3S1-M3S5-M3S6 2 6.71 

M1S1-M2S1A-M3S2-M3S1 1 3.33 

M1S1-M2S1A-M3S2-M3S1-M3S4 1 3.33 

2 Pattern 2: M1S1-M2S2 8 26.69 

M1S1-M2S2-M2S1A-M2S1B-M3S1-M3S4-M3S5 1 3.33 

M1S1-M2S2-M2S1A-M3S1 3 10.04 

M1S1-M2S2-M2S1A-M3S1-M3S5 1 3.33 

M1S1-M2S2-M3S1  1 3.33 

M1S1-M2S2-M3S1-M3S5-M3S6 1 3.33 

M1S1-M2S2-M3S4-M3S1 1 3.33 

3 Pattern 3: M1S1-M3S1 2 6.66 

M1S1-M3S1 1 3.33 

M1S1-M3S1-M2S1A-M3S5-M3S7 1 3.33 

4 Pattern 4: M1S1-M3S2 1 3.33 

M1S1-M3S2-M3S5 1 3.33 

5 Pattern 5: M1S1-M3S4 2 6.66 

M1S1-M3S4-M3S5-M3S1 1 3.33 

M1S1-M3S4-M3S2-M3S6 1 3.33 

 Total 30 100 
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1) Pattern 1: M1S1-M2S1A 

Analysis of the text of a selection of the introduction sections of research 

articles published in the field of cell biology was conducted. The first search 

conducted was to identify move sequences present within the text. In Pattern 1, 17 

move sequences (56.66%) were identified, as evidenced in the example to follow: 

(C = Cell biology Introduction Section/1) 

Topic Generalization  

Excerpt 1C 

 1Human height is a classic anthropometric 

quantitative trait for its ease of measurement, 

approximately normal distribution and relative stability 

in adulthood, and thus has been the target of extensive 

research across many fields of science. 2The study of 

height has a long stand tradition in genetics; in fact, the 

field of quantitative genetics was born out of studies of 

human height in the late 19th and early 20th centuries. 
3Galton1 published data as early as 1886 on the 

relationship between parent and offspring height and 

inferred that “when dealing with the transmission of 

stature from parents to children, the average height of 

the two parents is all we need care to know about 

them”. 4Later on, Pearson and Lee presented 

correlations of height between relatives, also providing 

evidence for the inheritance of height. 5In 1918 Fisher 

calculated the first heritability estimate of height, i.e. 

the proportion of total variation explained by genetic 

variation; in this seminal paper presenting the statistical 

principles of quantitative genetics… 
           We conducted an individual-based analysis of 

pooled twin cohorts (i) to analyze the genetic and 

environmental contribution to variation of height from 1 

to 19 years of age; (ii) to explore sex-differences in 

these contributions over each year of age; and (iii) to 

assess whether this age pattern varies by geographic-

cultural region (Europe, North-America and Australia, 

and East-Asia). 

 
Topic 
generalization 
(TG) or 
general topic 
in an essay 

History and 
chronological 
order from the 
past to the 
newer  

General to 
specific, 

specify 
examples, 
focus on 
height, and 
narrower to 
the purpose of 
this paper 

 

Evidences 
fact, 
previous 
studies to 
support the 
TG 

Signal word 
of example: 
“i.e.” 

Signal word 
of additional 
information: 
“also” 
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       Following an analysis of the text, it can be seen that this excerpt 1C of the 

text by Jelenkovic et. al (2016) serves as a topic generalization (M1S1). The first 

Sentence of this paragraph serves a general statement and provides the reader with a 

definition of “human height” by using the word “is”. Jelenkovic et. al (2016) provide 

reason by using the word “for” in a phrase “for its ease of measurement” to show the 

benefit of “height”. Then Jelenkovic et. al (2016) narrow their topic to science 

research and made it more attractive to reader by this phrase “the target of extensive 

research”. Jelenkovic et. al (2016), later, provided previous studies in chronological 

order to support his general statement using “time sequence markers” such as “long 

stand”, “born out”, “in the late 19th and early 20th centuries”, “Later on”, and “In 

1981”. They ordered from oldest to newest. They supported their topic stronger by 

providing an example using the signal word: “also” and “i.e.” 

        After they provide enough background for their readers, they posted their 

purposes of their study. They stated their objectives of their research based on “level 

of complexity”: analysis (the first purpose), comparison (the second purpose), and 

assessment (the third purpose).  
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Indicating a Gap  

Excerpt 2C          

 

 

 13Although the heritable nature of height has been 

recognized for more than one hundred years, only a few 

studies have explored in detail the genetic variation of height 

during childhood and adolescence. 14Twin studies have 

consistently estimated that the heritability of height is lowest 

(0.2–0.5) in infancy, rapidly increases in childhood with 

varying values, and reaches estimates ranging from 0.70 to 

0.90 in adolescence and adulthood. 15However, these studies 

leave unclear whether environmental factors shared by co-

twins, which are generally important in infancy and 

childhood, persist in adolescence or after the cessation of 

growth. 16A study in four countries with over 12,000 twin 

pairs from birth to 19 years of age showed that the effect of 

shared environment remained up through 12 years, and was 

present again at 16 years15. 17Somewhat different results 

were observed in a longitudinal study of two Finnish twin 

cohorts, which found that common environmental factors 

affected height at different ages in adolescence and early 

adulthood. 18Height is also a classic example of a sexually 

dimorphic trait; on average, men are taller than women in all 

human populations. 19However, much less is known about 

sex-differences in genetic and environmental contributions to 

height variation. 20Greater heritability estimates for males 

than for females in childhood and adulthood have been 

reported. 21Also, sex-specific genetic effects have been found 

for height, but the results are inconsistent across studies. 
22Further, a greater mean height has been consistently 

observed in Western populations as compared with East-

Asian populations, but most studies on the genetic and 

environmental factors influencing height variation to date are 

based on Western populations… 

 
Signal word 
of contrast: 
“Although” 

Signal word 
of gap: 
“somewhat 
different” 

Signal word 
of contrast: 
“However”

Signal word 
of contrast: 
“However” 

Signal word 
of contrast: 
“but” 

Signal word 
of contrast: 
“but” 

Signal word 
of gap: 
“most 
studies…”

Signal word 
of gap: 
“based on 
Western 
populations” 

Signal word 
of gap: 
“only a few 
studies” 

Signal word 
of gap: 
“these 
studies leave 
unclear”

Signal word 
of gap: 
“much less 
is known”  

Signal word 
of gap: “the 
results are 
inconsistent”
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         This excerpt 2C is also taken from the study by Jelenkovic et al. (2016). 

Within this segment of the text, the researchers indicate the gap (M2S1A) that they 

were attempting to fill through the completion of their own study. There are several 

distinct key words used by the researchers to indicate to the reader that this is the 

purpose of the segment; these key words and key phrases include the use of the phrase 

“only a few studies” in Sentence 13, “and these studies leave unclear” in Sentence 15, 

“and much less is known” in Sentence 19, and “but the results are inconsistent” in 

Sentence 21. 

Taking the analysis a step further, looking beyond just specific key terms 

that signify a discussion of the gap, the text is structured in such a way that the 

previous studies in this field are described before they are used to define the gap 

within the literature, as evidenced in the Jelenkovic et al. (2016) study excerpt above, 

where Sentence 14 presented the previous studies within the research topic, allowing 

for a segue into the gaps discussed in Sentence 15. Sentences 16, 17, and 18 poke of a 

previous study and findings of that study, which further revealed the gap that was 

stated in Sentence 19. Sentences 20, and 22 presented a previous research study, the 

understanding of which was necessary in order to present the gap in its entirety.  

Moreover, Jelekovic et al. (2016) used compare and contrast writing to 

demonstrate the essence to conduct this study. They provided the previous research 

results in the form of subordinate clause for indicating the fact which imply “weak” or 

“insufficient” data, and then they point out with main clause which implied “strong” 

or “serious” studies need to be conducted to dig deeper and wider data. See the 

Sentence 13 as an example.  

 

 

 

 

 

 

 

 

 

 

 

13Although the heritable nature of height has been recognized for more than one hundred 
years, only a few studies have explored in detail the genetic variation of height during childhood 
and adolescence. 

 

Subordinate clause: Although…, 

Main clause: only a few studies… 
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Study Purpose 

Excerpt 3C 

 25We conducted an individual-based analysis of pooled 

twin cohorts (i) to analyze the genetic and environmental 

contribution to variation of height from 1 to 19 years of age; (ii) 

to explore sex-differences in these contributions over each year 

of age; and (iii) to assess whether this age pattern varies by 

geographic-cultural region (Europe, North-America and 

Australia, and East-Asia). 

 

 
 The excerpt 3C describes the purpose of the study (M3S1). In Sentence 25, 

presented the study purpose, including the keywords “conducted”, followed by “to 

analyze”, “to explore”, and “to assess” to show what the study would do. 

    
2) Pattern 2: M1S1-M2S2 

In Pattern 2, a study conducted by Wang et al. (2016) was used as an 

example, eight move sequences (26.69%) were identified. An excerpt from the 

introduction is presented below: 

(C = Cell biology introduction section/6) 

Topic Generalization 

Excerpt 4C  

 

 

 

 

 

 

 

 

 

 

 

Signal word 
of the study 
purpose: 
“conducted”  

Signal word 
of the study 
purpose: “to 
analyze”

Signal word 
of the study 
purpose: “to 
explore” 

Signal word 
of the study 
purpose: “to 
assess” 
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              1Tuberculosis (TB) is the most prevalent 

chronic respiratory infection. 2In 2013, an estimated 9 

million people developed TB worldwide, and 1.5 

million patients died from the disease. 3In Japan in 

2013, the incidence of TB per 100,000 people was 18 

(http://www.who.int/tb/country/data/profiles/en/). 4A 

combination of four anti-TB agents—isoniazid (INH), 

rifampicin, pyrazinamide, and ethambutol—has been 

recommended as the best treatment regimen for 

patients with TB. 5However, drug-induced liver injury 

(DILI) is one of the most common adverse drug 

reactions in patients receiving anti-TB treatment. 
6Previous studies have reported that DILI occurred in 

6.9% of Japanese patients with TB. 7Most cases of 

DILI are reversible after anti-TB treatment is stopped. 
8However, the treatment must be restarted, leading to 

a high prevalence of reoccurrence of DILI and a 

longer course of anti-TB therapy (46 months). 
9Eventually, hypo sensitization therapy fails in a 

significant percentage of patients with TB... 

    This study we develop a system to predict the 

risk of DILI by anti-TB agents. 

 

 

The excerpt 4C from the Wang et al. (2016) study offers a generalization 

of the topic (M1S1) being explored within the content of the study. The first sentence 

started by providing the definition of an important term relating to the topic of the 

research and the signal word showing definition is the word “is”. The second sentence 

discussed the importance of the phenomenon of tuberculosis (TB) research by positing 

number or figure of the TB patients and amount of dead, with Sentences 3, 4, and 5 by 

providing actual medical practice but this practice made the patients harmful. Wang et 

al. (2016) provide previous research results to back up their statement that the current 

treatment was not effective enough in Sentence6, 7, 8, and 9 because the medicine 

destroy the liver: “drug-induced liver injury (DILI)” and took long time for treatment. 

Finally, Wang et al. (2016) concluded that the current treatment failed by using the 

word “Eventually”, so it is crucial to develop or find a new system to predict the risk 

of treatment for these patients.  

Topic 
generalization 
(TG) or general 
topic in an essay. 

Evidences, 
facts, and 
previous 
studies to 
support the 
TG 

General to 
specific, 

specify 
examples, focus 
on tuberculosis 
(TB), and 
narrower to the 
purpose of this 
paper 

Signal words 
of contrast 
“However”  

History and 
chronological 
order from the 
past to the newer 

Signal words 
of time 
sequence 

“Eventually”  

Signal words 
of contrast 
“However”  
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Positive Justification  

Excerpt 5C 

 10Therefore, the frequent occurrence of DILI may affect 

the continuation of anti-TB agent administration that leads to 

delayed completion or failure of the treatment. 11INH is 

primarily metabolized to N-acety INH by hepatic Nacetyl 

transferase 2 (NAT2). 12Hydrazine, which is generated from 

INH, is believed to be the cause of hepatotoxicity. 13Because 

NAT2 also metabolizes hydrazine to N-acetyl hydrazine, TB 

patients with decreased NAT2 activity show higher levels of 

hydrazine in their blood and are at a higher risk of developing 

DILI. 14These adverse effects on the liver in TB patients are 

usually accompanied by hospitalization and adjustment of the 

anti-TB regimen that is usually less effective and requires a 

longer treatment duration than the standard short treatment 

course for TB. 15Underlying differences in NAT2 enzyme 

activity have been explained by haplotypes composed of several 

single-nucleotide polymorphisms (SNPs) in the coding region 

of exon 2 of the NAT2 gene. 16Patients are classified into rapid, 

intermediate, and slow acetylators based on the codominant 

expression of the rapid and slow acetylator alleles. 17NAT2 

rapid acetylators are homozygotes for NAT2*4. 18Intermediate 

acetylators carry the NAT2*4/*5B, *4/*6A, or *4/*7B 

diplotypes, whereas slow acetylators are individuals who do not 

carry either of the rapid acetylator alleles (NAT2*4 or 

NAT2*13). 19Although, several recent case–control association 

studies in Japanese TB patients have reported that NAT2 slow 

acetylators have a significantly higher risk of DILI caused by 

anti-TB drugs compared with NAT2 rapid and intermediate 

acetylators, the true positive rates were o33% when the NAT2 

genotypes were used as biomarkers to predict the risk of DILI.  

 

 

The excerpt 5C is from the Wang et al. (2016) study. This particular 

selection from the article’s introduction section provides the positive justification 

(M2S2) for the completion of the study; the reason the study was conducted. Wang et 

al. (2016) used the words “Therefore”, in Sentence 10 to include what they stated in 

the previous section. Then they provide signal words of “cause and effect” to 

Signal word 
of cause and 
effect: 
“Therefore” 

Evidences, 
and fact, 
previous 
studies to 
support the 
positive 
justification 

Signal word 
of cause and 
effect: 
“Because” 

Signal word 
of cause and 
effect: 
“These 
adverse 
effects” 

Signal word 
of cause and 
effect: 
“Although” 

Signal word 
of cause and 
effect: “lead 
to” 

Signal word 
of cause and 
effect: “may 
affect” 
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demonstrate the cause which was “DILI” and the effect “delayed completion or failure 

of the treatment”. Sentences 11, 12, and 13 provided additional support for Sentence 

10. Sentence 14 utilized the phrase “these adverse effects”, “accompanied by”, and “is 

usually less effective and requires”, these phrases were stated to show the current 

medical practice was not efficient enough. Thus, Wang et al. (2016)’s study was 

important and needed to be conducted, i.e. Wang et al. (2016) provided the evidence 

needed to support the completion of the research study, and was itself supported by 

Sentence 15. Sentence 16 described the different aspects that the researchers needed to 

be aware of in conducted the study and which was, in turn, supported by sentences 17, 

, and 18. Wang et al. (2016) concluded this paragraph by Sentence19 with providing 

fact in a weak form using subordinate clause “Although several recent case control 

association studies…, “Then stating strong information by this main clause “the true 

positive raters…”. Moreover, they cited their previous study “(Wang et al., 2016)” to 

back up their statement.  

Study Method 

Excerpt 6C 
 

  

 

20In this study, the genetic and clinical data from 

366 Japanese patients with TB (73 patients with and 293 

without DILI) were used to develop a system to predict the 

risk of DILI by anti-TB agents. 

 
 
 
 

 
 

 
The excerpt 6C provides a portion of the study method (M3S4). 

Specifically, this text selection discusses the sample population and the type of data 

collected. While this selection does provide a portion of the method of the study, 

additional information is still needed in order for the total study method to emerge, 

including the methodology, study design, process, data collection, and data analysis 

methods. As with other moves identified in the previously discussed text segments, 

this selection also has key words or phrases present; Sentence 20 a included the 

Signal word 
of research 
method: 
sample “366 
Japanese 
patients”  

Signal word 
showing 
additional 
information of 
development: 
“were used to 
develop” 
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keyword phrasing “data from 366 Japanese patients” and the phrase “were used to” 

both of which can be used to signify a method section. 

    
3) Pattern 3: M1S1-M3S1 

Pattern 3 was written by Aryai et al. (2016) was used as an example. In 

Pattern 3, two move sequences (6.66%) were identified. The excerpt from the Aryai et 

al. (2016) text is shown below: 

(C = Cell biology Introduction Section/10) 

Topic Generalization 

Excerpt 7C 

 1With the appearance of next generation sequencing 

(NGS) machines, molecular biology has entered in a new 

revolutionary phase. 2These new techniques combine high 

performance with much less expensive operation costs. 
3Thanks to the new benchtop sequences, every laboratory 

has the opportunity to utilize next generation sequencing 

either as a research or a diagnostic tool. 4There is a 

variety of different methods in next generation 

sequencing. 5There is pyrosequencing, fluorescent 

detection of dNTP incorporation and last but not least 

semi-conductor sequencing technology. 6Former 

sequencing systems used irreversible dye terminators of 

nucleic acid sequencing, as described by Sanger et al. all 

four terminators having different dyes. 7This is the “gold 

standard” method, however, it is not only expensive but 

also a very time-consuming procedure. 8Next generation 

sequencing creates signals during the synthesis without 

the irreversible termination of the DNA strand, and all 

strands run in multiple wells at the same time. 9Therefore, 

the sequencing is massively paralleled, it could mean 

millions of DNA strands sequenced at once, thus giving 

much more information in much less time… 

Our aim was to work out a NGS method utilizing the 

IonTorrent PGM (ThermoFisher Scientific, Waltham, 

MA, USA) in diagnostic settings for osteogenesis 

imperfecta (OI). 

 Topic of 
generalization 
(TG) or general 
topic in an essay.  

Evidences, 
facts, 
previous 
studies to 
support the 
TG 

Focus on next 
generation 
sequencing (NGS) 
machines, and 
narrower to the 
purpose of this 
paper 

Signal word 
of contrast 
“however”  

Signal word 
of cause and 
effect 
“Therefore”  

General to specific 
with signal word:  
“Thanks to” 

Signal word of 
time sequence:  
 “Former” 

General to specific 
with signal word:  
 “Next generation 
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                  The excerpt 7C provided an example of a topic generalization (M1S1) 

started with the discussion of the NGS phenomenon in Sentence1. The first statement 

was, then supported by Sentences 2,3,4,5,6,7,8, and 9 with additional information, 

allowing the researchers to provide discourse on the topic in a broad way in order to 

present the topic across a wider range.  

Study Purpose 

Excerpt 7C 

 10Our aim was to work out a NGS method utilizing 

the IonTorrent PGM (ThermoFisher Scientific, Waltham, 

MA, USA) in diagnostic settings for osteogenesis imperfecta 

(OI).  

 

 

 
The excerpt 7C from the Aryai et al. (2016) article introduction presented 

the purpose of the study (M3S1). The purpose of the study can be identified using the 

key phrases “our aim” and “was to work out” as a clue to the purpose for the study.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Signal word 
of purpose 
“Our aim”  

Signal word 
of purpose 
“was to work 
out” (verb to 
be + to + v1) 
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Positive Justification 

Excerpt 8C 

 

 

 

 

 

 

 

 

 

 

 

 

 

11Osteogenesis imperfecta or brittle bone disease is a 

rare genetic disorder with dominant or recessive inheritance 

pattern-of the skeletal system. 12The background of the 

disease in most cases is a mutation of the genes encoding 

collagen type I molecule complex. 13In a smaller, but 

significant number of cases the disease is caused by variants 

in other genes related to collagen synthesis. 14Type I 

collagen is a commonly found protein in the body: it is in the 

walls of the viscera and the vessels, in the skin and in the 

bone tissue. 15Bone has two parts: the organic part, which is 

the matrix synthesized by bone cells or osteoblasts, and the 

inorganic part, which means calcium salts deposited in the 

matrix. 16In osteogenesis imperfecta, the corrupted collagen 

cannot form the appropriate matrix which leads to a brittle, 

fragile skeletal system. 17Type I collagen has a helical 

structure. 18It is built up by two strands of alpha-1 protein 

and one strand of alpha-2 protein. 19Alpha-1 is encoded by 

COL1A1, alpha-2 is encoded by COL1A2. 20These genes 

have a relatively high number of exons, which makes them 

complicated to sequence by conventional methods. 21Both 

COL1A1 and COL1A2 contain 52 exons. 22In addition, no 

dramatic mutation ‘hot spots’ have been identified within 

these genes. 23Because of this, almost 2,500 different 

COL1A1 and COL1A2 mutations have been reported and 

listed in the Osteogenesis Imperfecta Variant Database 

(http://www.le.ac.uk/ge/collagen/). 24First, this disease was 

believed to be caused by the mutation of these two genes and 

OI had four categories (Sillence Classificaton), however, it 

turned out that Type IV has several different subtypes. 
25Among these subtypes, there are cases where OI is caused 

by the variations of the proteins that facilitate the appropriate 

folding of type I collagen. 
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The excerpt 8C, also pulled from the Aryai et al. (2016) article provided 

insight into the positive justification (M2S2) for the study. In this selection from the 

text, the researchers provide general information in Sentences 11, 12, 13, 14, and 15, 

with each of these sentences providing support for each other; then, in Sentence 16, 

the phrase “leads to” was used to show what the researchers would like to study and 

through which the justification for the study was provided. Sentences 17, 18, 19, 20, 

21, 22, 23, 24, and 25 serve as modifiers to further explore this justification for the 

completion of the study.   

In addition, Sentence 22, 23, 24, and 25 contained a signal word of 

contrast “but” and “however” to provide a contrast idea which supported a 

justification, a signal word of cause and effect “Because of”, “to be caused by”, and 

“is caused by” to tell what happened first as a cause and the results came after, and a 

signal word of continuation “In addition” which used to expand the information or to 

continue to talk about something.  

Principle Outcome 

Excerpt 10C 

 27As a result of this research, Type V and VI were 

added to the Sillence Classification. 28Two recessive types of 

OI, Types VII and VIII, were identified in 2006. 29Unlike the 

dominantly inherited types, the recessive types of OI do not 

involve mutations in the type I collagen genes. 30These 

recessive types of OI result from mutations in the cartilage-

associated protein gene (CRTAP) and the prolyl 3-

hydroxylase 1 gene (LEPRE1/P3H1) genes. 31In the past 

years, recessive OI types due to very rare defects in 

additional genes (e.g. PEDF, HSP47, FKBP65 and BMP-1) 

have been described in the literature. 32Different types of OI 

could have similar clinical features, thus, the definitive 

diagnosis can be revealed by analyses of the genes lying in 

the background of the disease.  

 

 
The excerpt 10C from the Aryai et al. (2016) article introduction provides 

an example of a principle outcome (M3S5). The principle outcome of the study can be 

clearly identified by the presenting a signal word of conclusion, including “As a 

Signal word 
of cause and 
effect (result 
of 
researches): 
“As a result” 

The results, 
evidence, and 
fact to 
support the 
results itself 

Signal word 
identifying, 
describing, 
and revealing 
the results  

Signal word 
of cause and 
effect (result 
of 
researches): 
“due to” 

Signal word 
of cause and 
effect (result 
of 
researches): 
“thus” 
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result” in Sentence 27 so as to show the findings and key phrases led to the results: 

“were identified”, “have been described”, and “can be revealed” in Sentences 28 to 

Sentence 32, to present the findings were arranged in a way of identifying, describing, 

and revealing respectively  

 
4) Pattern 4: M1S1-M3S2 

In Pattern 4, taking from an article written by Fontelles, et al. (2016) was 

used as an example, only one move sequence (3.33%) was identified. The example is 

presented below: 

(C = Cell Biology Introduction Section/2) 

Topic Generalization 

Excerpt 11C 

 1While the genome is relatively stable throughout an 

organism’s life span, the epigenome is malleable to ensure 

short-term adaptation to the environment. 2Epigenetic 

plasticity is highest in early development and the risk of 

several chronic diseases in adulthood is thought to result 

from environmental exposures acting in early life. 3Most of 

the evidence for developmental environmental exposures on 

offspring’s disease risk comes from maternal exposures in 

pregnancy… 

We sought to determine he contribution of paternal 

consumption of an obesity-inducing diet… 

 

 

 

 

 

 

The excerpt 11C allowed the researchers to provide a topic generalization 

(M1S1). Sentence1 started the presentation of background information by providing a 

comparative explanation in order to expand the discussion to other, related information 

pertinent to the topic, explained in Sentences 2 and 3 respectively. Generalization of 

the topic can be further identified within this text segment by the keyword phrase 

Topic of 
generalization 
(TG) or 
general topic in 
an essay. 

Evidences, 
facts, 
previous 
studies to 
support the 
TG General to 

specific, 

 

specify 
examples,  
focus on next 
generation 
sequencing 
(NGS) 
machines , and 
narrower to the 
purpose of this 
paper 
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evidenced in Sentence 3, “most of the evidence” which was used in conjunction with 

the other statements to provide support for Sentence 1. 

Study Purpose 

Excerpt 12C 

 14Here, we sought to determine the contribution of 

paternal consumption of an obesity-inducing diet and ensuing 

overweight around the time of conception on their daughters’ 

mammary development and breast cancer risk, using a 

carcinogen-induced mouse model of this disease.  

 

 

 
The excerpt 12C from the article introduction provides the reader with 

insight into the study purpose (M3S1) employed in the completion of the study. 

Evidence that lends insight into the use of the words in this selection to convey the 

study purpose can be found in the use of the keyword phrase “sought to determine.” 

The final segment pulled from this particular article is presented below.  

Principle Outcome 

Excerpt 13C 

 15We found that peri-conceptional overweight in 

males is associated with high birth weight, delayed mammary 

gland maturation and increased mammary cancer risk in their 

female offspring. 16We also observed that increased body 

weight led to miRNA profile alterations in paternal sperm and 

in their daughters’ mammary tissue. 17Some of the altered 

miRNAs regulate genes commonly deregulated in cancer, 

particularly, those involved in the hypoxia signaling pathway, 

which was altered in both mammary tissue and mammary 

tumors of overweight fathers’ offspring.  

 

 

The excerpt 13C provided offers insight into the principle outcome 

(M3S5) of the study. Within this text selection, several key phrases were presented that 

allow for the identification of this section as containing the principle outcome of the 

study. Within this segment, there were two obvious keyword phrases present, in 

Sentence 15 and 16; “found that” and “observed that”. These phrases were modified 

by Sentence 17.  

Signal word 
of purpose: 

“sought to 
determine” 

Signal word 
showing the 
effect or 
results: 
“found that”  

The results, 
evidence, and 
fact to 
support the 
results itself 

Signal word 
showing the 
results: 
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5) Pattern 5: M1S1-M3S4 

Pattern 5 consisted of the introduction section of a research article 

published by Akiyama et al. (2016) that was used as an example. In Pattern 5, two 

move sequences (6.66%) were identified. Excerpts from the Akiyama et al. (2016) text 

are presented below: 

(C = Cell biology Introduction Section/18) 

Topic Generalization 

Excerpt 14C 

 1Interstitial cystitis (IC) is a chronic bladder disease 

characterized by lower urinary tract symptoms such as 

urinary frequency, nocturia, urgency, and/or bladder pain, 

causing a deterioration in the sufferer’s quality of life. 2To 

date, the pathophysiology of IC is largely unknown, although 

deficient barrier function of the urothelium, aberrant 

microvasculature, and neurogenic inflammation in the 

bladder have been suggested. 3IC can be classified into 

multiple distinguishable phenotypes, with Hunner type IC 

(HIC), by the presence of the Hunner lesions on cystoscopy. 
4Histologically, HIC is a distinct inflammatory disease 

characterized by predominant infiltration of 

lymphoplasmacytic cells and denudation of the urothelium 

among IC.  

       Here, to further characterize the inflammatory 

reaction in HIC, our purpose was to examine CXCR3 

expression of infiltrating immune cells in HIC specimens… 

 

 
 

The excerpt 14C presented from the article introduction allowed for the 

identification of the topic generalization. The selection presenting the topic 

generalization (M1S1) consisted primarily of Sentence1, which started with 

explanation of IC, and was modified by Sentences 2, 3, and 4. Identification of the 

topic generalization present within the article introduction allowed for the 

identification of the method discussion present within the article introduction as well, 

presented in the below selection of text. 

Topic of 
generalization 
(TG) or 
general topic 
in an essay 

Evidences 
and facts to 
support the 
TG 

General to 
specific, 
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examples, 
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Study Method 

Excerpt 15C 

  

 

5We have examined these features by quantitative 

evaluation of cell numbers using novel image analysis 

software, confirming the accumulation of plasma cells in the 

lamina propria of the HIC bladder.  

 

 

 

 

 

 

The excerpt 15C, presented above, offers the method (M3S4). Sentence 5 

contained three keyword phrases, “examined”, “quantitative evaluation”, and “analysis 

software” as a brief discussion of the methodology used in the completion of the 

study. This led to the principle outcome, presented below.    

Principle Outcome 

Excerpt 16C 

 6Furthermore, we have found a light-chain restriction of 

plasma cells in HIC cases, which suggests clonal expansion of 

B cells and possible involvement of immune responses in the 

persistent inflammation of HIC. 7On the other hand, HIC is 

associated with up-regulated gene expression of CXCR3, a 

receptor for pro-inflammatory chemokines such as CXCL9, 

CXCL10, and CXCL11. 8The CXCR3 pathway plays a crucial 

role in the persistent chronic inflammation seen, for example, 

in allergic and autoimmune diseases, because of its major 

chemoattractant properties in recruitment of inflammatory 

cells… 

 

 

 

 
The excerpt 16C indicates where the researchers presented the principle 

outcome (M3S5) of the study. A single keyword phrase provides insight into the 

presentation of this type of information. The key phrase “have found” in Sentence 6, 

Signal word 
of research 
method 
(process): 
“examined”  

Signal word 
of example: 
“example” 

The results, 
evidence, 
and fact to 
support the 
results itself 

Signal word 
of contrast: 
“On the 
other hand” 

Signal word 
showing the 
results: “have 
found”  

Signal word 
of research 
method 
(types of 
research): 
“quantitative 
evaluation” 

Signal word 
of research 
method 
(research 
instrument): 
“analysis 
software”

Signal word 
of cause and 
effect: 
“because of” 

Signal word 
of example: 
“such as”  
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amplified by Sentences 7 used “On the other hand” to provide the opposite 

information of the results have been found altogether to provide the examples of this 

part of information and 8 to provide the results with the example including a part of 

cause and effect by the signal word “because”, offers confirmation that this segment 

indicates study outcomes.  

Study Purpose  

Excerpt 17C 
 9 Here, to further characterize the inflammatory reaction 

in HIC, our purpose was to examine CXCR3 expression of 

infiltrating immune cells in HIC specimens by 

immunohistochemistry using non-IC cystitis specimens as a 

control.  

 

 

 

 

 

This excerpt 17C from the Akiyama et al. (2016) article introduction 

serves to indicate a portion of the purpose (M3S1) used in the completion of the study. 

In Sentence 9, the keyword phrases “to further characterize”, “our purpose”, and “was 

to examine” were used by the researchers to document a portion of the research 

purpose used in the completion of the study.  

 
 
 

4.2 What were the Frequencies and Sequences of Moves in the 

Introduction Sections of Laboratory Animal Research Articles? 
Answering to the second question: what were the frequencies and 

sequences of moves in the introduction sections of laboratory animal research articles? 

30 introduction sections of laboratory animal research articles were collected, it 

contained 711 sentences and 20,652 words. Each sentence of introduction sections was 

investigated by using the framework of CARs model (Swales, 2004), and in this 

section, frequencies and sequences of moves found in the introduction sections of  

laboratory animal research articles are presented.  

 
 

Signal word 
of purpose: 
“to further 
characterize”  Signal word 

of purpose: 
“was to 
examine 
(verb to be + 
to + v1)” 

Signal word 
of purpose: 
“our purpose” 
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4.2.1 Frequencies of Moves 
The investigation of moves in the introduction sections of laboratory 

animal research articles pointed out that 671 frequencies of all move occurred and the 

frequencies of each specific move are presented in Table 4.3. 

Table 4.3 Frequencies of Moves in the Introduction Sections of Laboratory Animal 

Research Articles 

 

 

 

 

 

 

 

 

1) Topic generalization (M1S1) 

Topic generalization (M1S1) was found in 362 occurrences (53.94%) 

within the sample used. These examples represent the highest frequency occurrences 

from 30 introduction sections of laboratory animal research articles. The following 

text excerpts provides examples of topic generalization:  

e.g.1 

(Laboratory Animal Introduction Section/11) 

The movement and trade of live animals constitute major 
economic activities within the livestock sector… 

(K. K. Thakur, C. W. Revie, D. Hurnik, Z. Poljak & J. Sanchez, 2016) 

Rank Moves Codes (Swales) f % 

1 Topic generalization M1S1 (1-1) 362 53.94 

2 Positive justification M2S2 (2-2) 84 12.59 

3 Indicating a gap M2S1A (2-1A) 61 9.09 

4 Study purpose M3S1 (3-1) 50 7.45 

5 Study value M3S6 (3-6) 39 5.81 

6 Outline M3S7 (3-7) 31 4.62 

7 Adding to what is known M2S1B (2-1B) 19 2.79 

8 Principle outcome M3S5 (3-5) 11 1.63 

9 Research question or hypothesis M3S2 (3-2) 7 1.04 

10 Method M3S4 (3-4) 7 1.04 

 Total   671 100 
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e.g. 2 

(Laboratory Animal Introduction Section/12) 

Foot-and-mouth disease (FMD) is an economically 
devastating disease of livestock affecting cloven-hoofed domestic and 
wild animals worldwide… 

(A.Ludi, Z. Ahmed, L. W. Pomeroy, S. J. Pauszek, G. R. Smoliga, M. Moritz, S. 
Dickmu, S. Abdoulkadiri, J. Arzt, R. Garabed & L. L. Rodriguez, 2016) 

 
Three example above showed a topic generalization because the 

statements or ideas are broadly explained or related to the topics which were “The 

movement and trade of live animals” in e.g. 1 and “Foot-and-mouth disease (FMD)” 

in e.g. 2.  

2) Positive justification (M2S2) 

Positive justification, or justification in research, refers to the justification 

provided following the identification of a gap. It can also refer to a statement made 

after the identification of a gap which documents the reason for the completion of the 

research study. A search for studies providing positive justification (M2S2) resulted in 

the second highest rank of occurrence at 84 occurrences (12.59%), shown in the 

following examples:  

e.g. 3 

(Laboratory Animal Introduction Section/14) 

Therefore, these markers could be very useful to halt 
huge economic destruction due to WSD by identifying specific 
pathogen-resistant (SPR), that is, resistant to a particular pathogen 
shrimp zones in India by which farmers could be able to get a clearer 
idea for selection of proper places and proper time for brood stock 
collection… 

(A.Mallik, U. Chakrabarty, S. Dutta, D. Mondal & N. Mandal, 2016) 

e.g. 4 
(Laboratory Animal Introduction Section/16) 

Effective cross-border cooperation and communication 
between countries’ public administration, for example veterinary 
authorities and ministries, is thus important to ensure efficient animal 
disease control (Arens et al., 2010; Hop et al., 2014a)… 

(G.E. Hop, M. C. M. Mourits, A. G. J. M. Oude Lansink & H. W. Saatkamp, 2013) 
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In order to be able to truly identify whether or not positive justification is 

provided for the completion of a study. There may be certain signal words present 

such as “useful” and “able to” in e.g. 3 and “to ensure” in e.g. 4. 

3) Indicating a gap (M2S1A) 

A search for studies with sentences that indicated a gap (M2S1A) returned 

61 results (9.09%). Examples of text selection indicating a gap within the literature are 

shown below: 

e.g. 5 
(Laboratory Animal Introduction Section/4) 

In mammals, screening for influenza antibodies is 
currently not common practice, because an assay capable of 
screening for infection by diverse influenza subtypes has not been 
implemented… 

(C. K. Goodell, J. Prickett, A. Kittawornrat, J. Johnson, J. Zhang, C. Wang and J. J. 
Zimmerman, 2013) 

e.g. 6 
(Laboratory Animal Introduction Section/9) 

However, little information is available about the clinical 
signs and pathology caused by acute ‘HoBi’-like natural infections 
and MD like clinical presentation has not been reported… 

(M. N. Weber, A. C. S. Mósena, S. V. D. Simões, L. L. Almeida, C. R. M. Pessoa, R. 
F. Budaszewski, T. R. Silva, J. F. Ridpath, F. Riet-Correa, D. Driemeier & C. W. 

Canal, 2016) 

 Two examples above showed an indicating a gap such as “not common 

practice” and “has not been implemented” in e.g. 5 and “However” and “has not been 

reported” in e.g. 6.  

 

4) Study purpose (M3S1) 

A search was conducted for studies that expressly documented the study 

purpose within the introduction to the article written about the completed study. 50 

occurrences (7.45%) were found with sentences that presented study purposes in the 

following examples: 
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e.g. 7 
(Laboratory Animal Introduction Section/13) 

The objective of the Alentejo study was to evaluate the 
results of the strategy… 

(M. C. Caetano, F. Afonso, R. Ribeiro, A. P. Fonseca. D. A. Abernethy & F. Boinas, 
2016) 

 

e.g. 8 

(Laboratory Animal Introduction Section/14) 

This study targeted to investigate the WSSV prevalence 
scenario along the entire east coast of India at different seasons… 

(A.Mallik, U. Chakrabarty, S. Dutta, D. Mondal & N. Mandal, 2016) 

 
Two examples showed signal words to guide the reader to the 

identification of the purpose of a study such as “objective” in e.g. 7 and “to 

investigate” in e.g. 8.  

 

5) Study value (M3S6) 

The value of the study, or the significance of the study, refers to the 

meaning or value that the completed work has within a given context. The number of 

occurrences of study value was 39 (5.81%) within the introduction sections of research 

articles explored. Examples of study value are presented as follows:  

 

e.g. 9 

(Laboratory Animal Introduction Section/30) 

The findings will assist in the prioritization of strategies 
that prevent race horse injuries and thus lead to enhanced jockey 
welfare… 

(P. L. Hitchens, A. E. Hill & S. M. Stover, 2015) 

 To identify a value of the study, a reader may look for signal words such 

as “will assist” in e.g. 9, any of which can signify the study value or words or phrases 

that may suggest that the research can be usefully applied within a practical setting. 

  

6) Out line (M3S7) 
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An out line documents, in brief, the different components that one can 

expect to find within the contents of the document as a whole. When searching for out 

line within the introduction sections of the articles, 31 occurrences (4.62%) were 

identified. Examples are shown as follows:  

e.g. 10 

(Laboratory Animal Introduction Section/29) 

The paper consists of the following four sections for each 
field: 

1 Research priorities identified in the 2010 GFRA gap analysis. 

2 Results from a literature review of FMD research published between 1 June 2011 and 31 
October 2015 

3 Ongoing research reported by institutions, assessed in June 2014 

4 Research priorities updated in light of the above findings. Background information and 
review methods are presented in the series overview paper (part 1), which includes a glossary 
(Table S2). 

(L. Robinson, T. J. D. Knight-Jones, B. Charleston, L. L. Rodriguez, C. G. Gay, K. J. 
Sumption & W. Vosloo, 2016) 

e.g. 11 
(Laboratory Animal Introduction Section/26) 

The study consists of the following four sections for each 
field: 

1 Research priorities identified in the 2010 GFRA gap analysis (wildlife and economics were 
not specifically covered in the 2010 gap analysis). 

2 Results from a literature review of FMD research published between 1 June 2011 and 31 
October 2015. 

3 Ongoing research reported by institutions, assessed June 2014. 

4 Research priorities updated in the light of the above findings. 

(T. J. D. Knight-Jones, L. Robinson, B. Charleston, L. L. Rodriguez, C. G. Gay, 
K. J. Sumption & W. Vosloo, 2016) 

An out line is easy to identify because it presents, commonly in listed or 

bulled form, the different components or sections included in the research study write 

up which the signal words were “consists of” in both e.g. 10 and 11. 

 
7) Adding to what is known (M2S1B) 
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Adding to what is known refers to what happens when a study extends the 

current body of research. Sentences that signify that the researchers have added to 

what is known occurred 19 times (2.79%), as shown in the following examples:  

 
e.g. 12 

 
(Laboratory Animal Introduction Section/17) 

By applying percolation theory, the fragmentation of a 
network can be analyzed (Sahimi, 1994; Stauffer and Aharony, 1994; 
ben-Avraham and Havlin, 2000; Newman, 2010; B€uttner et al., 
2013a)… 

(K. Bűttner, J. Krieter, A. Traulsen & I. Traulsen, 2013) 

 Sometimes, in order to identify whether or not a passage adds to what is 

known, it is necessary to read the whole passage. In this example showed a signal 

word such as “By applying” in e.g. 12. 

 
8) Principle outcome (M3S5) 

The principle outcome of a study refers to the presence of a sentence 

documenting the primary finding of a study. Principle outcomes occurred 11 times 

(1.63%) within the search parameters. Examples of sentences detailing the principle 

outcome of the study are shown as follows:  

 
e.g. 13 

 
(Laboratory Animal Introduction Section/22) 

This assay was then used to measure the prevalence of 
CsRV1 RNA and geographic range of CsRV1 in the north-eastern 
United States, at sites from Maryland to Massachusetts… 

(E. M. Flowers, K. Simmonds, G. A. Messick, L. Sullivan & E. J. Schott, 2016) 

e.g. 14 

(Laboratory Animal Introduction Section/24) 

The primary endpoint was the GFR, which was estimated 
from the plasma clearance of iohexol… 

(Panteri, A., Kukk, A., Desevaux, C., Seewald, W., King, J. N, 2016) 

A principle outcome can be identified signal words such as “used to 

measure” in e.g. 13 and “was estimated from” in e.g. 14.  
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9) Research question or hypothesis (M3S2) 

The research question refers to the question being asked by the researcher, 

the question that will be answered following the completion of the study. A search for 

the introduction sections of research articles with research questions returned 7 

occurrences (1.04%), as shown in the following examples:  

 

e.g. 15 

(Laboratory Animal Introduction Section/27) 

The hypothesis was that the result of visual lameness 
evaluation varies greatly between and within veterinarians and that 
rater agreement improves with increased experience and increased 
degree of movement asymmetry… 

(M. Hammarberg, A. Egenvall, T. Pfau & M. Rhodin, 2015) 

e.g. 16 

(Laboratory animal introduction/30) 

We hypothesized that the site of fatal injury or a sudden 
death event incurred by racehorses during races affects the likelihood 
of injury to the jockey… 

(P. L. Hitchens, A. E. Hill & S. M. Stover, 2015) 

 The examples returned by the search served as a more effective means of 

identifying the hypothesis. Of the examples returned, no research questions were 

expressly provided; statement of the hypothesis alone is not enough to signify the 

primary research question being explored. Two example showed signal words such as 

“hypothesis” in e.g. 15 and “hypothesized” in e.g. 16.  

 

10) Method (M3S4) 

The results of a search conducted to identify the discussion of methods 

within published articles showed that presenting the methods (M3S4) used within the 

article were only identified in 7 occurrences (1.04%). Examples are presented as 

follows:  
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e.g. 17 

(Laboratory Animal Introduction Section/6) 

In the current study, we conducted molecular detection 
and genetic diversity of Bartonella spp. in A. agrarius spleen tissues 
using nested polymerase chain reaction (nPCR) and phylogenetic 
analysis based on the internal transcribed spacer (ITS) region and 
RNA polymerase subunit beta (rpoB) genes… 

(S. Ko, J. G. Kang, H. C. Kim, T. A. Klein, K. S. Choi, J. W. Song, H. Y. Youn & J. S. Chae, 
2013) 

e.g. 18 

(Laboratory Animal Introduction Section/15) 

We sampled buffalo herds along the Limpopo River 
(natural barrier between both countries) to isolate FMD viruses, to 
assess the genetic proximity of FMDV isolated with viruses from 
outbreaks in the region in recent years and to detect possible 
emerging variants of FMD viruses… 

(F. Jori, A. Caron, P. N. Thompson, R. Dwarka, C. Foggin, M. de Garine-Wichatitsky, 
M. Hofmeyr, J. Van Heerden & L. Heat, 2012) 

 
A discussion of the methods of the study should, ideally, present the 

method and design, the process, the methods of data collection and data analysis. 

Identification of written components that can signify the actions taken by the 

researcher can include: “conducted” in e.g. 17 and “sampled” in e.g. 18.   

 

4.2.2 Sequences of Moves in the Introduction Sections of Laboratory 

Animal Research Articles 

After analyzing the move sequences, found that there were four patterns of 

move sequence: 9 occurrences of pattern 1, 16 occurrences of pattern 2, 4 occurrences 

of pattern 3, and 1 occurrence of pattern 4. Moreover, specific move sequences of each 

pattern are demonstrated in Table 4.4.  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



Siriwimon Noksub  Results / 98 
 

Table 4.4 Sequences of Moves in the Introduction Sections of Laboratory Animal 
Research Articles 

NO. Sequences of Move f % 

1 Pattern 1: M1S1-M2S1A 9 29.97 

M1S1-M2S1A-M2S2-M3S1 2 6.66 

 M1S1-M2S1A-M3S1 2 6.66 

M1S1-M2S1A-M2S2-M2S1B-M3S4-M3S5 1 3.33 

M1S1-M2S1A-M2S2-M3S1-M3S4-M3S6 1 3.33 

M1S1-M2S1A-M2S1B-M3S1-M3S6 1 3.33 

M1S1-M2S1A-M3S1-M3S2 1 3.33 

M1S1-M2S1A-M3S6 1 3.33 

2 Pattern 2: M1S1-M2S2 16 53.38 

M1S1-M2S2 5 16.75 

M1S1-M2S2-M2S1A-M3S1 2 6.66 

M1S1-M2S2-M2S1A-M3S1-M3S2-M3S1 1 3.33 

M1S1-M2S2-M2S1A-M2S2-M3S1-M3S5 1 3.33 

M1S1-M2S2-M2S1A-M3S1-M3S4 1 3.33 

M1S1-M2S2-M2S1A-M3S5-M3S6 1 3.33 

M1S1-M2S2-M2S1B-M3S1-M3S5 1 3.33 

M1S1-M2S2-M3S1-M3S2-M3S5-M3S6 1 3.33 

M1S1-M2S2-M3S2-M3S6 1 3.33 

M1S1-M2S2-M3S4 1 3.33 

M1S1-M2S2-M3S7 1 3.33 

3 Pattern 3: M1S1-M2S1B 4 13.32 

M1S1-M2S1B-M2S2-M3S7-M3S2-M3S6 1 3.33 

M1S1-M2S1B-M3S1 1 3.33 

M1S1-M2S1B-M3S7-M3S1-M3S6 1 3.33 

M1S1-M2S1B-M3S7-M3S5 1 3.33 

4 Pattern 6: M1S1-M3S6 

M1S1-M3S6 

1 

1 

3.33 

3.33 

 Total 30 100 

 

1) Pattern 1: M1S1-M2S1A 

Patter 1 utilizes the introduction from a study conducted by Peterhans et al. 

(2016) was used as an example. In Pattern 1, nine move sequences (29.97%) were 

identified, as presented in the below excerpt. The examples are shown as follows: 

 (L= Laboratory animal introduction/9) 
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Topic Generalization  

Excerpt 1L 

 
 1The genus Pestivirus of the family Flaviviridae 

consists of four recognized species: Bovine viral 

diarrhoea virus 1 (BVDV-1), Bovine viral diarrhoea virus 

2 (BVDV-2), Classical swine fever virus (CSFV) and 

Border disease virus (BDV; Simmonds et al., 2011), a 

tentative fifth species that was defined as a pestivirus was 

isolated from a giraffe in Kenya (Avalos-Ramirez et al., 

2001). 2Besides the established species, there are three 

groups of recently identified, but unclassified pestiviruses 

consisting of atypical pestivirus of bovine origin (‘HoBi’-

like pestivirus; Schirrmeier et al., 2004), as well as of 

non-bovine origin such as pronghorn antelope virus and 

Bungowannah virus from pigs (Kirkland et al., 2007). 
3Pestiviruses have a single-stranded, positive-sense RNA 

genome that contains one open reading frame (ORF) that 

is flanked by non-coding regions (NCRs) at the 50 and 30 

ends, which encodes a polyprotein that is processed into 

12 polypeptides (Simmonds et al., 2011). 4The 50NCR 

and N-terminal autoprotease (Npro) are the genomic 

regions most frequently used to characterize the genus 

and species of new strains using phylogenetic methods 

(Becher et al., 1999, 2003; Vilcek et al., 2001, 2005; 

Schirrmeier et al., 2004; Cortez et al., 2006; Kirkland et 

al., 2007; Liu et al., 2009a,b; Decaro et al., 2011; Xia et 

al., 2011, 2012; Peletto et al., 2012)… 

Here, we describe an outbreak of bovine viral 

diarrhea-like disease… 

 

 
This excerpt 1L illustrated the topic generalization (M1S1) of the study. 

The researcher gave the reader a broad idea of what was covered within the context of 

the study as a whole. Sentence 1 started the presentation of general information to 

introduce the topic, expanding on that information to provide the generalization as a 

whole across Sentences 2 which provided the additional information by a signal word 

Topic of 
generalization 
(TG) or 
general topic 
in an essay 

Evidences, 
facts, and 
previous 
studies to 
support the 
TG 

General to 
specific, 

specify 
examples, focus 
on the genus 
Pestivirus of the 
family 
Flaviviridae, 
and narrower to 
the purpose of 
this paper 

Signal word 
of additional 
information: 
“Besides””

Signal word 
of additional 
information: 
“as well as”  
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“Besides” and “as well as”, then 3 and 4 provided the evidences and facts to support a 

topic generalization in broad to narrow sentences of information.  

Indicating a Gap  

Excerpt 2L 

 17However, little information is available about the 

clinical signs and pathology caused by acute ‘HoBi’-like 

natural infections and MD like clinical presentation has not 

been reported.  

 

 

 

 
The excerpt 2L indicates a gap (M2S1A) in the literature. Sentence 17 

showed the signal word of contrast: “However” and the signal word of gap: “little 

information” and “has not been reported”. 

Study Purpose  

Excerpt 3L 
 

 18Here, the aim of the study was to describe an 

outbreak of bovine viral diarrhea-like disease that included 

signs resembling mucosal disease, associated with the 

presence of different strains of ‘HoBi’-like viruses in one 

cattle herd. 

 

 
The excerpt 3L documents the study purpose (M3S1). Sentence 18 used 

the keyword phrases “the aim of the study” and “was to describe” indicating what the 

purpose of the study was, what was being done within the context of the study itself.  

 
2) Pattern 2: M1S1-M2S2 

In Pattern 2, an article written by Goodle et al. (2016) was used as an 

example, there were 16 move sequences (53.38%) identified. Examples are presented 

below: 

(L= Laboratory animal introduction/4) 

 

 

 

Signal word 
of contrast: 
“However” Signal word 

of gap: “has 
not been 
reported 

Signal word 
of purpose: 

“the aim of 
the study”  

Signal word 
of purpose: 

 “was to 
describe”

Signal word 
of gap: “little 
information”  
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Topic Generalization  

Excerpt 4L 

 1Influenza A virus (IAV) is a concern both as a 

public health issue and a significant pathogen of swine 

(Subbarao et al., 2006; Vincent et al., 2008; Zhu et al., 2011; 

Lorusso et al., 2013). 2The most recent stimulus to improve 

our understanding of IAV in human and swine populations 

through surveillance was the 2009 influenza pandemic 

(Garten et al., 2009). 3Like other pandemics, the 

H1N1pdm09 (pH1N1) transmitted well and quickly between 

humans. 4The first cases (March 2009) were in persons 

living in Mexico (CDC, 2009; Perez-Padilla et al., 2009) 

followed rapidly by reports in humans in the United States 

and throughout the world (WHO, 2009). 5Unique from other 

pandemics, interspecies transmission occurred quickly. 6The 

first swine case of pH1N1 was reported in May 2009, 

apparently introduced into the herd by a caretaker infected 

with the virus (Howden et al., 2009). 7Subsequently, many 

transmission events among and between the human and 

swine populations were documented (Weingartl et al., 2010; 

Nelson et al., 2012)…  

The purpose of this study was to compare currently 

available IAV serum antibody assays. 

 

 
This excerpt 4L from the introduction of the article written by Goodell et 

al (2016) presents a topic generalization (M1S1). Sentence 1 was served as the 

beginning of the topic generalization. This was expanded upon by Sentences 2 which 

compared the similarity of information, then Sentence 3, 4, 5, and 6 provided the 

evidences and facts to support a topic generalization. Sentence 7 provided the 

information from the new period to support a topic generalization as well. 

Furthermore, this segment arranged the information in board to narrow sentences of 

information and brought to the purpose of the study.  

 

 

 

 

Topic of 
generalizatio
n (TG) or 
general topic 
in an essay Evidences, 

facts, and 
previous 
studies to 
support the 
TG 

General to 
specific,  

 

specify 
examples, 
focus on 
influenza A 
virus (IAV), 
and 
narrower to 
the purpose 
of this paper 

Signal word to 
comparing the 
same thing: 
“like other” 

Signal word of 
time sequence: 
“Subsequently” 
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Positive Justification  

Excerpt 5L 

 13In public health, IAV surveillance in swine 

populations is justified by the fact that IAV is communicable 

among humans and swine (zoonotic). 14Examples of the 

transmission of IAV from pigs to human are common. 15At an 

Ohio fair, people became ill with influenza symptoms after an 

influenza virus infected 100% of the show pigs and triple-

reassortant swine H1N1 influenza viruses were subsequently 

identified in both pigs and people (Killian et al., 2013). 16In a 

contemporary study following swine workers prospectively 

over a period of 2 years, Terebuh et al. (2010) concluded that 

workers had ‘serologic evidence for infection with both swine 

and human influenza viruses and were exposed to diverse 

influenza virus strains circulating in pigs’. 17Transmission of 

IAV from humans to pigs is likely as common, so it should be 

often unrecognized. Nelson et al. (2012) identified at least 23 

separate human-to-pig transmission events (H1 or H3) since 

1990 and at least 49 human-to-pig pH1N1 transmission events 

during 2009–2011. 18Shu et al. (1996) found serologic 

evidence that farm pigs in China were infected by the same 

human influenza viruses circulating in caretakers’ families. 
19Rith et al. (2012) investigated the seroprevalence of human 

IAVs in swine populations from 2006 to 2010 and found that 

15% of the pigs were positive for antibodies to the human 

isolates circulating at the time. 20Although detection of nucleic 

acid via PCR is useful in identifying acute infections, 

antibody-based assays have proven to be an efficient and cost-

effective tool for the surveillance of high-impact diseases, for 

example Aujeszky’s disease in swine (Lehman et al., 1993, 

1994) and human immunodeficiency virus (HIV) in humans 

(Constantine and Zink, 2005; Clauss et al., 2011; Delaney et 

al., 2011). 21Antibody surveillance, less sensitive to sample 

collection timing, is more useful for detecting IAV exposure 

than PCR-based assays.  
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A positive justification (M2S2) is presented in this excerpt 5L (Goodell et 

al., 2016). Sentence 13 provided the justification for the completion of the Goodell et 

al. (2016) study. Sentences 14 provided an example of a topic generalization by signal 

word: “Examples”. Sentence 15 served the information by using a signal word of 

sequence: “after” and “subsequently” so as to tell sequencing order of the data. 

Sentence 16, 17, 18, and 19 bolstered that justification. Sentence 20 presented the 

additional data which was in a contrast way with signal word: “Although” and 

supported more information by Sentence 21.  

Indicating a Gap  

Excerpt 6L 
 

 22In mammals, screening for influenza antibodies is 

currently not common practice, because an assay capable of 

screening for infection by diverse influenza subtypes has not 

been implemented.  

 

 

 

 

 

 
This selection of excerpt 6L from the Goodell et al. (2016) introduction 

indicated a gap (M2S1A) in literature. Sentence 22 utilized two keyword phrases, “is 

currently not common practice,” and “has not been implemented,” to signify the gap.  

Study Purpose  

Excerpt 7L 
 

  

 

23Therefore, the purpose of this study was to compare 

currently available IAV serum antibody assays. 

 

 

 

 

 

Signal word 
of gap: 

“is currently 
not common 
practice”  

Signal word 
of purpose: 
“the purpose 
of this study”  

Signal word 
of purpose: 
“was to 
compare” 
(verb to be + 
to + v1) 

Signal word 
of gap: 

 “has not 
been 
implemented
” 

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



Siriwimon Noksub  Results / 104 
 

The excerpt 7L of study purpose (M3S1) was clearly defined in Sentence 

23. The researcher used the keyword phrases “the purpose of this study” and “was to 

compare” to signify the provision of the study purpose.  

 

3) Pattern 3: M1S1-M2S1B 

In Pattern 3, the introduction of an article written by Buttner et al. (2014) 

was used as an example. Four move sequences (13.32%) were identified. The 

examples are shown as follows: 

(L = Laboratory animal introduction/17) 

Topic Generalization  

Excerpt 8L 
 1In addition to indirect disease transmission, for 

example, through the contact of persons or livestock trucks, 

shared equipment or the transmission due to the vicinity to 

another infected holding, one of the major transmission paths 

for highly contagious animal diseases is the direct contact 

with an infected animal. 2According to Fritzemeier et al. 

(2000), the majority (28%) of the secondary and follow-up 

outbreaks of classical swine fever in German domestic pig 

herds from 1993 to 1998 were caused by the trade with pigs. 
3Also, Ribbens et al. (2004) stated that the direct virus 

transmission had the largest contribution to the total between-

herd transmission before the first infected holding was 

detected. 4During the classical swine fever outbreak in the 

Netherlands from 1997 to 1998, 17% of the between-herd 

transmission was due to direct contact of infected pigs… 
   Therefore, the objective of this study was to use 

simulation modelling to compare… 
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This excerpt 8L from the text provides the topic generalization (M1S1). 

The generalization of the topic starts in Sentence 1, leading into the information 

presented in the previous studies in sentences 2, 3, and 4, which are used to clarify 

Sentence 1. In addition, Sentence 1, 2, and 3 contained a signal word of continuation: 

“In addition to”, “According to”, and “Also” to provide the additional data for each 

part to support a topic generalization, and Sentence 3 also contained a signal word of 

sequence: “before” to arrange the data in sequencing order.  

Adding to What is Known  

Excerpt 9L 
 

 19By applying percolation theory, the fragmentation 

of a network can be analyzed (Sahimi, 1994; Stauffer and 

Aharony, 1994; ben-Avraham and Havlin, 2000; Newman, 

2010; B€uttner et al., 2013a). 20It has been shown that 

networks with a right-skewed distribution of the centrality 

parameters are highly vulnerable to the targeted removal of 

holdings (Albert et al., 2000; Cohen et al., 2000, 2001; May 

and Lloyd, 2001; Kiss et al., 2006; Dube et al., 2009; Natale et 

al., 2009). 

 

 

 
This excerpt 9L shows how old information can be combined with new to 

add to what is known (M2S1B). This distinction is made by using two keyword 

phrases, “by applying percolation theory” and “has been shown that” in Sentences 19 

and 20.  

Moreover, every sentence provided the evidences and facts to support 

adding to what is known.  
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Indicating a Gap  

Excerpt 10L 
 

 21Thus, these kinds of networks can be decomposed 

into fragments by removing only a small amount of nodes. 
22In a network that is disjointed, that is, which has many 

unconnected components, disease transmission is less likely 

than in a totally connected network.  

 

 

 

 

 
The excerpt 10L from the Buttner et al. (2014) introduction indicated a gap 

(M2S1A) in literature. There were some keywords phrases, such as “only a small 

amount of nodes,” “disjointed”, “unconnected”, and “less likely than”, in sentences 21 

and 22, respectively, these sentences served to indicate the identified gap and the 

proposed resolution to that gap.  

Study Purpose  

Excerpt 11L 
 25Therefore, the objective of this study was to use 

simulation modelling to compare the application of distance-

based control measures to control measures based on network 

characteristics.  

 

 

 

 

This excerpt 11L from the text is used to present the purpose of the study 

(M3S1). In Sentence 25 keyword phrases “the objective of this study” and “was to 

use” were used to signify the identification of the purpose.   

Principle Outcome  

Excerpt 12L 
  

26Thus, the most appropriate control measure to reduce 

the epidemic size efficiently could be identified  
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Finally, the excerpt 12L from the Buttner et al. (2014) text, presented 

above, documents the principle outcome (M3S5). In Sentence 26, the researchers 

indicated which had been identified as a result of the completion of the study.  

 
4) Pattern 4: M1S1-M3S6 

Analysis of Pattern 6, an introduction from a study conducted by Cuong et 

al. (2015) was used as an example, resulted in the identification of a single move 

sequence (3.33%). The example is shown as follows: 

(L = Laboratory animal introduction/1) 

Topic Generalization  

Excerpt 13L 

 1Highly pathogenic avian influenza (HPAI) virus 

subtype A/ H5N1 (haemagglutinin 5 and neuraminidase 1) 

remains endemic in poultry populations in areas of Vietnam 

and other South–East Asian countries, in spite of large 

investment of resources on control since 2003, when the virus 

emerged in the region (Pfeiffer et al., 2013). 2In the Mekong 

Delta region of southern Vietnam, HPAI H5N1 outbreaks have 

continued to be reported in poultry although in much lower 

numbers compared with the initial period 2003– 2005. 3For 

example, during the 2-year period October 2012– September 

2014, 13 confirmed HPAI H5N1 outbreaks were reported from 

8 of 13 provinces of the Mekong Delta region (FAO, 2014). 
4In contrast to this low frequency of disease outbreaks, HPAI 

H5N1 viruses are consistently detected in poultry flocks in the 

Mekong Delta and other regions of Vietnam (Phan et al., 2013; 

Nguyen et al., 2014a). 5Ducks are very important as a reservoir 

species for HPAI H5N1 viruses, as infected ducks often remain 

asymptomatic (Kim et al., 2009; Cha et al., 2013). 6In the 

Mekong Delta of Vietnam, duck farming systems typically 

involve free-range rice grazing, a practice that has been 

associated with transmission of HPAI H5N1 infection (Minh et 

al., 2010; Henning et al., 2013)… 
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The excerpt 13L from the Cuong et al. (2015) introduction provides a topic 

generalization (M1S1). Sentence 1 started the segment with the primary topic of the 

study, supporting that information with content in Sentences 2, 3, 4, and 5 offering 

support from previous studies.  

Moreover, Sentence 2 served a contrast idea, then served an example of 

data in Sentence 3, and Sentence 4 provided a contrast idea again to support a topic 

generalization.  

Study Value  

Excerpt 14L 

 9In Vietnam and other countries such as China, 

Egypt and Indonesia, vaccination of poultry remains an 

important tool to control HPAI H5N1 infection (Swayne, 

2012). 10In Vietnam, authorities have been sponsoring 

vaccination campaigns aiming at controlling HPAI H5N1 

infection in poultry in areas considered to be at high risk, 

including the Mekong Delta provinces since September 2005 

(FAO, 2011). 11The most common HPAI H5N1 vaccines 

used in Vietnam are inacti vated preparations including 

clades 0 (‘Re-1’, manufactured by Zhaoqing Dahuanong, 

China, and ‘Vifluvac’, manufactured by Navetco, Vietnam), 

2.3.4 and 2.3.2.1 (‘Re-5’ and ‘Re-6’, respectively, both from 

Zhaoqing Dahuanong) matching the circulating viruses. 
12The recommended vaccination regime for young ducks to 

achieve full protection consists of one shot at 14 days of age 

followed by a booster shot 28 days after Cha et al. (2013). 
13Vaccines are provided free of charge by the government 

authorities to owners of chicken and duck farms with <2000 

birds. 14Vaccination is typically performed by commune 

animal health workers. In addition, the benefits of this study 

can exactly be provided…s 

 

 
The excerpt 14L from the Cuong et al. (2015) introduction documents the 

value of the study (M3S6). The first sentence started to provide an example by a signal 

word “such as”, then led to the worthiness of the study by the key phrases: “remains 
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and important tool”, “have been sponsoring”, “are provided free of charge”, and the 

benefits. 

In addition, this segment provide support for this study through the 

documentation of significance or vale in both direct and indirect method. In this part 

of segment, the study value, because it was stated indirectly, required the reader to 

read all of the segment in order to understand the worthiness of the study.  

 
 
 

4.3 What Methods of the Language Use in Terms of Sentence Types, 

Tenses, and Voices were found in the Introduction Sections of Cell 

Biology Research Articles? 
To answer the third question, 30 introduction sections of cell biology 

research articles were collected, it contained 623 sentences and 15,824 words. The 

researcher identified language use in terms of sentence types, tenses, and voices 

according to each sentence that was categorized from each research article 

introduction, and presented the frequencies of three type language uses: sentence 

types, tenses, and voices in this section.  

  
4.3.1 Frequencies of Language Use 

The results of language use investigation revealed that all sentence type 

was 628 occurrences, all tense was 1164 occurrences, and all voice was 1163 

occurrences. In addition, each specific type occurrence of sentence types, tenses, and 

voices are shown in Table 4.5. 
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Table 4.5 Frequencies of Language Use in the Introduction Sections of Cell Biology 

Research Articles 

Language Use f % 

Sentence type   

Simple  255 40.61 

Complex 237 37.74 

Compound-Complex 75 11.94 

Compound 61 9.71 

Total 628 100 

Tense   

Present Simple 804 69.06 

Past Simple 222 19.08 

Present Perfect 127 10.91 

Future Simple 7 0.61 

Past Perfect 4 0.34 

Total 1164 100 

Voice   

Active 806 69.31 

Passive 357 30.69 

Total 1163 100 

 

The language uses were found as follows: (1) sentence types: 255 

(40.61%) occurrences of simple sentence, 237 (37.74%) occurrences of complex 

sentence, 75 (11.94%) occurrences of compound-complex sentence, and 61 (9.71%) 

occurrences of compound sentence(2) tenses: 804 (69.06%) occurrences of present 

simple tense, 222 (19.08%) occurrences of past simple tense, 127 (10.91%) 

occurrences of present perfect tense, 7 (0.61%) occurrences of future simple tense, and 

4 (0.34%) occurrences of past perfect tense (3) voices: 806 (69.31%) occurrences of 

active voice and 357 (30.69%) occurrences of passive voice. 

 

 

4.4 What Methods of the Language Use in Terms of Sentence Types, 

Tenses, and Voices were found in the Introduction Sections of 

Laboratory Animal Research Articles? 

Answering to the fourth question: what methods of the language use in 

terms of sentence types, tense, and voices were found in the introduction sections of 
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laboratory animal research articles? 30 introduction sections of laboratory animal 

research articles were collected, it contained 711 sentences and 20,652 words. Each 

sentence is identified and presented the results in this section.  

 

4.4.1 Frequencies of Language Use 
The results of language use investigation revealed that all sentence type 

was 708 occurrences, all tense was 1257 occurrences, and all voice was 1251 

occurrences. In addition, each specific type occurrence of sentence types, tenses, and 

voices are shown in Table 4.6. 

Table 4.6 Frequencies of Language Use in the Introduction Sections of Laboratory 

Animal Research Articles 

Language Use f % 

Sentence type   

Simple  333 47.03 

Complex 327 46.18 

Compound 29 4.11 

Compound-Complex 19 2.68 

Total 708 100 

Tense   

Present Simple 793 63.09 

Past Simple 310 24.67 

Present Perfect 135 10.74 

Past Perfect 10 0.79 

Future Simple 9 0.71 

Total 1257 100 

Voice   

Active 820 65.54 

Passive 431 34.46 

Total 1251 100 

      The language uses were found as follows: (1) sentence types: 333 (47.03%) 

occurrences of simple sentence, 327 (46.18%) occurrences of complex sentence, 29 

(4.11%) occurrences of compound sentence, and 19 (2.68%) occurrences of 

compound-complex Sentence(2) tenses: 793 (63.09%) occurrences of present simple 

tense, 310 (24.67%) occurrences of past simple tense, 135 (10.74%) occurrences of 

present perfect tense, 10 (0.79%) occurrences of past perfect tense, and 9 (0.71%) 
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occurrences of future simple tense (3) voices: 820 (65.54%) occurrences of active 

voice and 431 (34.46%) occurrences of passive voice. 

 

 

4.5 What were the Similarities and Differences of the Frequencies and 

Sequences of Move between the Introduction Sections of Cell Biology 

and Laboratory Animal Research Articles? 

To answer the fifth question: what were the similarities and differences of 

the frequencies and sequences of moves between the Introduction sections of cell 

biology and laboratory animal research articles? After identifying the frequencies and 

sequences of moves in two fields of 60 research article introductions, comprising 1334 

sentences and 36,476 words, a researcher organized in two comparisons: move 

frequencies and move sequences, and they are presented in this section. 

 
4.5.1 Comparison of Move Frequencies 

The findings of move frequencies in the introduction sections of cell 

biology and laboratory animal research articles are shown to see the similarities and 

differences in Table 4.7 
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Table 4.7 Comparison of Move Frequencies between the Introductions Sections of 

Cell Biology and Laboratory Animal Research Articles. 

 

4.5.2 Comparison of Move Sequences 

The results of move sequences in the introduction sections of cell biology 

and laboratory animal research articles are compared to see the similarities and 

differences in Table 4.8. 

 

 

 

 

 

 

 

Moves-Sub Moves 

 

The Introduction 

Sections of Cell 

Biology 

Research Articles 

The Introduction 

Sections of Laboratory 

Animal Research 

Articles 

 

 f % f % 

Move 1: Establishing a territory  

M1S1: Topic generalization  

 

358 

 

57.88 

 

362 

 

53.94 

Move 2: Establishing a niche 

M2S1A: Indicating a gap 

 

60 

 

9.55 

 

61 

 

9.09 

M2S1B: Adding to what is known  0 0 19 2.79 

M2S2: Positive justification  59 9.39 84 12.59 

Move 3: Presenting the present  

M3S1: Study purpose 

 

55 

 

8.51 

 

50 

 

7.45 

M3S2: Research question or  

hypothesis 

17 2.22 7 1.04 

M3S3: Definition 0 0 0 0 

M3S4: Method 23 3.67 7 1.04 

M3S5: Principal outcome 48 7.51 11 1.63 

M3S6: Study value 8 1.27 39 5.81 

M3S7: Outline 0 0 31 4.62 
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Table 4.8 Comparison of Move Sequences between the Introduction Sections of Cell 

Biology and Laboratory Animal Research Articles. 
Cell Biology f     % Laboratory Animal f % 

Pattern 1: M1S1-M2S1A 18 56.66 Pattern 1: M1S1-M2S1A 9 29.97 

M1S1-M2S1A-M2S1B-M3S4-M3S6-M3S5 1 3.33 M1S1-M2S1A-M2S1B-M3S1-M3S6 1 3.33 

M1S1-M2S1A-M2S2-M2S1A-M3S1-M3S4-M3S5 1 3.33 M1S1-M2S1A-M2S2-M2S1B-M3S4-M3S5 1 3.33 

M1S1-M2S1A-M2S2-M3S1-M3S5 1 3.33 M1S1-M2S1A-M2S2-M3S1 2 6.66 

M1S1-M2S1A-M2S2-M3S5 1 3.33 M1S1-M2S1A-M2S2-M3S1-M3S4-M3S6 1 3.33 

M1S1-M2S1A-M2S2-M2S1A-M3S1-M3S5 1 3.33 M1S1-M2S1A-M3S1 2 6.66 

M1S1-M2S1A-M3S1 1 3.33 M1S1-M2S1A-M3S1-M3S2 1 3.33 

M1S1-M2S1A-M3S1-M3S2-M3S6-M3S5 1 3.33 M1S1-M2S1A-M3S6 1 3.33 

M1S1-M2S1A-M3S1-M3S4 1 3.33    

M1S1-M2S1A-M3S1-M3S5 4 13.32    

M1S1-M2S1A-M3S1-M3S4-M3S5 1 3.33    

M1S1-M2S1A-M3S1-M3S5-M3S6 2 6.71    

M1S1-M2S1A-M3S2-M3S1 1 3.33    

M1S1-M2S1A-M3S2-M3S1-M3S4 1 3.33    

Pattern 2: M1S1-M2S2 8 26.69 Pattern 2: M1S1-M2S2 16 53.38 

M1S1-M2S2-M2S1A-M2S1B-M3S1-M3S4-M3S5 1 3.33 M1S1-M2S2 5 16.75 

M1S1-M2S2-M2S1A-M3S1 3 10.04 M1S1-M2S2-M2S1A-M2S2-M3S1-M3S5 1 3.33 

M1S1-M2S2-M2S1A-M3S1-M3S5 1 3.33 M1S1-M2S2-M2S1A-M3S1-M3S2-M3S1 1 3.33 

M1S1-M2S2-M3S1  1 3.33 M1S1-M2S2-M2S1A-M3S1  2 6.66 

M1S1-M2S2-M3S1-M3S5-M3S6 1 3.33 M1S1-M2S2-M2S1A-M3S1-M3S4 1 3.33 

M1S1-M2S2-M3S4-M3S1 1 3.33 M1S1-M2S2-M2S1A-M3S5-M3S6 

M1S1-M2S2-M2S1B-M3S1-M3S5 

M1S1-M2S2-M3S1-M3S2-M3S5-M3S6 

M1S1-M2S2-M3S3-M3S2-M3S6 

M1S1-M2S2-M3S4 

M1S1-M2S2-M3S7 

1 

1 

1 

1 

1 

1 

3.33 

3.33 

3.33 

3.33 

3.33 

3.33 

Pattern 3: M1S1-M3S1   2 6.66 Pattern 3: M1S1-M2S1B 4 13.32 

M1S1-M3S1 1 3.33 M1S1-M2S1B-M2S2-M3S7-M3S2-M3S6 1 3.33 

M1S1-M3S1-M2S1A-M3S5-M3S7 1 3.33 M1S1-M2S1B-M3S1-M3S5 1 3.33 

   M1S1-M2S1B-M3S7-M3S1-M3S6 1 3.33 

   M1S1-M2S1B-M3S7-M3S5 1 3.33 

Pattern 4: M1S1-M3S2  1 3.33 Pattern 4: M1S1-M3S6 1 3.33 

M1S1-M3S2-M3S5 1 3.33 M1S1-M3S6 1 3.33 

Pattern 5: M1S1-M3S4 2 6.66    

M1S1-M3S4-M3S5-M3S1 1 3.33    

M1S1-M3S4-M3S2-M3S6 1 3.33    

Total 30 100 Total 30 100 

 

 

 

4.6 What were the Similarities and Differences of the Language Use 

in Terms of Sentence Types, Tenses, and Voices between the 

Introduction Sections of Cell Biology and Laboratory Animal 

Research Articles?  
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To answer the sixth question: what were the similarities and differences of 

the frequencies and sequences of moves between the introduction sections of cell 

biology and laboratory animal research articles? After identifying the frequencies and 

sequences of moves in two fields of 60 introduction sections of research articles, 

comprising 1334 sentences and 36,476 words, a researcher organized in two 

comparisons: move frequencies and move sequences, and they are presented in this 

section. 

 

4.6.1 Comparison of Language Use 

The results of language use in the introduction sections of cell biology and 

laboratory animal research articles are presented to see the similarities and differences 

in Table 4.9. 

Table 4.9 Comparison of Language Use between the Introduction Section of Cell 

Biology and Laboratory Animal Research Articles 

Language Use Cell-Biology Laboratory Animal 

 f % f % 

Sentence type     

Simple  255 40.61 333 47.03 

Complex 237 37.74 327 46.18 

Complex-Complex 75 11.94 29 4.11 

Compound 61 9.71 19 2.68 

Total 628 100 708 100 

Tense     

Present Simple 804 69.06 793 63.09 

Past Simple 222 19.08 310 24.67 

Present Perfect 127 10.91 135 10.74 

Future Simple 7 0.61 10 0.79 

Past Perfect 4 0.34 9 0.71 

Total 1164 100 1257 100 

Voice     

Active 806 69.31 820 65.54 

Passive 357 30.69 431 34.46 

Total 1163 100 1251 100 
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According to the comparison of language use between the introduction 

sections of cell biology and laboratory animal research articles, there were three issues 

of language use were compared between two fields as follows: (1) sentence types: 255 

(40.61%) occurrences in cell biology, but 333 (47.03%) occurrences in laboratory 

animal of simple sentence, 61 (9.71%) occurrences in cell biology, but 29 (4.11%) 

occurrences in laboratory animal of compound sentence, 237 (37.74%) occurrences in 

cell biology, but 327 (46.18%) occurrences in laboratory animal of complex sentence, 

and 75 (11.94%) occurrences in cell biology, but 19 (2.68%) occurrences in laboratory 

animal of compound-complex sentence (2) tenses: 804 (69.06%) occurrences in cell 

biology, but 793 (63.09%) occurrences in laboratory animal of present simple tense, 

127 (10.91%) occurrences in cell biology, but 135 (10.74%) occurrences in laboratory 

animal of present perfect tense, 222 (19.08%) occurrences in cell biology, but 310 

(24.67%) occurrences in laboratory animal of past simple tense, 7 (0.61%) occurrences 

in cell biology, but 9 (0.71%) occurrences in laboratory animal of future simple tense, 

and 4 (0.34%) occurrences in cell biology, but 10 (0.79%) occurrences in laboratory 

animal of past perfect tense (3) voices: 357 (30.69%) occurrences in cell biology, but 

431 (34.46%) occurrences in laboratory animal of passive voice, and 806 (69.31%) 

occurrences in cell biology, but 820 (65.54%) occurrences in laboratory animal of 

active voice. The examples of language use investigation in the introduction sections 

of cell biology and laboratory animal research articles as follows. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



Fac. of Grad. Studies, Mahidol Univ.  M.A. (Applied Linguistics) / 117 
 

 

The Introduction Sections of Cell Biology Research Articles 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“To date, the pathophysiology of IC is largely unknown, although deficient barrier 

function of the urothelium, aberrant microvasculature, and neurogenic 

inflammation in the bladder have been suggested.” (Cell biology introduction/18) 

The above sentence is a complex sentence. The components of this sentence 

have been clarified through diagram, below. 

 

 

 

 

 

 

 

 

 

1An Independent Clause (Subject + Verb) 

“1To date, the pathophysiology of IC is largely unknown, 2although 
deficient barrier function of the urothelium, aberrant microvasculature, 

and neurogenic inflammation in the bladder have been suggested.” 

 

A Present Simple Tense (is) 

2A Dependent Clause  

(A Subordinating Conjunction “although” + Subject + Verb) 

A Passive Voice (Verb to be + Verb3 “is unknown”) 

A Present Perfect Tense (have been suggested) 

A Passive Voice (Verb to be + Verb3 “been suggested”) 
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Cell proliferation and cell differentiation are processes sequentially organized in 
tissue formation, and they have different roles. (Cell biology introduction/26) 

The sentence is a compound-complex sentence. The components of this 

sentence have been diagrammed as follows.  

 

 

 

 

 

“1Cell proliferation and cell differentiation are processes that were 
sequentially organized in tissue formation, 2and they have different 
roles.” 

1A Complex Sentence 

An Independent Clause  

(Subject + Verb “are”) 

A dependent Clause 

(Subordinating Conjunction “that”) 

A Present Simple Tense (are) A Past Simple Tense (were) 

An Active Voice (are)

A Passive Voice  

(Verb to be + Verb3 “were organized”) 

2An Independent Clause  

(A Coordinating Conjunction “and” for a Part of a Compound Sentence) 

A Present Simple Tense (have) 

An Active Voice (have) 
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The Introduction Sections of Laboratory Animal Research Articles 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This assay was then used to measure the prevalence of CsRV1 RNA and 

geographic range of CsRV1 in the north-eastern United States, at sites from 

Maryland to Massachusetts. (Laboratory animal introduction/22) 

The sentence is a simple sentence. It has been diagram as follows.  

 

This assay was then used to measure the prevalence of CsRV1 RNA and 
geographic range of CsRV1 in the north-eastern United States, at sites from 

Maryland to Massachusetts. 

An Independent Clause (Subject + Verb)

A Past Simple Tense (were) 

A Passive Voice (Verb to be + Verb3 “was used”) 
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Breuer et al. (2008) identified opportunities to harmonize disease control, such as 

shared vaccination and movement restriction areas, but the veterinary need and 

economic prospects for such a cross-border collaboration have never been 

investigated quantitatively. (Laboratory animal introduction/16) 

The sentence is a compound sentence. It has been diagrammed as follows.  

 

1Breuer et al. (2008) identified opportunities to harmonize disease control, such 
as shared vaccination and movement restriction areas, 2but the veterinary need 
and economic prospects for such a cross-border collaboration have never been 

investigated quantitatively. 

1An Independent Clause (Subject + Verb)

A Past Simple Tense (identified)

An Active Voice (identified) 

2An Independent Clause 

(A Coordinating Conjunction “but” + Subject + Verb) 

A Present Perfect Tense 

(have never been investigated) 

A Passive Voice (Verb to be + Verb3 “been investigated”) 
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Chapter Summary 

In conclusion, this section revealed six issues of finding including the 

examples of move frequencies, sequences, and language uses in terms of sentence 

types, tenses, and voices: move frequencies and sequences in the introduction sections 

of cell biology research articles, move frequencies and sequences in the introduction 

sections of laboratory animal research articles, language use in terms of sentence 

types, tenses, and voices in the introduction sections of cell biology research articles, 

language use in terms of sentence types, tenses, and voices in the introduction sections 

of laboratory animal research articles, similarities and differences of move frequencies 

and sequences between the introduction sections of cell biology and laboratory animal 

research articles, and similarities and differences of language use in terms of sentence 

types, tenses, and voices between the introduction sections of cell biology and 

laboratory animal research articles. 
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CHAPTER V 

DISCUSSION 

 

 

This study covered 30 introduction sections each of cell biology research 

articles and of laboratory animal research articles. CARs model (Swales, 2004) was 

used as a framework to investigate the occurrence of moves. The results were 

presented by frequency and percentage. In this section, the most critical aspects of the 

findings and some of implication are discussed as follows (Figure 5.1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1 Sequences of Discussions 

 

 

 

5.1 Discussion of Finding One 

5.2 Discussion of Finding Two 

5.3 Discussion of Finding Three 

5.4 Discussion of Finding Four 

5.5 Discussion of Finding Five 

5.6 Discussion of Finding Six 

5.7 Implications 
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5.1 Discussion of Finding One: Move Frequencies and Sequences in 

the Introduction Sections of Cell Biology Research articles 

Two issues of move frequencies and sequences were found in 30 

introduction sections of cell biology research articles.  

 

5.1.1 Move Frequencies 

Moves are usually classified into conventional and optional types. The 

conventional moves hold approximately 60% of the steps, while the optional moves 

hold the rest of the occurrences. This section of the paper focuses on the optional 

(ephemeral) moves.  

  

Optional (ephemeral) Moves 

The analysis of the primary moves revealed that some of the steps 

occurred as optional moves. In fact, there is the following allocation of the 

percentages: 57.88% of topic generalization (M1S1), 9.55% of indicating a gap 

(M2S1A), 9.39% positive justification (M2S2), 8.51% of study purpose (M3S1), 

7.51% of principal outcome (M3S5), 3.67% of method (M3S4), 2.22% of research 

question or hypothesis (M3S2) and 1.27% of study value (M3S6).  

These results should be as treated as optional or ephemeral moves and 

confirm that the moves were in substitution of the conventional steps because the 

occurrences were less than 60% of a corpus (Kanoksilapatham, 2010). Subsequent 

analysis of the moves under the CARs model frequencies (Swales, 2004) showed that 

the outcomes of the move occurrences are related to the reasoning of such scholars as 

Swales (1981, 1990, 2004), Samraj (2002, 2005), and Kanoksilapatham (2005, 2007, 

2010, 2012).  

The three primary moves are identification of a territory, defining of a 

niche, and presentation of current work. Similarly, in several recent studies (e.g., Loi, 

2010; del Saz-Rubio, 2011; Kanoksilapatham, 2012), scholars ascertained the same 

three moves, while their steps held less than 60%. Comparison of the research with the 

sample in previous studies showed that the type of the move would not affect the 

composition of moves and steps (Kanoksilapatham, 2005). According to the aim of 
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this article, the occurrences of the move in the introduction sections of cell biology 

analysis might be optional. This implies that the following moves should be covered: 

topic generalization (M1S1), indicating a gap (M2S1A), positive justification (M2S2), 

study purpose (M3S1), principal outcomes (M3S5), method (M3S4), research question 

or hypothesis (M3S2), and study value (M3S6).   

 

5.1.2 Move Sequences  

This section addresses the patterns of move sequences in reference to the 

highest frequency of the move sequences. 

 

Patterns of Move Sequences and the Highest Frequency of Move 

Sequences 

A move sequences is a collection of features with some common patterns. 

The analysis starts from the topic generalization and up to the methodology, and 

discovers that the entire collection of introduction sections is 83.35% and gives rise to 

the move pattern order of the CARs model (M1M2M3).   

According to del Saz-Rubio (2007), there is a strict connection between 

the introduction sections and the CARs model. Consequently, the highest frequency of 

the move sequence is attributed to the topic generalization and other elements. Hence, 

the list is M1S1-M2S1A-M3S1-M3S5. The same approach was confirmed by 

Jogthong (2001), del Saz-Rubio (2007), and Wongsathian (2013). 

In the meantime, the analysis supports the fact that the introduction 

sections of cell biology research articles contain at least five patterns of the move 

sequence and that the highest frequency of sequence is aligned to the CARs model.  

 

 

5.2 Discussion of Finding Two: Move Frequencies and Sequences in 

Introduction Sections of Laboratory Animal Research articles 

This section shows two issues of move frequencies and sequences which 

were found in 30 introduction sections of laboratory animal research articles. 
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      5.2.1 Move Frequencies 

The position of moves may be divided into two primary groups as 

conventional and optional. With that, the conventional moves take more than 60% of 

the move occurrences, while the optional moves take up the remainder. This section 

focuses on the optional (ephemeral) moves.  

Optional (ephemeral) Moves 

The analysis of the optional (ephemeral) moves resulted in the following 

allocation of the introduction sections of laboratory animal research articles: 53.94% 

of topic generalization (M1S1), 12.59% of positive justification (M2S2), 9.09% of 

indicating a gap (M2S1A), 7.45% of study purpose (M3S1), 5.81% of study value 

(M3S6), 4.62% of outline (M3S7), 2.79% of adding to what is known (M2S1B), 

1.63% of principle outcome (M3S5), 1.04% of research question or hypothesis 

(M3S2) and 1.04% of method (M3S4). 

Kanoksilapatham (2010) states that the optional (ephemeral) moves is less 

than 60% of occurrence. In turn, the analysis of the move was made with regard to the 

frequencies of the CARs model (Swales, 2004). In this respect, the findings of move 

occurrences are consistent with the results of the studies prepared by Swales (1981, 

1990, 2004), Samraj (2002, 2005), and Kanoksilapatham (2005, 2007, 2010, 2012). 

The examination of the primary three moves was conducted in relation to the 

framework of the study prepared by Kanoksilapatham (2005, 2012) and Lim (2012).  

According to them, there are three primary moves and some of the steps 

hold less than 60%. It should be noted that a closer look at the conventional nature of 

the moves shows that any work may be prepared with a distinct purpose based on the 

field of study.  

 

5.2.2 Move Sequences 

This section addresses the background of the move sequences and the 

appropriate highest frequency of move sequence.  

Patterns of Move Sequences and the Highest Frequency of Move 

Sequences 

To consider the patterns of move sequences, the analysis begins with the 

topic generalization in every element and subsequent analysis of these steps, viz., 
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indicating a gap (M2S1A), positive justification (M2S2), adding to what is known 

(M3S1B), method (M3S4), and study value (M3S6).  

Approximately 79.92% of the introduction sections comply, strictly, with 

regard to CARs model (M1M2M3), a conclusion that is relevant to the outcomes 

of the studies prepared by del Saz-Rubio (2007), Carbonell-Olivares, Gil-Salom & 

Soler-Monreal (2009), and Soler-Monreal (2011). The highest frequency of move 

sequence is traced in topic generalization and positive justification which are 

presented for five times out of 30 move sequences. According to Soler-Monreal 

(2011), the move 1 (Establishing the territory) and move 3 (Occupying the niche) were 

mandatory, while move 2 (Establishing the niche) was optional. However, major 

finding of this study were close in essence to the move sequences of Jogthong (2001), 

Kanoksilapatham (2007), Soler-Monreal (2011), and Wongsathian (2013).  

To sum up, four patterns of move sequence were discovered in 

introduction sections of laboratory animal research articles. On the average, the 

highest frequency of move sequence did not follow CARs model, but it was just a 

minor exception while other sequences complied with the CARs model.  

 

 

5.3 Discussion of Finding Three: Language Use in Terms of Sentence 

Types, Tenses, and Voices in the Introduction Sections of Cell Biology 

Research articles  

This section shows the discussion of the language use in terms of sentence 

types, tenses, and voices in 30 introduction sections of cell biology research articles. 

 

5.3.1 Frequencies of Sentence Types 

Research suggests presence of four primary sentence types, viz., simple 

sentence, compound sentence, complex sentence, and compound-complex sentence 

found in the introduction sections of cell biology research articles. 

This section discusses two aspects of sentence types.  First, a cell biology 

contained a simple and complex sentence which was introduced by Safnil (2013) and 

Boonmanee (2016), and could show that a simple sentence was easy for the readers to 
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comprehend (Safnil, 2013). In contrast, the scientific data might be too complex, so 

that any appropriate complicated work should be made in order to present relevant 

findings to this work. According to these reasons, a complex and an opposing simple 

sentence were selected to be the major structures of writing. Hence, it is clear that the 

language comprehension depends on the allocation of the distributional frequencies. 

This approach determines accessibility of the association between the sentence 

structure and lexical objects. These associations are supported by Bates et al., (2003), 

who noted the structural frequency performs and explanatory role in the explanation of 

the psycholinguistics phenomena. Hence, the comprehension of the information 

should be considered before its selection of the structure of the sentence.  

In conclusion, all four sentence types were discovered in the introduction 

sections of cell biology research articles which the researchers might use depending on 

their information or knowledge of the scientific field.  

 

5.3.2 Frequencies of Tenses 

 Four tenses were found in the introduction sections of cell biology 

research articles, viz., a present simple tense, a present perfect tense, a past simple 

tense, a future simple tense, and a past perfect tense.  This section addresses the role 

and place of the use of the specific sentence in the argumentation of the subject-matter 

of the paper. 

Three issues of a present tense, a past tense, and a future tense in the 

introduction sections of cell biology research articles are discussed. First, the present 

tense contained a present perfect tense which was found most often in the introduction 

sections. This may be because the author expected the research to be always fresh, 

updated or true, unlike past simple tense which was used with less frequency tell about 

previous studies. Both, and these findings were related to Swales and Feak (2012). 

Second, a past tense contained a past simple tense which occurred more often than a 

past perfect tense. These findings related to Swales and Feak (2012) and 

Soranastaporn (2013), suggesting that the past simple tense was used for earlier 

research efforts, and therefore, used by the authors. Last, the future tense contained a 

future simple tense which was very rarely found (Swales and Feak, 2004). This 

suggested that the future simple sentence was used to conclude the study, and 
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therefore, would have occurred in the conclusion section instead of the introduction 

section. The use of the future simple tense shows the author’s uncertainty about the use 

of the arguments to drive the conclusions to the current discussion. This fact explains 

the reason for avoiding the use of the future simple tense.  

To sum up, a present tense, a past tense, and a future tense might be used 

depending on the author’s purpose to present his or her work.  

 

5.3.3 Frequencies of Voices 

Two voices, i.e., an active voice and a passive voice in the introduction 

sections of the cell biology research articles were discussed in this section.  

An active voice would be used most often by the authors to emphasize on 

the human actions. In contrast, a passive voice could be used to present of any process 

and describe any method in these research articles (Swales & Feak, 2012; Boonmanee, 

2016). The voice of the sentence affects the readers’ interpretation of the information 

and the arguments in the sentence. The active voice shows awareness of the person of 

the subject-matter of the sentence, while passive voice reduces the chances of the 

reader for understanding of the subject.  

To conclude, the active voice was used more highly than the passive voice 

about 30% which could be said that in this field of introduction sections focused on 

humans influenced on the action.  

 

 

5.4 Discussion of Finding Four: Language Use in Terms of Sentence 

Types, Tenses, and Voices in the Introduction Sections of Laboratory 

Animal Research articles 

This section discusses the language used in terms of sentence types, tenses, 

and voices in 30 introduction sections of laboratory animal research articles. 

 
5.4.1 Frequencies of Sentence Types 

Four sentence types, viz., simple sentence, compound sentence, complex 

sentence, and compound-complex sentence were analyzed. 
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This section discusses about two aspects of sentence types. According to 

Safnil (2013), the sentence had the laboratory animal article as a simple structure and 

as complex sentence as its two primary elements.   The simplicity of the sentence 

might affect the understanding of the subject-matter of the research. Therefore, a 

complex sentence was used to present the knowledge of science which might be 

typically sophisticated. Thus, a complex sentence and a simple sentence were used to 

present sophisticated and simple matter, respectively. The other types of the sentence 

were compound and compound-complex sentences. They were rarely used, probably 

because the authors found it difficult to join too complex sentences or too long to 

make the readers understand. Therefore, both compound and compound-complex 

sentences were not used much. 

In summary, all four sentence types were discovered in 30 introduction 

sections of laboratory animal research articles depending up on the researchers’ 

reasons and information or knowledge of science.  

 

5.4.2 Frequencies of Tenses 

Four tenses were found in the introduction sections of laboratory animal 

research articles, viz., a present simple tense, a present perfect tense, a past simple 

tense, a future simple tense, and a past perfect tense. This section concerns the use of a 

specific tense for the presentation of the arguments about subject in the articles.  

Three issues of a present tense, a past tense, and a future tense in the 

introduction sections of cell biology research articles are discussed. First, the present 

tense contained a present perfect tense which was found most often in the introduction 

sections. This may be because the author expected the research to be always fresh, 

updated or true, unlike past simple tense which was used with less frequency tell about 

previous studies. Both, and these findings were related to Swales and Feak (2012). 

Second, a past tense contained a past simple tense which occurred more often than a 

past perfect tense. These findings related to Swales and Feak (2012) and 

Soranastaporn (2013), suggesting that the past simple tense was used for earlier 

research efforts, and therefore, used by the authors. Last, the future tense contained a 

future simple tense which was very rarely found (Swales and Feak, 2004). This 

suggested that the future simple sentence was used to conclude the study, and 
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therefore, would have occurred in the conclusion section instead of the introduction 

section. The use of the future simple tense shows the author’s uncertainty about the use 

of the arguments to drive the conclusions to the current discussion. This fact explains 

the reason for avoiding the use of the future simple tense.   

Concisely, a present tense, a past tense, and a future tense might be used 

based on a different purpose of an author to present their work.  

 

5.4.3 Frequencies of Voices 

Two voices, i.e., an active voice and a passive voice in the introduction 

sections of the cell biology research articles were discussed in this section.  

An active voice would be used most often by the authors to emphasize on 

the human actions. In contrast, a passive voice could be used to present of any process 

and describe any method in these research articles (Swales & Feak, 2012; Boonmanee, 

2016). The voice of the sentence affects the readers’ interpretation of the information 

and the arguments in the sentence. The active voice shows awareness of the person of 

the subject-matter of the sentence, while passive voice reduces the chances of the 

reader for understanding of the subject.  

To conclude, the active voice was used more highly than the passive voice 

about 30% which could be said that in this field of introduction sections focused on 

humans influenced on the action.  

 

 

5.5 Discussion of Finding Five: Similarities and Differences of Move 

Frequencies and Sequences between the Introduction Sections of Cell 

Biology and Laboratory Animal Research articles  

Two comparisons of move frequencies and sequences between the 

introduction sections of cell biology and of laboratory animal research articles are 

considered in this section.  
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5.5.1 The Comparison of Move Frequencies between the Introduction 

Sections of Cell Biology and Laboratory Animal Research articles 

There were eight move-steps in cell biology that require investigation: 

topic generalization (M1S1), indicating a gap (M2S1A), positive justification (M2S2), 

study purpose (M3S1), principal outcome (M3S5), method (M3S4), research question 

or hypothesis (M3S2), and study value (M3S6). Apart from these elements of the 

discussion, there were 11 move-steps in laboratory animal: topic generalization 

(M1S1), positive justification (M2S2), indicating a gap (M2S1A), study purpose 

(M3S1), study value (M3S6), outline (M3S7), adding to what is known (M2S1B), 

principle outcome (M3S5), research question or hypothesis (M3S2), and method 

(M3S4) as follows.  

This section analyses seven sections. First, topic generalization (M1S1) 

was found in both cell biology and laboratory animal in a higher frequency than other 

move-steps, although laboratory animal had fewer occurrences than in cell biology. 

Second, cell biology found indicating a gap (M2S1A) occurred more often than 

positive justification (M2S2) which was the opposite of the case in laboratory animal. 

It might be the reason that the authors in the field of cell biology want to focus on gaps 

of previous studies, so it reduced the positive justification to support the current 

works. Laboratory animal researchers did not focus on gaps of previous studies but 

they might have had new reasons to conduct a new work which they used to support 

their works with a lot of positive justification. Third, principle outcome (M3S5) 

occurred more often in cell biology, but not in laboratory animal. This may be because 

the researchers of cell biology might want to work on the gaps of the previous studies 

which an indicating a gap (M2S1A) was also found more highly in the cell biology. 

Laboratory animal had less occurrence of principal outcome (M3S5) because the study 

mostly focused on new sights of research. In this respect, new sights might not be 

presented in a part of introduction. Fourth, method (M3S4) could be more highly 

found in cell biology than in laboratory animal because laboratory animal intended not 

to repeat methodologies of study because the researchers of laboratory animal might 

only write the research method in the research methodology section of a research 

article. Fifth, cell biology contained more research question or hypothesis (M3S2) than 

in laboratory animal because cell biology conducted a research based on gaps in a 
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previous research which led to developing hypotheses based on the limited evidence of 

a previous research. Sixth, study value (M3S6) was more highly found in laboratory 

animal than in cell biology which might explain that laboratory animal did not weigh 

on indicating a gap, but new sights of research. Thus, stating about study value was 

important to support their works which was in contrast with cell biology focused on 

indicating a gap of a previous study that was quite valuable itself. Last, there were an 

outline (M3S7), and an addition to what is known (M2S1B) in laboratory animal, but 

not in cell biology. Laboratory animal might have a distinctive outline from a normal 

research outline, and so, was stated in an introduction section. The issue of adding to 

what is known was contained in laboratory animal because the new sights of study 

were the main point, and so, what was already known was used to support the works.  

In short, seven main issues were discussed through the analysis:  

 a topic generalization was not much different between each field of the 

cell biology and laboratory animal.  

 an indicating a gap and a positive justification were different between 

the cell biology and laboratory animal which the cell biology continued to study on a 

gap of a previous study, but not for the laboratory animal. Therefore, the laboratory 

animal presented a positive justification more highly to support the new insight of the 

study. 

 a principle outcome was more highly found in the cell biology based on 

a gap of a previous research, but not for the laboratory animal. 

 a research question or hypothesis were much higher in cell biology 

because of a gap used from a previous study which was different from the laboratory 

animal.  

 a study value was more highly found in the laboratory animal in order 

to support a new work. 

 an outline was only mentioned in the laboratory animal which might be 

a different outline from a usual one. 

 an adding to what is known  was found in the laboratory animal to 

support a new work.  
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5.5.2 The Comparison of Move Sequences between the Introduction 

Sections of Cell biology and Laboratory Animal Research articles 

There were five patterns of move sequence in cell biology and four 

patterns of move sequence in laboratory animal which are discussed in this section. 

Two issues of move pattern are discussed. First, the pattern of an 

establishing a territory (M1) and an establishing a niche (M2) [M1M2] was the main 

pattern of both cell biology and laboratory animal which classified into two patterns 

for cell biology and three patterns for laboratory animal. The two patterns of cell 

biology and laboratory animal were to start with a topic generalization (M1S1) and to 

be followed by indicating a gap (M2S1A) and a positive justification (M2S2) which 

related to the move frequencies of each field, then the other move of a presenting the 

present work (M3) always came later. Another pattern of laboratory animal was 

different from cell biology because it was followed by an adding to what is known 

(M2S1B) which was not found in cell biology, but a presenting the present work (M3) 

still came after.  Therefore, the move sequences in each pattern of cell biology 

(83.35%) and move sequences of laboratory animal (09.01%) were closely to CARs 

model (M1M2M3). Last, the pattern of an establishing a territory and a presenting 

the present work (M1M3) was the main pattern of both cell biology and laboratory 

animal which it was classified into three patterns for cell biology and one pattern for 

laboratory animal. The cell biology was to start with a topic generalization (M1S1) 

and to be followed by a study purpose (M3S1), a research question or hypothesis 

(M3S2), and a method (M3S4), but it was found that in laboratory animal started with 

a topic generalization (M1S1) and was followed by a study value (M3S6) which 

related to the move frequencies of each field, and the other move of an establishing a 

niche (M2) always came after. According to these patterns, it was clear that each move 

sequences did not stay in a sequence of CARs model (M1M2M3), but in a 

different position. Therefore, the move sequences in each pattern of cell biology 

(16.65%) and move sequences of laboratory animal (9.99%) were unlinked to a 

sequence of CARs model (M1M2M3), but it presented the same purposes with 

CARs model.  

To sum up, three main patterns of cell biology and laboratory animal 

followed the sequence of CARs model (M1M2M3), and other six patterns of cell 
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biology and laboratory animal were different from a sequence of CARs model 

(M1M2M3), but had the same purposes.  

 

 

5.6 Discussion of Finding Six: Similarities and Differences of 

Language Uses in Terms of Sentence Types, Tenses, and Voices 

between the Introduction Sections of Cell Biology and Laboratory 

Animal Research articles  

Two comparisons of the language use in terms of sentence types, tenses, 

and voices between the introduction sections of cell biology and laboratory animal 

research articles are discussed as follows. 

 

5.6.1 The Comparison of Sentence Types in the Introduction Sections 

of Cell biology and Laboratory Animal Research articles  

Four sentence types, viz., a simple sentence, a compound sentence, a 

complex sentence, and a compound-complex sentence found in both cell biology and 

laboratory animal are discussed in this section.  

Two issues of sentence types are discussed in this section. First, a simple 

and complex sentence were mainly used in both cell biology and laboratory animal 

which suggested that the readers would be able to comprehend without difficulty about 

the information written by simple sentence. It is reasonable to assume that the complex 

sentence was written to present scientific knowledge and included information too 

complicated to write in simple sentence. Therefore, the authors chose to use these two 

sentence types in both field to present their work. Second, compound and compound-

complex sentences were rarely used in cell biology and laboratory animal because a 

compound sentence might not be the intention of the authors to join only two 

sentences in their scientific work, and not their intention to join complicated 

information by using a compound-complex sentence. Therefore, compound and 

compound-complex sentence were used, but rarely.  

In short, simple and complex sentences were common principal sentence 

types in cell biology and laboratory animal in order to provide an easy meaning and to 
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communicate complex meaning, unlike the compound and compound-complex 

sentences rarely used.  

 

5.6.2 The Comparison of Tenses in the Introduction Sections of Cell 

Biology and Laboratory Animal Research articles  

Four types of tenses are discussed in this section: a present simple tense, a 

present perfect tense, a past simple tense, a future simple tense, and a past perfect 

tense.  

This section discusses three issues of a present tense, a past tense, and a 

future tense. First, a present tense in terms of a present perfect tense and especially a 

present simple tense were mainly used in cell biology and laboratory animal which 

might be the reason to make their study usable, fresh, updated, or new all the time. 

Moreover, they might present the truth or acceptable things, so it was better to choose 

a present simple tense. Second, a past tense in terms of a past perfect tense and 

especially a past simple tense was highly used in cell biology and laboratory animal 

which the reason might relate to a previous research that the authors mentioned about 

it in order to support their work, and another reason might be about presenting the 

current work that was already done. Last, a future tense in terms of a future simple 

tense was slightly used. A future simple tense was more highly found in laboratory 

animal than in cell biology because in laboratory animal stated about a study value to 

support their works, thus a future simple tense was put for further studies and the 

benefits of studies in the future.   

To sum up, there were three aspects of discussion a present tense might 

provide updated information and the truth, a past tense might relate to a previous 

study, and a future tense might have a purpose to tell that a research could benefit for 

the future.  

 

5.6.3 The Comparison of Voices in the Introduction Sections of Cell 

Biology and Laboratory Animal Research articles  

The active voice and the passive voice were found in cell biology and 

laboratory animal were discussed in this section.  
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In this section was a discussion for two issues of an active voice and a 

passive voice. First, the high occurrence of an active voice in cell biology and 

laboratory animal was probably the reason that they mostly referred to the main action 

of a subject or a human to do an action, so an active voice was used in a major part of 

writing. Second, it was in a similar frequency of a passive voice in cell biology and 

laboratory animal which the authors might want to emphasize an object or a thing that 

were done. In the other word, an object or a thing were probably more influential on a 

human, so a passive voice was used in some parts.  

To conclude, an active voice was used for a human or a thing that did the 

action, but a passive voice was used for a thing or an object that were done by a 

human. 

 

 

5.7 Implications 

This section has a move analysis of the introduction sections of cell 

biology and laboratory animal research articles, and focus on a language use in order 

to investigate three issues: sentence types, tenses, and voices written in the scientific 

introduction sections of research articles. The implication of the study can benefit for 

four groups of people: students of science, novice writers, teachers, and non-native 

English researchers.  

First, the students of science may practice writing an introduction section 

of research articles especially in the field of cell biology and laboratory animal in 

order to be a good researcher in terms of the text organization in the future. Second, 

the novice writers may use a model of move analysis to guide them in organizing the 

text. It is widely believed that proper organization of the paper is the basis for its 

quality. Third, the English teachers may use the results of this study to design or to 

teach the organization of introduction sections in research articles. Last, the non-

native English researchers may use a model of move analysis in order to develop 

comprehensive work with relevant argumentation and evidence because the presence 

of sufficient evidence increases the chances for publication of the paper.   
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Thus, a move analysis organized and based on a model is beneficial for 

students of science, novice writers, teachers, and non-native English researchers to 

provide an introduction section of high quality in research articles.  

 

 

Chapter Summary 

                 This chapter consists of the analysis of the move frequencies and sequences, 

and the language use in terms of sentence types, tenses, and voices in the introduction 

sections of cell biology and laboratory animal research articles, and some empirical 

conclusions. It also studies the similarities and differences of move frequencies and 

sequences and of language use in terms of sentence types, tenses, and voices between 

the introduction sections of cell biology and laboratory animal research articles.  
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CHAPTER VI 

CONCLUSION 

 

 

It is the conclusion that gives a sense of finality for thesis processes. It is 

time to summarize and support the research. In this section, the summary of this study 

and recommendation are presented.  

 

 

6.1 Study Summary 

This study investigated the move frequencies, sequences, and language use 

in terms of sentence types, tenses, and voices in the introduction sections of cell 

biology and laboratory animal research articles. It used the CARs model (Swales, 

2004) as a framework to identify three main moves and 11 steps. It covered 30 

introduction sections each of cell biology research articles and of laboratory animal 

research articles by simple random sampling of two journals, viz., Nature Reviews 

Molecular Cell Biology and Transboundary and Emerging Diseases during the 

publication of 2013-2016. In addition, the entire introductions were based on the 

issues of impact factor, quartile, and Beall’s list.  

After investigating, the findings revealed that there were eight move-steps 

in the introduction sections of cell biology research articles, and 11 move-steps in the 

introduction sections of laboratory animal research articles, with the highest frequency 

of move-step occurrence being a topic generalization (M1S1). The move sequences 

were found in five move patterns in cell biology introductions and six move patterns in 

the laboratory animal category which revealed that both fields consisted of a topic 

generalization (M1S1) in every sequence of their pattern. Almost all introduction 

sections were related to the three main moves of the CARs model though it lacked 

some steps. Moreover, there were three issues of the highest frequency of language 

use, i.e., simple sentence, present simple tense, and active voice used in both 

introduction sections of the cell biology and laboratory animal research articles. 
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To sum up, the identification of move frequencies, sequences, and 

language use in terms of sentences types, tenses, and voices in the introduction 

sections of cell biology and laboratory animal research articles may be able to guide 

students of science, novice writers, teachers, and non-native English researchers to 

compose a good article. 

 

 

6.2 Recommendations 

This study has four main limitations which future studies must consider so 

as to produce greater knowledge and understanding.  

1. This study only focused on the introduction sections of cell biology and 

laboratory animal research articles. So, future studies in the introduction sections may 

focus on other field such as social sciences or economics. 

2. According to Swales (1990), there were four main sections of research 

articles, viz., an introduction section, a methodology section, a result section, and a 

discussion section. An introduction section was the focal point of this study. So future 

studies may be conducted on other sections of research articles.  

3. In terms of language use, sentence types, tenses, and voices were 

covered in this study. Future studies study could emphasize deeper issues of language 

use such as parts of speech, coordinating conjunctions, functional words, or content 

words used in the research articles.  

4. Future studies may dig deeper into the language functions of each type 

of sentences. Knowing the correct reason and method of using simple sentences, 

complex sentences, compound or compound-complex sentences will help Thai 

learners and young researchers to choose the correct type of sentence to communicate 

with their readers.  
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APPENDIX A 

 

 

Samples of the Introduction Sections of Cell Biology Research Articles  

 

1. While the genome is relatively stable throughout an organism’s life 

span, the epigenome is malleable to ensure short-term adaptation to the environment. 

Epigenetic plasticity is highest in early development and the risk of several chronic 

diseases in adulthood is thought to result from environmental exposures acting in early 

life. Most of the evidence for developmental environmental exposures on offspring’s 

disease risk comes from maternal exposures in pregnancy. However, the role of 

environmentally-acquired epigenetic alterations in the male germ-line and disease 

susceptibility in their progeny has been actively investigated in the past few years in 

both humans and animal models. Male primordial germ cells are first produced during 

embryonic development and their maturation process starts before puberty and spans 

the entire reproductive life. It has been proposed that environmentally-induced 

epigenetic modifications of the male germline coincides with those three life stages. In 

mammals, epigenetic information has been shown to be transmitted from one 

generation to another through the germ-line and carry environmental epigenetic 

memory from the previous generation to the next. Epigenetic information in cells is 

carried via three different, but closely interacting, mechanisms: DNA methylation, 

istone modifications and non-coding RNAs. This machinery is responsible for 

regulating gene expression and cellular differentiation during embryonic development 

and throughout life. It is well-established that maternal exposures (e.g. nutrition, 

endocrine disruptors) in pregnancy can result in changes in mammary tissue 

development and breast cancer risk in the offspring in both humans and rodent studies. 

Further, in animal models, in utero nutritional and estrogenic exposures increases 

mammary cancer risk that can be inherited by subsequent generations likely through 

epigenetic mechanisms. Birth weight, believed to be a marker of in utero nutrition, is 

positively and consistently associated with breast cancer risk in population studies as 

well as animal studies. However, birth weight in the offspring can also be determined 
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by the father’s peri-conceptional body weight. Here, we sought to determine the 

contribution of paternal consumption of an obesity-inducing diet and ensuing 

overweight around the time of conception on their daughters’ mammary development 

and breast cancer risk, using a carcinogen-induced mouse model of this disease. We 

found that peri-conceptional overweight in males is associated with high birth weight, 

delayed mammary gland maturation and increased mammary cancer risk in their 

female offspring. We also observed that increased body weight led to miRNA profile 

alterations in paternal sperm and in their daughters’ mammary tissue. Some of the 

altered miRNAs regulate genes commonly deregulated in cancer, particularly, those 

involved in the hypoxia signaling pathway, which was altered in both mammary tissue 

and mammary tumors of overweight fathers’ offspring. 

 (Fontelles, C. C. et al, 2016) 

 

2. Much of the community’s collective sequencing capacity has been 

devoted to cancer genomics over the last several years, with the result being that DNA 

and RNA data are available for thousands of tumor samples across many different 

cancer types. The Cancer Genome Atlas (TCGA) Pan-Cancer project has discovered 

numerous somatic mutations in key cancer genes. For example, a recent study across 

12 cancer types identified 127 significantly mutated genes involved in various cellular 

processes of cancer. Also, mutational signatures related to endogenous and exogenous 

DNA damage have been found in different cancer types, such as the APOBEC-

associated cytosine deaminase mutational signature and smoking-related cytosine-to-

adenine signatures. It is estimated that viral infection contributes to 10–15% of human 

cancer cases. Human papillomavirus (HPV), Human hepatitis B and C (HBV and 

HCV), and Epstein-Barr virus (EBV or HHV4) are all well-known agents of viral-

related cancers. Other viruses such as human T-cell lymphotropic virus (HTLV), 

Kaposi’s sarcoma virus (HHV8), Merkel cell polyomavirus (MCV), Human 

immunodeficiency virus-1 (HIV-1) are also associated with cancer. A number of 

mechanisms have been described, including general disruption of human genome 

integrity by virus integration and virus oncogene binding to host proteins to promote 

tumor growth. There are also epigenetic aspects of virus-host interaction, for example 
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EBV has been implicated in the altered methylation patterns of gastric 

adenocarcinoma and HBV can affect the methylation of flanking human gene 

sequences. In addition, viral microRNAs in EBV can be involved in tumor growth. 

The Pan-Cancer TCGA data collection is a useful, large-sample resource for studying 

virus-host interactions and their implications for human cancer. Early results have 

been obtained, including HPV and HBV integration sites on host genes, but larger-

scale studies of viruses in human cancers are otherwise limited. Here, we extend the 

field of investigation using the largest dataset to date, consisting of 6,813 tumors and 

559 adjacent normal samples across 23 cancer types. Three important issues are 

explicitly addressed in the present study: 1) differential viral expression and 

integration patterns between tumors and adjacent normal samples, 2) the discovery and 

implications of novel rare viral insertions and 3) differences among ethnicities that 

may point to environmental influences on viral sequence evolution. In particular, for 

stomach adenocarcinoma (STAD), cervical cancer (CESC), and liver hepatocellular 

carcinoma (LIHC) that all have established associations with viral initiation, 

respective sample counts are at least three folds larger than previous studies. The 

significantly larger collection of virus-positive samples (505 vs. 17823) in this study 

enables us to define virus frequency estimates with increased precision in various 

cancer types and to detect novel recurrent virus integration sites. Moreover, direct 

comparison to tumor-adjacent normal pairs enables detailed, unbiased formulation of 

portraits for different viruses, which have not yet been examined. Our findings extend 

previous work and provide new insights to virus infection, viral gene expression, 

integration, and virus variants across different cancer types. 

 (Cao, S.et al, 2016) 

 

3.Thyroid cancer is the most common endocrine cancer. The incidence of 

thyroid cancer has increased dramatically worldwide, especially in Asian countries 

including China. Thyroid cancer has become the most common form of cancer among 

Chinese women aged below 30 years old. Our previous study has showed that by 

using ultrasound the prevalence of thyroid nodule was 46.6% in population aged 

above 40 years old. However, only 7–15% of them are supposed to be cancerous 
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according to the recent guideline from American Thyroid Association (ATA). Due to 

the high prevalence of this clinic scenario, selection of nodules with the highest risks 

of malignancy for thyroidectomy would be more reasonable and cost-effective. These 

modalities include clinical evaluation, thyroid function test, ultrasound, FNA and 

molecular test if possible. Although there are currently several guidelines to walk us 

through the pathway of diagnosing and treating patients with thyroid nodules, some 

major discrepancies exist among guidelines from different regions and organizations. 

The cut-off size for performing FNA is one of them. The ATA guideline does not 

recommend performing FNA routinely for nodules less than 1 cm, however the 

guidelines from AACE/ETA and Korean Society of Radiology do not hold the cut-off 

strictly. One the other hand, in real practice a recent study showed that the 

practitioners generally held a lower threshold for FNA than the cut-off recommended 

by ATA. With more surveillance modality being applied for screening for thyroid 

cancer, it is reasonable to speculate the size of thyroid cancer might decrease annually. 

However, it is more intriguing to know whether the nature of these tumors remains the 

same or not as marked by for example the local lymph node metastasis (LNM) one of 

common parameter for cancer progression specially for those less than 1 cm. Due to 

that uncertainty, the primary objective of current study was to evaluate the 

evolutionary features of thyroid carcinoma, especially for the size and the lymph node 

metastasis. 

(Liu, X. et al, 2016) 

 

4. Human height is a classic anthropometric quantitative trait for its ease of 

measurement, approximately normal distribution and relative stability in adulthood, 

and thus has been the target of extensive research across many fields of science. The 

study of height has a long stand tradition in genetics; in fact, the field of quantitative 

genetics was born out of studies of human height in the late 19th and early 20th 

centuries. Galton1 published data as early as 1886 on the relationship between parent 

and offspring height and inferred that “when dealing with the transmission of stature 

from parents to children, the average height of the two parents is, … all we need care 
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to know about them”. Later on, Pearson and Lee presented correlations of height 

between relatives, also providing evidence for the inheritance of height. In 1918 Fisher 

calculated the first heritability estimate of height, i.e. the proportion of total variation 

explained by genetic variation; in this seminal paper presenting the statistical 

principles of quantitative genetics, he demonstrated that continuous characters are 

caused by a combination of many genetic loci with small effects (polygenic 

inheritance), replacing the blending inheritance hypothesis proposed by Galton. Since 

then many lines of evidence such as twin, adoption and family studies have estimated 

the role of genetic factors in the determination of height, showing that it is one of the 

most heritable human quantitative phenotypes. Interest in the genetic influences on 

height was renewed when genetic linkage studies enabled research into genetic effects 

over the whole genome and genome-wide association (GWA) studies allowed 

identification of loci consistently associated with height in populations of different 

ancestry. Beside the genetic factors, a multitude of environmental factors can affect 

height. They can operate during the whole growth period, but infancy is probably the 

most sensitive phase regarding external influences. In the presence of adverse 

environmental conditions, the physical growth of children can decline and even adult 

height be affected. Nutrition and especially lack of dietary protein is universally the 

most important environmental factor influencing height, but also childhood diseases, 

in particular infections, can affect growth. These and other proximate biological 

determinants are further associated with social and economic conditions manifesting 

as socio-economic differences in height both within and between populations. 

Although the heritable nature of height has been recognized for more than one 

hundred years, only a few studies have explored in detail the genetic variation of 

height during childhood and adolescence. Twin studies have consistently estimated 

that the heritability of height is lowest (0.2–0.5) in infancy, rapidly increases in 

childhood with varying values, and reaches estimates ranging from 0.70 to 0.90 in 

adolescence and adulthood. However, these studies leave unclear whether 

environmental factors shared by co-twins, which are generally important in infancy 

and childhood, persist in adolescence or after the cessation of growth. A study in four 

countries with over 12,000 twin pairs from birth to 19 years of age showed that the 

effect of shared environment remained up through 12 years, and was present again at 
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16 years. Somewhat different results were observed in a longitudinal study of two 

Finnish twin cohorts, which found that common environmental factors affected height 

at different ages in adolescence and early adulthood. Height is also a classic example 

of a sexually dimorphic trait; on average, men are taller than women in all human 

populations. However, much less is known about sex-differences in genetic and 

environmental contributions to height variation. Greater heritability estimates for 

males than for females in childhood and adulthood have been reported.  Also, sex-

specific genetic effects have been found for height, but the results are inconsistent 

across studies. Further, a greater mean height has been consistently observed in 

Western populations as compared with East-Asian populations, but most studies on the 

genetic and environmental factors influencing height variation to date are based on 

Western populations. A multinational study on adolescent twins from eight countries 

showed that even when the total variation of height was higher in Western 

populations, the heritability estimates were largely similar between Western and East-

Asian populations. However, these studies did not address the possible differences in 

the genetic variation pattern between ethnic-cultural groups in childhood and late 

adolescence/ early adulthood. Using height measures obtained from 45 twin cohorts in 

20 countries participating in the Collaborative project of Development of 

Anthropometrical measures in Twins (CODATwins), we conducted an individual-

based analysis of pooled twin cohorts (i) to analyze the genetic and environmental 

contribution to variation of height from 1 to 19 years of age; (ii) to explore sex-

differences in these contributions over each year of age; and (iii) to assess whether this 

age pattern varies by geographic-cultural region (Europe, North-America and 

Australia, and East-Asia).         

(Jelenkovic, A. et al, 2016) 

 

5. Chronic kidney disease (CKD) occurs in 15–20% of the general population aged 65 

years or older. Markers of CKD, such as a low estimated glomerular filtration rate 

(eGFR) and/or elevated Urine Albumin Creatinine Ratio (UACR), are major 

independent risk factors for cardiovascular and all-cause mortality. In particular, 

people with lower eGFR are at a higher risk of developing coronary heart disease 

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



Fac. of Grad. Studies, Mahidol Univ.  M.A. (Applied Linguistics) / 163 

 

(CHD). Although it has been proposed that CKD may be causally associated with 

CHD, the precise biological pathways for this association are not well understood, and 

hypotheses regarding this finding are varied, broadly involving inflammatory 

pathways and/or vascular calcification. Currently, people with CKD are treated with 

blood pressure lowering drugs and statins to prevent poor outcomes. However, many 

genetic variants that are associated with high blood pressure are not associated with 

eGFR or CKD, as might be expected if they were on the same causal pathway to CHD. 

Also, there is little overlap in association between CKD and CHD genetic variants and 

early markers of cardiovascular disease, which would be expected if kidney function 

were causally related to CHD. People with CKD tend to have had adverse early life 

circumstances that predispose them to cardiovascular disease, and individuals who are 

overweight at earlier age are more likely to have CKD at older age suggesting that 

CKD is a marker or consequence of a cumulative adverse life style. Hence, it is not yet 

clear whether low kidney function directly causes CHD or whether the observed 

association is due to other shared risk factors/ confounders, in particular 

socioeconomic status, early life risk factors and unhealthy lifestyle. Here we applied 

Mendelian Randomization (MR) to determine whether lower eGFR per se has a causal 

role to contribute to later CHD. To our knowledge, this is the first MR study to 

explicitly investigate the influence of eGFR on CHD. Previously, Olden et al. studied 

whether several genetic variants affect both eGFR and CHD. They identified one SNP, 

rs653178 that was associated with both; but while this is consistent with a causal 

effect, they did not consider whether it met the assumptions required for MR nor did 

they estimate a causal effect size. Here we go further by combining 17 SNPs into a 

single gene score, which can improve the power of MR studies when individual SNPs 

are not significantly associated with the outcome, and we use a richly phenotyped data 

set, the UCLEB consortium to thoroughly examine the possibility of violating the MR 

assumptions through confounding or pleiotropy. 

 

 (Charoen, P. et al, 2016) 
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Samples of the Introduction Section of Laboratory Animal Research Articles 

 

1. Bovine viral diarrhoea virus (BVDV) has a single-stranded, positive-

sense RNA genome and belongs to the genus Pestivirus of the family Flaviviridae 

(Simmonds et al., 2011). The BVDV is one of the most common and economically 

important viruses of cattle (Houe, 1999). BVDV infection once introduced into the 

cattle population of an area tends to remain endemic; however, the infection status of a 

single herd can change rapidly; that is, within 2–3 years, it can change from actively 

infected (active virus spread in the herd) to immune and then to a susceptible status 

once again (Viltro et al., 2002). Infections are endemic worldwide and result in major 

losses primarily due to negative effects on reproduction, general health condition and 

indirect market-related issues (Baker, 1995; Houe, 2003; Eiras et al., 2012; St-ahl and 

Alenius, 2012). Maintenance of BVDV within cattle herds and transmission to 

susceptible hosts commonly take place as a result of exposure to persistently infected 

(PI) cattle that harbour and shed the virus throughout their life (Brownlie et al., 1987). 

After infection of immunocompetent hosts, a neutralizing antibody response follows 

that can last for many years and can be detected in sera or milk (Houe, 1995). Several 

BVDV control strategies have been proposed and launched in many countries, which 

are always based on information about prevalence and incidence, which is the baseline 

knowledge for designing and implementing effective regional or wider control actions 

(Niza-Ribeiro et al., 2005). Among the benefits of estimating herd prevalence are 

monitoring progress of the infection, insights for better decision making and the 

design of health plans (Humphry et al., 2012). Currently, some countries are running 

BVDV eradication programs (Sandvik, 2004; Ridpath, 2010), and others have 

successfully eradicated the disease (Houe et al., 2006; Presi et al., 2011). To estimate 

the prevalence of BVDV antibodies, ELISA is the most frequently used diagnostic 

technique in serum and/or milk samples (Beaudeau et al., 2001; Eiras et al., 2012). 

Detection of antibodies from bulk tank milk (BTM) is considered an inexpensive and 

reliable alternative for monitoring the disease that in turn can be applied for control 

strategies within dairy herds, as the test can provide information about the status of a 

large group of animals (lactating cows) or individual milk samples (Beaudeau et al., 

2001; St-ahl et al., 2002). Commercial ELISA tests currently used in BTM have 
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almost equal sensitivity (81%) and specificity (91%) compared to the ones applied in 

serum and have the advantage that the sampling method is less invasive, faster and 

easier to perform in large herds (Thobokwe et al., 2004). Many studies have estimated 

dairy and beef herd prevalence around the world (Paton et al., 1998; St-ahl et al., 

2002; Thobokwe et al., 2004; Br€ulisauer et al., 2010), and it is well known that 

BVDV is also spread within Brazilian herds (Canal et al., 1998; Chaves et al., 2010). 

However, most studies previously conducted in Brazil used nonprobabilistic samples, 

and many have introduced bias into the prevalence and odds estimation (Dias and 

Samara, 2003; Flores et al., 2005; Chaves et al., 2010; Sturza et al., 2011). A number 

of studies have been carried out on BVDV risk factors (Valle et al., 1999; Solis-

Calderon et al., 2005; Presi et al., 2011; Humphry et al., 2012; Rodrigo Saa et al., 

2012; Sarrazin et al., 2012). The knowledge and information about major risk factors 

are related to the following: biosecurity (Humphry et al., 2012), reproduction 

management (Houe, 1999; Gard et al., 2007; Quincozes et al., 2007; Chaves et al., 

2010; Humphry et al., 2012), herd size (Presi et al., 2011; Sarrazin et al., 2012), 

animal introduction (Houe, 1999; Valle et al., 1999; Luzzago et al., 2008; Presi et al., 

2011), direct contact with other animals (from the same species or not) (Lindberg and 

Alenius, 1999; Valle et al., 1999; Luzzago et al., 2008), communal grazing (Valle et 

al., 1999; Rossmanith et al., 2005; Presi et al., 2011) or age of animals (Mainar-Jaime 

et al., 2001; Presi et al., 2011). But, to the authors’ knowledge, only a few case–

control studies have been performed to access BVDV risk factors (Valle et al., 1999; 

Kadohira and Tajima, 2010), and only one matched case–control study has been 

described (Valle et al., 1999). A matched case–control study increases efficiency (i.e. 

power of the study) and leads to a balanced number of cases and controls across the 

levels of the selected matching variable(s) (Rose and Laan, 2009). This balance can 

reduce the variance in the parameters of interest, which improves statistical efficiency. 

However, increases in efficiency with a matched design heavily depend on the 

selection of a confounding variable as a matching variable (Rose and Laan, 2009). 

Adequate reporting of the predictor selection methods used is important because the 

number of candidate predictors and how they are selected at various stages of the 

study can both influence the specific predictors included in the final multivariable 

model and thus affect the interpretation of the results (Sun et al., 1996; Steyerberg et 
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al., 2001). Multivariable models provide the user with a valuable insight into the 

relative importance of a group of prediction variables. Much has been written on the 

most appropriate way to conduct a multivariable model with the majority of the 

authors concluding that there is no established ‘best’ way to build a model, as 

circumstances differ with sample size, an amount of variables and type of data (Harrell 

et al., 1996). In this article, we studied relevant aspects about BVDV associated 

factors concerning: animal characteristics, herd management, environmental 

conditions and agro-economic issues. For this, a case–control study was performed by 

matching milk production as a proxy of herd size (Rose and Laan, 2009), which was 

previously identified as confounder (Solis-Calderon et al., 2005). The aims of the 

present study were to estimate the herd prevalence by a cross-sectional study and to 

investigate the risk factors associated with BVDV using a matched case–control 

design. 

(G. Machado, R. M. F. Egocheaga, H. E. Hein, I. C. S. Miranda, W. S. Neto, L. 

L. Almeida, C. W. Canal, M. C. Stein & L. G, 2016) 

 

2. The genus Bartonella, class Alphaproteobacteria, order Rhizobiales and 

family Bartonellaceae, is comprised of nearly 30 species and three subspecies. 

Bartonella spp. are gram-negative facultative obligate intracellular bacteria that infect 

erythrocytes and endothelial cells of various zoonotic hosts and are the causative agent 

of human diseases, for example, cat scratch disease (B. henselae), lymphadenitis (B. 

henselae and B. tamiae), trench fever (B. quintana), oroya fever (B. bacilliformis) and 

peliosis hepatitis (B. henselae) (Dehio, 2005). The veterinary and medical importance 

of Bartonella spp. has received increased attention as a result of its widespread 

distribution, diversity and disease manifestations, some of which are life threatening. 

As more efficient molecular methods for detection and identification have been 

developed, the number of new species, including their role as agents of human disease, 

is rapidly increasing. A few examples of new zoonotic species over the past several 

years that have been implicated as a causative agent of fever, endocarditis, 

splenomegaly and illness are B. tamiae (Kosoy et al., 2008), ‘Candidatus Bartonella 

mayotimonensis’ (Lin et al., 2010), B. rochalimae (Eremeeva et al., 2007) and 
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Candidatus B. melophagi (Maggi et al., 2009), respectively. Rodents are natural hosts 

for Bartonella spp., some of which have been implicated in human diseases (Zeaiter et 

al., 2002; Boulouis et al., 2005). Although the main route of transmission for rodent-

borne Bartonella spp. is still unclear, transmission is believed to be through the faeces 

of ectoparasites, that is, lice, fleas and ticks (Chomel et al., 1996; Higgins et al., 1996; 

Bown et al., 2004; Jardine et al., 2005; Billeter et al., 2008; Mosbacher et al., 2011; 

Kim et al., 2011). A number of investigations have indicated that Bartonella spp. are 

widely distributed in wild rodents in many countries (Buffet et al., 2013). Nine species 

and two subspecies of Bartonella, that is, B. birtlesii (Bermond et al., 2000), B. 

doshiae (Birtles et al., 1995), B. elizabethae (Ellis et al., 1999), B. grahamii (Birtles et 

al., 1995), B. phoceensis (Gundi et al., 2004), B. Rattimassiliensis (Gundi et al., 2004), 

B. taylorii (Birtles et al., 1995), B. tribocorum (Heller et al., 1998), B. washoensis 

(Kosoy et al., 2003), B. vinsonii subsp. arupensis and B. vinsonii subsp. vinsonii 

(Welch et al., 1999) have been previously isolated from wild rodents. Pathogenic 

effects of Bartonella spp. are not commonly observed in rodents, but some have been 

implicated as the causative agents in human infections, that is, B. elizabethae (rats) 

responsible for endocarditis (Daly et al., 1993), B. vinsonii arupensis (deer mice) for 

bacteremia, fever and endocarditis (Hofmeister et al., 1998; Welch et al., 1999), B. 

washoensis (ground squirrels) for cardiac disease (Kosoy et al., 2003) and B. grahamii 

(voles) for neuroretinitis (Kerkhoff et al., 1999). In the Republic of Korea (ROK), 

Bartonella spp. have been detected in wild rodents, Korean water deer, ticks and 

domestic animals (Kim et al., 2005, 2009; Chae et al., 2008; Ko et al., 2013), 

including B. elizabethae detected in wild rodents (Kim et al., 2005). Moreover, several 

human cases of Bartonella infections have been recently reported in the ROK (Suh et 

al., 2010; Yoon et al., 2010). These findings suggest that continuous surveillance, 

including bacterial isolation, is required for the detection and appropriate treatment for 

human Bartonella infections in the ROK. The objective of this study was to investigate 

the prevalence of Bartonella species and to determine which species infect the striped 

field mouse (Apodemus agrarius), the predominant rodent captured in rural and 

periurban habitats in the ROK. In the current study, we conducted molecular detection 

and genetic diversity of Bartonella spp. in A. agrarius spleen tissues using nested 

polymerase chain reaction (nPCR) and phylogenetic analysis based on the internal 
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transcribed spacer (ITS) region and RNA polymerase subunit beta (rpoB) genes. Also, 

two isolates KRBG28 and KRBG32, obtained from blood of A. agrarius captured in 

Pyeongtaek, ROK, were characterized using nine different gene fragments commonly 

used for speciation and characterization. 

(S. Ko, J. G. Kang, H. C. Kim, T. A. Klein, K. S. Choi, J. W. Song, H. Y. Youn & J. 

S. Chae, 2013). 

 

3. Foot and mouth disease (FMD) is one of the most contagious diseases of 

livestock (Donaldson, 1987). Australia has remained free of FMD since 1872 (Bunn et 

al., 1988) due to a combination of geographic isolation, the absence of susceptible 

native species of animals and effective quarantine measures controlling the movement 

of animals and animal products into Australia. Australia’s freedom from FMD 

underpins an annual trade in live animal and meat exports of $6.9 billion and a further 

$8.0 billion of other livestock products (ABARES, 2012). An outbreak of FMD would 

seriously impact both Australia’s livestock sector and the economy as a whole. 

Potential consequences of a disease outbreak include the immediate loss of 

international market access, disruption of the domestic market in the major livestock 

industries, severe production and income losses in livestock and related industries, and 

the financial, political and social pressures of eradicating the disease (Matthews, 

2011). A recent study (Buetre et al., 2013) estimated the present value of total direct 

economic loses over 10 years for a large multistate outbreak at $A52 billion. In 2011, 

a report to the Australian Government (Matthews, 2011) reviewed Australia’s current 

level of preparedness and capacity to prevent and respond to an outbreak of FMD. The 

report identified a range of concerns including uncertainty over Australia’s capacity to 

respond to a medium- to large-scale outbreak. Limited human resources and capacity 

to dispose of culled animals have previously been identified as major constraints in the 

effectiveness of control measures implemented in the FMD outbreaks in the United 

Kingdom (Davies, 2001), the Netherlands (Bouma et al., 2003), Japan (Nishiura and 

Omori, 2010) and Republic of Korea (Anon, 2011). McLaws et al. (2009) reported 

that the response to the 2001 outbreak of FMD in the United Kingdom involved more 

than 10 000 staff. In the absence of FMD outbreaks in Australia, it is difficult to 
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determine the time to detection or extent of spread that could be expected and the level 

of resources required to respond to an FMD incursion. In 2007, Australia experienced 

an outbreak of equine influenza (Cowled et al., 2009). Despite being confined to parts 

of two states and the control program not requiring destruction and disposal of 

livestock, this outbreak, required a significant national response involving the 

Australian federal government, all state and territory governments and the horse 

industries to eradicate, with an estimated 5000 staff involved across Australia (T. 

Callan, personal communication). From this experience, it was recognized that it could 

be a significant challenge to mount an effective response to a larger or more complex 

outbreak than that seen with equine influenza (Matthews, 2011). In response to the 

Matthews report (2011), the Australian Government through its Animal Health 

Committee (AHC) established a working group to estimate the required capacity to 

effectively respond to a medium- to large-scale outbreak of FMD. A modelling 

approach was proposed. Disease spread models can offer valuable insights into the 

course of an epidemic and the efficacy of various control measures (Morris et al., 

2002; Garner and Beckett, 2005). These models have been used in Australia to study 

potential size of FMD outbreaks, compare control strategies and assess the impact of 

resource constraints and limitations (Garner et al., 2007; Garner and Hamilton, 2011; 

Roche et al., 2014). This paper reports the outcomes of a disease modelling study that 

examined the resources that would be required to respond to medium to large outbreak 

of FMD in Australia. The study focuses on key technical tasks requiring specialist 

animal health and other skills as these are considered to be the potential limiting 

processes in achieving effective control. 

(L. Robinson, T. J. D. Knight-Jones, B. Charleston, L. L. Rodriguez, C. G. Gay, K. J. 

Sumption & W. Vosloo, 2016). 

 

4. The Salmonid rickettsial septicaemia (SRS) or piscirickettsiosis is 

caused by the Gram-negative bacterium Piscirickettsia salmonis (Fryer & Hedrick 

2003), a fastidious intracellular facultative pathogen (Mauel, Ware & Smith 2008; 

Mikalsen et al. 2008). Piscirickettsiosis is by far the most serious infectious disease for 

the salmon farming industry in Chile, affecting fish during the seawater productive 
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cycle stage with high mortality (Rozas & Enriquez 2014). Even though SRS was 

reported for the first time in 1989 in coho salmon (Oncorhynchus kisutch) by means of 

the isolation of the prototypical LF-89 strain (Bravo & Campos 1989; Fryer et al. 

1992), the disease is now disseminated in all reared salmonid species in Chile. Data 

provided by the Chilean National Fisheries and Aquaculture Service (Servicio 

Nacional de Pesca y Acuicultura, Sernapesca) recognized that 74.1% and 73.5% of the 

mortality in 2014 ascribed to infectious diseases in Atlantic salmon (Salmo salar) and 

rainbow trout (Oncorhynchus mykiss), respectively, were caused by piscirickettsiosis 

(Sernapesca 2015b). Direct economic losses caused by P. salmonis have been 

estimated around US $100 million annually (Cabezas 2006), but a latest assessment 

including costs of therapies and vaccination allocated this number over US $450 

million in 2012 (Camussetti et al. 2015). Therefore, SRS is a serious concern for the 

competitiveness and future development of the Chilean salmon industry. Due to its 

relevance, an active surveillance plan against SRS was introduced in 2012. The 

strategy includes microbiological and molecular testing, which is voluntary 

complemented by vaccination and antibiotic treatments, the latter administered mainly 

through fish feeds. As the efficacy of vaccination in the field have resulted moderate 

(Marshall & Tobar 2014), delaying the first outbreak after transfer to the sea but not 

preventing the disease (Jakob et al. 2014), control of SRS has relied heavily on 

antimicrobials to combat outbreaks and to limit the propagation of the pathogen 

(Cabello et al. 2013). According to the official statistics, over 90% of 563 tons of 

antimicrobial compounds employed in Chilean aquaculture in 2014 were used for 

treating piscirickettsiosis (Sernapesca 2015a). Initially, quinolones (flumequine, 

oxolinic acid) were the drugs of election, but to ensure food safety and environment 

protection, their industrial use has declined to less than 1% (Miranda, Tello & Keen 

2013). In fact, quinolones have been practically replaced by florfenicol (FFC) and 

oxytetracycline (OTC), which nowadays represent 71% and 28% of antibiotic 

prescriptions to treat SRS, respectively (Sernapesca 2015a). It is important to note that 

a constant increase in antibiotic use has been recorded since 2010, which correlates 

with a similar trend in productivity after the sanitary crisis triggered by outbreaks of 

infectious salmon anaemia, ISA, in 2009 (Sernapesca 2015a). In this scenario, the 

threat of antibiotic resistance emergence can become real. For the monitoring of the 
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correct application of antibiotics and to prevent resistances, it is essential to 

standardize and validate protocols to evaluate the susceptibility against antimicrobials. 

This has been tough to apply for P. salmonis: As a nutritionally demanding pathogen, 

the bacterium is able to slowly grow in enriched free-cell media but not in those 

recommended for susceptibility testing. Several formulations have been developed in 

the last few years that have been shown to support the growth of this bacterium 

(Mauel et al. 2008; Mikalsen et al. 2008; Yanez et al. 2012, 2013; Henriquez et al. 

2013). But a method for the quantitative study of antibiotic resistance of P. salmonis 

was just recently reported (Yanez et al. 2014). Based on this work, the Clinical and 

Laboratory Standards Institute, CLSI, has suggested the AUSTRAL-SRS liquid 

medium for the assessment of the minimal inhibitory concentration (MIC) of P. 

salmonis, which entails the titration of a specific antibiotic level required to inhibit the 

cell growth in microplates (CLSI 2014). The concept of resistance covers 

epidemiological, clinical and pharmacological aspects requiring an antibiotic 

concentration value or breakpoint to distinguish between strain categories (Turnidge & 

Paterson 2007). The clinical breakpoint refers to a threshold value that splits strains 

with a high probability to be treated from those where the treatment likely will fail. 

The epidemiological breakpoint addresses the issue of resistance mechanisms, 

separating wild-type (WT) bacteria from those non-wild-type (NWT) that have 

acquired or selected a mechanism, and requires the study of a large number of isolates 

from diverse geographical and host origins, collected during an extended period of 

time. The pharmacological breakpoint considers pharmacokinetic/pharmacodynamic 

parameters derived from animal models, dealing with the efficacy in vivo. At present, 

there are not established criteria to determine whether a P. salmonis isolate is resistant 

to a specific antibiotic due to the lack of studies considering a representative number 

of isolates. Therefore, there is a need for determining those values that allow for a 

more accurate description of the P. salmonis population regarding the susceptibility to 

diverse antimicrobials. 

(P. Henríquez, M. Kaiser, H. Bohle, P. Bustos & M. Mancilla, 2016). 
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5. Marine animals are affected by an array of infectious agents that may 

significantly change their abundance (Lafferty, Porter & Ford 2004). In sessile 

organisms such as corals and oysters, the effects of disease on populations are well 

documented (e.g. Gardner et al. 2003; Powell et al. 2008). However, it may be difficult 

to detect disease-related morbidity and mortality in motile marine species because 

disease signs may not be apparent and dead animals are not readily observable in the 

depths. Populations of blue crabs (Callinectes sapidus) exhibit interannual fluctuations 

in abundance in their North American range, as exemplified by the well-studied 

population in the Chesapeake Bay (Colton et al. 2013; MD DNR 2014). Much of this 

variation may reflect fluctuation in recruitment and predation (Orth, van Montfrans & 

Fishman 1999; Hines 2007; Facendola & Scharf 2012). However, now receiving 

recognition among resource managers, and proposed more than a decade ago, is the 

possibility that diseases play a significant role in blue crab natural mortality (Messick 

& Shields 2000; Shields 2003; CBSAC 2014). Blue crabs harbour a variety of 

pathogens, including diverse protozoans and viruses (Messick & Sindermann 1992; 

Stentiford & Shields 2005; Shields & Overstreet 2007). Many blue crab viruses have 

been reported anecdotally or not in connection with disease (e.g. Jahromi 1977; 

Johnson & Lightner 1988). However, one virus, CsRV1 (also called RLV for Reo-

Like Virus, or CsRV [Tang et al. 2011]), has been repeatedly found in association with 

mortality of captive crabs from Maryland and Virginia coastal bays (Johnson 1977; 

Messick & Kennedy 1990) and was recently discovered to be present in a majority of 

crabs dying in soft shell crab production systems in Maryland and the Gulf coast of 

Florida (Bowers et al. 2010). The virus, which is fatal when injected into na€ıve crabs 

(Bowers et al. 2010), infects hemocytes, hemopoietic and connective tissues and 

causes pathology of tissues in association with hemocyte infiltration (Johnson 1977; 

Tang et al. 2011). The 55–60 nm icosahedral virions contain a double-stranded RNA 

genome comprised of 12 segments. Partial genome sequence analysis indicates that 

CsRV1 is loosely related to the Cardoreoviruses (Mayo & Haenni 2006) and is highly 

similar to mud crab reovirus (MCRV or SsRV) which causes mass mortalities of 

cultured Scylla serrata in China (Bowers et al. 2010; Deng et al. 2012). Similar to 

aquatic protozoan and bacterial pathogens, the distribution of viral pathogens in 

aquatic environments may be environmentally or geographically restricted by 
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temperature (Parry & Dixon 1997; Choi et al. 2006; Ford & Chintala 2006; Goodwin 

& Merry 2011; Perrigault et al. 2011). CsRV1 has been documented from multiple 

locations in the mid-Atlantic and Gulf of Mexico, which suggests that the virus may 

be present throughout the temperate and subtropical climate range of blue crab 

(Bowers et al. 2010). The US blue crab fishery has a mean value of $142 million per 

year, with the largest regional fisheries in the Chesapeake Bay and Louisiana, where 

CsRV1 has already been detected. However, states north of Maryland support a blue 

crab fishery worth $12.5 million per year (2004–2013 average, NOAA NMFS data), 

and it is not known if CsRV1 is present in these fisheries. Defining the northern 

geographic range of CsRV1 in blue crabs would answer the question of whether this 

virus extends throughout the northern range of blue crab. In the context of predicted 

climate change-driven expansion of the blue crab geographic range and alterations in 

host–pathogen dynamics, it is also important to establish a reference point for future 

blue crab health studies (Van Guelpen, Pohle & Chmura 2006; Burge et al. 2014; 

Johnson 2015). Although Bowers et al. (2010), using a method that directly visualized 

the double-stranded RNA (dsRNA) genome of the virus, described CsRV1 at over 

50% prevalence in dying captive soft crabs, they did not detect CsRV1 dsRNA in a 

small sample of healthy wild crabs. Messick (1998), using histological methods, 

detected evidence of CsRV1 in only 0.3% of overwintering crabs. It is unclear whether 

the high prevalence of CsRV1 observed in captive crabs reflects transmission in 

captivity or instances of high prevalence in wild populations. To assess CsRV1 in wild 

blue crabs, we developed a highly sensitive real-time quantitative PCR assay (RT-

qPCR). This assay was then used to measure the prevalence of CsRV1 RNA and 

geographic range of CsRV1 in the north-eastern United States, at sites from Maryland 

to Massachusetts. 

(E. M. Flowers, K. Simmonds, G. A. Messick, L. Sullivan & E. J. Schott, 2016). 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



Siriwimon Noksub  Appendices / 174 
 

 

APPENDIX B 
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APPENDIX C 

 

 

  Table for codification of Move in the Introduction Sections of Cell biology 

Research Articles 

(Cell Biology 1) The use of platelet-rich fibrin combined with periodontal 
ligament and jaw bone mesenchymal stem cell sheets for periodontal tissue 
engineering 
NO. Move Sentences in Introduction 

1  Periodontitis, a widespread infectious disease in humans, is 
the main cause of tooth loosening and loss, which lead to the 
progressive destruction of tooth-supporting tissues, 
including the alveolar bone, periodontal ligament (PDL) and 
root cementum. 

2  In addition, periodontitis has been associated with a number 
of systemic diseases, including diabetes mellitus, 
cardiovascular disease and stroke 

3  Conventional clinical treatment strategies that include tooth 
scaling, root planning and open-flap debridement can 
effectively eliminate pathogenetic agents and promote tissue 
self-repair 

4  Other regenerative therapies, such as guided tissue 
regeneration, bone grafting and enamel matrix derivative 
product application, have routinely been used in clinical 
practice to guide periodontal tissue regeneration. 

5  However, the outcomes of these therapies have been limited 
because they have failed to consistently restore the complete 
periodontium, which comprises a complex structure that 
includes the PDL, cementum and alveolar bone 

6  Stem cell-based periodontal regeneration is being developed 
rapidly, and dental stem cells, such as PDL stem cells 
(PDLSCs), dental follicle cells (DFCs), and dental pulp stem 
cells, are increasingly being investigated as easily accessible 
undifferentiated cells. 

7  Non-dental stem cells, such as bone marrow-derived 
mesenchymal stem cells (BMMSCs), alveolar periosteal 
cells (APCs), adipose-derived stem cells12 and embryonic 
stem cells, exhibit the potential for multilineage 
differentiation to generate replacement tissue. 

8  Among these cell types, PDLSCs and DFCs have been 
widely used for periodontal regeneration in animal studies, 
and the outcomes have been predictable 
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9  BMMSCs and APCs have also been reported to successfully 
differentiate into a PDL 

10  However, in heterotopic implantation nude mice models, 
PDLSCs tend to differentiate into cementoblast-like cells 
and to develop cementum-/PDL-like tissues in vivo. 

11  By contrast, BMMSCs tend to form bone-like tissue and a 
small amount of fibrous structure 

12  Currently, it is generally accepted that MSCs tend to form 
new tissues at ectopic sites that correspond to their origin 

13  The complex structure of the periodontium, which 
comprises both hard (cementum and alveolar bone) and soft 
(PDL) tissues has made it difficult to determine whether a 
single progenitor cell type can regenerate the entire structure 
of the periodontal complex 

14  Therefore, the combined use of PDLSCs and BMMSCs may 
be an appropriate strategy for periodontal complex 
reconstruction. 

15  In recent years, cell sheet engineering has emerged as a 
novel approach for the effective delivery of seeded cells 
while preserving cell–cell junctions and supplying an in 
vitro-secreted extracellular matrix (ECM) to promote tissue 
regeneration 

16  This type of cell engineering could effectively preserve the 
biological and mechanical properties of the cellular 
microenvironment that are established during in vitro 
expansion, thereby increasing the cell survival rate and 
reducing cell loss during cell sheet implantation 

17  This technique has also been demonstrated to be effective in 
the treatment of myocardial infarction, corneal dysfunction 
and esophageal ulceration 

18  In this study, we isolated human PDLSCs and jaw bone 
MSCs (JBMSCs) and then developed these cells into 
PDLSC and JBMSC sheets for periodontal complex 
regeneration. 

19  Based on the need for a specific bioabsorbable scaffold for the 
delivery of therapeutic cell sheets that would improve clinical 
efficacy and support and sustain cell sheets within the space 
between the alveolar bone and the root cementum (specifically, 
PDLSC sheets adjacent to the dentin surface and JBMSC 
sheets adjacent to the alveolar bone surface), human platelet-
rich fibrin (PRF) combined with various growth factors 
extracted from whole blood was used in this study 

20  This mixture has several advantages over platelet-rich 
plasma, which has traditionally been used. 

21  These advantages include one-step preparation and the 
production of natural blood products in the absence of 
anticoagulants 
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22  Most importantly, PRF possesses an optimal three-
dimensional (3-D) structure that favors the delivery and 
support of cell sheets at a specific area that has been 
destroyed 

23  Because PRF has been used for periodontal tissue healing 
and has been tested for avulsed tooth reimplantation the 
combined application of PDLSC sheets, PRF and JBMSC 
sheets may be a more effective approach for periodontal 
complex regeneration. 

24  In this study, we first isolated human PDLSCs and JBMSCs 
and compared their differentiation properties. 

25  Next, we fabricated PDLSC and JBMSC sheets using an 
ascorbic acid-rich approach to more effectively load seeded 
cells and investigated their characteristics, including 
morphology, thickness and gene expression profile. 

26  We then fabricated PRF into a growth factor-rich scaffold, 
and treated dentin matrix (TDM) and hydroxyapatite 
(HA)/tricalcium phosphate (TCP) frameworks6 were 
produced to simulate the interfaces of dentin and alveolar 
bone, respectively, in a nude mouse implantation model. 

27  Finally, PDLSC sheet/PRF/JBMSC sheet composites were 
loaded into the simulated periodontal space formed by the 
TDM and HA/TCP frameworks, and the entire transplants 
were implanted into nude mice for eight weeks to test the 
hypothesis that this method induces periodontal 
regeneration. 

28  We hope that this cell transplantation method will be a new 
approach to periodontal regeneration. 
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Table for codification of Move in the Introduction Sections of Laboratory Animal 

Research Articles 

(Laboratory Animal 1) PCR-based prevalence of a fatal reovirus of the blue 
crab, Callinectes sapidus (Rathbun) along the northern Atlantic coast of the 
USA 
NO. Move Sentences in Introduction 

1  Marine animals are affected by an array of infectious agents 
that may significantly change their abundance (Lafferty, 
Porter & Ford 2004). 

2  In sessile organisms such as corals and oysters, the effects of 
disease on populations are well documented (e.g. Gardner et 
al. 2003; Powell et al. 2008). 

3  However, it may be difficult to detect disease-related 
morbidity and mortality in motile marine species because 
disease signs may not be apparent and dead animals are not 
readily observable in the depths. 

4  Populations of blue crabs (Callinectes sapidus) exhibit 
interannual fluctuations in abundance in their North 
American range, as exemplified by the well-studied 
population in the Chesapeake Bay (Colton et al. 2013; MD 
DNR 2014). 

5  Much of this variation may reflect fluctuation in recruitment 
and predation (Orth, van Montfrans & Fishman 1999; Hines 
2007; Facendola & Scharf 2012). 

6  However, now receiving recognition among resource 
managers, and proposed more than a decade ago, is the 
possibility that diseases play a significant role in blue crab 
natural mortality (Messick & Shields 2000; Shields 2003; 
CBSAC 2014). 

7  Blue crabs harbour a variety of pathogens, including diverse 
protozoans and viruses (Messick & Sindermann 1992; 
Stentiford & Shields 2005; Shields & Overstreet 2007). 

8  Many blue crab viruses have been reported anecdotally or 
not in connection with disease (e.g. Jahromi 1977; Johnson 
& Lightner 1988). 

9  However, one virus, CsRV1 (also called RLV for Reo-Like 
Virus, or CsRV [Tang et al. 2011]), has been repeatedly 
found in association with mortality of captive crabs from 
Maryland and Virginia coastal bays (Johnson 1977; Messick 
& Kennedy 1990) and was recently discovered to be present 
in a majority of crabs dying in soft shell crab production 
systems in Maryland and the Gulf coast of Florida (Bowers 
et al. 2010). 

10  The virus, which is fatal when injected into na€ıve crabs 
(Bowers et al. 2010), infects hemocytes, hemopoietic and 
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connective tissues and causes pathology of tissues in 
association with hemocyte infiltration (Johnson 1977; Tang 
et al. 2011). 

11  The 55–60 nm icosahedral virions contain a double-stranded 
RNA genome comprised of 12 segments. 

12  Partial genome sequence analysis indicates that CsRV1 is 
loosely related to the Cardoreoviruses (Mayo & Haenni 
2006) and is highly similar to mud crab reovirus (MCRV or 
SsRV) which causes mass mortalities of cultured Scylla 
serrata in China (Bowers et al. 2010; Deng et al. 2012). 

13  Similar to aquatic protozoan and bacterial pathogens, the 
distribution of viral pathogens in aquatic environments may 
be environmentally or geographically restricted by 
temperature (Parry & Dixon 1997; Choi et al. 2006; Ford & 
Chintala 2006; Goodwin & Merry 2011; Perrigault et al. 
2011). 

14  CsRV1 has been documented from multiple locations in the 
mid-Atlantic and Gulf of Mexico, which suggests that the 
virus may be present throughout the temperate and 
subtropical climate range of blue crab (Bowers et al. 2010). 

15  The US blue crab fishery has a mean value of $142 million 
per year, with the largest regional fisheries in the 
Chesapeake Bay and Louisiana, where CsRV1 has already 
been detected. 

16  However, states north of Maryland support a blue crab 
fishery worth $12.5 million per year (2004–2013 average, 
NOAA NMFS data), and it is not known if CsRV1 is 
present in these fisheries.  

17  Defining the northern geographic range of CsRV1 in blue 
crabs would answer the question of whether this virus 
extends throughout the northern range of blue crab. 

18  In the context of predicted climate change-driven expansion 
of the blue crab geographic range and alterations in host–
pathogen dynamics, it is also important to establish a 
reference point for future blue crab health studies (Van 
Guelpen, Pohle & Chmura 2006; Burge et al. 2014; Johnson 
2015). 

19  Although Bowers et al. (2010), using a method that directly 
visualized the double-stranded RNA (dsRNA) genome of 
the virus, described CsRV1 at over 50% prevalence in 
dying captive soft crabs, they did not detect CsRV1 dsRNA 
in a small sample of healthy wild crabs. 

20  Messick (1998), using histological methods, detected 
evidence of CsRV1 in only 0.3% of overwintering crabs. 

21  It is unclear whether the high prevalence of CsRV1 
observed in captive crabs reflects transmission in captivity 
or instances of high prevalence in wild populations. 
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22  To assess CsRV1 in wild blue crabs, we developed a highly 
sensitive real-time quantitative PCR assay (RT-qPCR). 

23  This assay was then used to measure the prevalence of 
CsRV1 RNA and geographic range of CsRV1 in the north-
eastern United States, at sites from Maryland to 
Massachusetts. 
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APPENDIX D 
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APPENDIX E 

 

 

Table for Move Analysis Manual 

 

 

Moves Steps 
Move 1 (M1) 
(Establishing a territory)  

(citations required)  

 (Step 1: Topic generalization of increasing specificity) 
The aetiology and pathology.....is well known. 
A standard procedure for assessing has been…. 
There are many situations where….  
**(Step 2: claiming centrality) 
“Recently there has been a spate of interest in…..” 
“Knowledge of X has great importance for…..” 
**(Step 3: reviewing previous items of research) 
“Both jhonson and morgan claim that the biographical facts have been 
misrepresented.” 
“Several studies have suggested that …..” 
“Reading to children early and often seems to have a positive long-
term correlation with grades in English courses” 
 

Move 2 (M2) 
(Establishing a niche) 

(citations possible)  

(Step 1A: Indicating a gap) 
The first group…..cannot treat and is limited to 
 (Step 1B: Adding to what is known) 
(Step 2: Presenting positive justification) (optional) 
**counter-claiming (to disprove the previous studies) 
“While Jones and Riley believe X method to be accurate, a close 
examination demonstrates their method to be flawed” 
**question-raising (to ask questions about the previous studies) 
“While Jones and Morgan have established X, these findings raise a 
number of questions, including…..” 
**continuing a tradition (to present the research as a useful 
extension of existing research) 
“Early studies seemed to suggest X. To verify this finding, more work 
is urgently needed” 

Move 3 (M3) 
(Presenting the present  

Work)  

 (Step 1: Announcing present research descriptively and 
purposively) (obligatory) 
The aim of the present paper is to give… 
This study was designed to evaluate… 

  (Step 2: Presenting research questions or hypotheses)* (optional) 
  (Step 3: Definitional clarifications)* (optional) 
  (Step 4: Summarizing methods)* (optional) 
  (Step 5: Announcing principal outcomes) (optional)** 
The paper utilizes the notion of ….  
  (Step 6: Stating the value of the present research) (optional)** 
  (Step 7: Outlining the structure of the paper) (optional** 
This is structured as follows….  
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Examples of Sentences to Analyze for Moves (Kanoksilapatham, 2010) 
 

อตัภาคที ่2 อนุวจัน์ที ่2: การต่อยอดความรู้เดมิ (adding to what is known) 

(16) In this article, we extend previous work by explaining the motivation for our 

work as well as its relationship to object orientation.                                             

[TSM3]CV  

(17) The basic premise of this article is that coordination technology can be extended 

for use in mobile computing and can offer an elegant solution to a set-of difficulty 

engineering problems.                                                                                  

[TSM9]SW  

(18) Therefore, it is necessary to further explore the advantages of computer aided 

diagnosis (CAD) techniques in the MRI clinical environment.                                                                     

[AOR12]BM   

ผูว้จิยัสามารถทาํใหผู้อ่้านงานวจิยัประจกัษใ์นคุณค่าของงานวจิยัปัจจุบนั โดยการ 

กล่าววา่ งานวจิยัปัจจุบนัไดส้ร้างองคค์วามรู้เพิ่มเติมจากเดิมอยา่งไรบา้ง   

 

อตัถภาคที ่2 อนุวจัน์ที ่3: เหตุผลสนับสนุนงานวจิัย (positive justification) 

(19)  However, knowledge of the restrictions and characteristics of the networks, if 

duly exploited, may substantially keep the problem complexity and the subsequent 

computer requirements to a practical time, so that some larger systems can be 

considered, allowing their three-dimensional optimal solution to be found in this 

deterministic way.                                                                                           

[JHA9]CV 

 (20) It is therefore highly desirable to develop efficient techniques for converting 

serial EM algorithms into EM algorithms that are parallel disks independently.                                       

[JAC8]SW  

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



Siriwimon Noksub  Appendices / 186 
 

(21) Therefore, there is a pressing need for devising ways to quantify the gait 

performance so that their overall performance can be quantified and monitored as a 

result of treatments.                                                                                    

[TBM12]BM  

อตัถภาคท่ี 2 อนุวจัน์ท่ี 2: เหตุผลสนบัสนุนงานวจิยั กเ็ป็นอีกทางหน่ึงท่ีช่วยกาํหนด แนวทางวจิยั ซ่ึงแสดงโดยใชค้าํหรือขอ้ความ เช่น 

desirable และ a pressing need 

 

อตัถภาคที ่3 อนุวจัน์ที ่2: ระเบยีบวธีิวจิัยโดยสรุป (summarizing method) 

 (25)   The experiments involved a set of circular cylinders of differing diameter 

placed in the same approach flow.                                                                 

[JHA1]CV  

(26)  We have incorporated two techniques for test generation into the WYSIWYT 

methodology.                                                                                                 

[TSM5]SW  

(27)  To this end, a number of derivatives in a new class of simple and versatile 

hydrogels have been prepared and evaluated for their abilities to kill or prevent the 

growth of bacteria, or inhibit proteases.                                                           

[MR1]BM         

ตวัอยา่งขา้งตน้แสดงวา่ การระบุระเบียบวธีิวจิยัของงานวจิยัปัจจุบนัในภาคบทนาํช่วยให ้ ผูอ่้านทราบเก่ียวกบังานวจิยัปัจจุบนั  แม้

กระนั้นกต็าม ระเบียบวธีิวจิยัท่ีนาํเสนอในภาคบทนาํน้ี เป็นไปโดยยอ่ และกระชบั  

 

 

อตัถภาคที ่3 อนุวจัน์ที ่3: ผลวจิัยทีสํ่าคญั (principle outcomes) 

 (28) This technical note presents the results of clear water local scour generated by 

3D wall jets in a non-cohesive sand bed at low tail water depths.                                                                    

[JHA6]CV  
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(29) In this article, we present a significantly fast and accurate solution to the protein 

side-chain packing problem by representing the rotamer conflict relationship using a 

residue interaction graph, …..                                                                        

[JAC7]SW  

(30) In this study, we report the fabrication of anisotropic 3D agarose hydrogel 

scaffolds with gradients of coupled LN-1…                                               

[BMR8]BM 

อตัถภาคท่ี 3 อนุวจัน์ท่ี 5 เสนอผลวจิยัท่ีสาํคญัเพื่อใหผู้อ่้านไดต้ดัสินวา่งานวจิยัปัจจุบนัเป็น ท่ีสนใจ ควรติดตามอ่านต่อหรือไม่ 

  

อตัถาคที ่3 อนุวจัน์ที ่4: คุณค่าของงาน (study value) 

(31)  This study brings some new understanding of the physical processes affecting 

dispersion in meandering channels with a loose bed.                                                                                                                    

[JHA12]CV  

(32)   The contribution of this paper is thus to generate tests from a generalization of 

the requirement of a system, in the context of object-oriented embedded software.                                       

[TSE3]SW  

(33) Thus, our research project should ultimately yield recommendations 

concerning possible clinical applications of the scanner.                                                                                  

[TMI6]BM        

ภาคบทนาํของบทความสาขาวศิวกรรมศาสตร์อาจเสริมความเขม้แขง็ของงานวจิยัปัจจุบนั โดยการระบุวา่ผลวจิยัท่ีไดรั้บมีคุณค่า 

หรือคุณประโยชน์ อยา่งไรบา้ง  

  

อตัถภาคที ่3 อนุวจัน์ที ่5: เค้าโครงบทความ (outline) 

(34) This paper is organized in the following manner.  First, a description of the study 

site and the available stage and discharge measurements is given. Then, the two 
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modeling methods are briefly explained.  Afterward, the setup and the results of each 

model are presented.  … The paper closes with conclusions and recommendations.                                                   

[JHA5]CV  

(35) In Section 3, we go beyond propositional satisfiability, and extend the 

framework to …. .  In section 4, based on the Abstract DPLL Modulo Theories 

framework, we introduce our DPLL (T) approach for building SMT systems.                                                      

[JAC11]SW 

(36)  The paper is organized as follows.  The compression assessment criteria for 

DVT are presented in Section II, …                                                               

[TBM5]BM                

อตัถภาคท่ี 3 อนุวจัน์ท่ี 7 เป็นการระบุเคา้โครงบทความ ใหผู้อ่้านทราบโดยคร่าวๆ วา่ บทความวจิยัมีการนาํเสนอเน้ือหาโดยลาํดบั

เป็นอยา่งไร   

 

อตัถภาคที ่3 อนุวจัน์ที ่7: คาํจํากดัความ (definitional clarification) 

(40)  … in this paper, we will define and use the terms acceptable routes and service    

level in the stochastic scenario.                                                                         

[INT3]SW  

(41) “Precision” is a measure of repeatability and shows how reproducible a 

measurement is; i.e., the degree of agreement between individual measurements of a 

set of measurements, all of the same quantity.  “Precise” means repeatable or reliable, 

obtaining the same measurement each time.                                                        

[TMI6]BM            

เป็นท่ีน่าสงัเกตวา่ ไม่มีการพบอตัถภาคท่ี 3 อนุวจัน์ท่ี 7: คาํจาํกดัความ ในภาคบทนาํของ กลุ่มวศิวกรรมโยธา แต่พบในภาคบทนาํ

ของกลุ่มวศิวกรรมชีวเวชและวศิวกรรมซอฟตแ์วร์ ซ่ึง สอดคลอ้งกบัผลการศึกษาบทความคอมพิวเตอร์ของแอนโทนี  

(Anthony, 1999)  คาํท่ีเลือกมาเสนอ ในอนุวจันน้ี์เป็นคาํท่ีมีบทบาทสาํคญัในงานวจิยั  

เพื่อใหเ้กิดความเขา้ใจท่ีตรงกนัขณะอ่านงานวจิยั 
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APPENDIX F 

 

 

Table for the Results of Move Frequency in the Introduction Sections of Cell 
Biology and Laboratory Animal Research Articles 

 

 

 

 

 

 

 

 

 

Moves-Sub Moves 

 

The Introduction 

Sections of Cell 

Biology 

Research Articles 

The Introduction 

Sections of Laboratory 

Animal Research 

Articles 

 

 f % f % 

Move 1: Establishing a territory  

M1S1: Topic generalization  

 

358 

 

57.88 

 

362 

 

53.94 

Move 2: Establishing a niche 

M2S1A: Indicating a gap 

 

60 

 

9.55 

 

61 

 

9.09 

M2S1B: Adding to what is known  0 0 19 2.79 

M2S2: Positive justification  59 9.39 84 12.59 

Move 3: Presenting the present  

M3S1: Study purpose 

 

55 

 

8.51 

 

50 

 

7.45 

M3S2: Research question or hypothesis 17 2.22 7 1.04 

M3S3: Definition 0 0 0 0 

M3S4: Method 23 3.67 7 1.04 

M3S5: Principal outcome 48 7.51 11 1.63 

M3S6: Study value 8 1.27 39 5.81 

M3S7: Outline 0 0 31 4.62 

Total 628 100 671 100 
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APPENDIX G 

 

 

Table for the Results of Language Use in Terms of Sentence Types, tenses, and 
Voices in the Introduction Sections of Cell Biology and Laboratory Animal 
Research Articles 

Language Use Cell-Biology Laboratory Animal 

 f % f % 

Sentence type     

Simple  255 40.61 333 47.03 

Complex 237 37.74 327 46.18 

Complex-Complex 75 11.94 29 4.11 

Compound 61 9.71 19 2.68 

Total 628 100 708 100 

Tense     

Present Simple 804 69.06 793 63.09 

Past Simple 222 19.08 310 24.67 

Present Perfect 127 10.91 135 10.74 

Future Simple 7 0.61 10 0.79 

Past Perfect 4 0.34 9 0.71 

Total 1164 100 1257 100 

Voice     

Active 806 69.31 820 65.54 

Passive 357 30.69 431 34.46 

Total 1163 100 1251 100 
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APPENDIX H 
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APPENDIX I 
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APPENDIX K 

 

 

The Curriculum Vitae for an Australian Researcher as a Coder in this Study 

CURRICULUM VITAE 
 

Name: Gavin Bryce Rintoul 

Address: 454/31 Sutthisan Road, 

 Dindaeng, Bangkok 10400 

Telephone: (Mobile)  (66) 092-260-4035 

E-mail:  honeythesisguy@gmail.com 

Work status: Australian Citizen with Thai Non-Immigrant Category 

O Visa 

 

TERTIARY EDUCATION 
 

Gained a TESOL Certificate on 23 December 2016 from ECC (Thailand). 

Commenced 8/96 a PhD in Food Science & Technology, School of Land & Food, Uni 
of Qld.  Thesis submitted 4th April 2002; PhD conferred 24th March 2003. 

The thesis title is "Chemical Fingerprinting of the Volatile Fraction of Species-
Specific Floral Australian Honeys". 

Work involved analysis of the volatile organics of Australian honeys.  Analysis of the 
volatiles was by GLC and GC/MS in scanning mode.  Numerous volatile compounds 
were identified and quantified, specifically essential oil compounds and others of 
microbial origin or from sugar degradation.  Successful thesis completion required 
proficiency in office software as well as third party applications including Isisdraw for 
molecular structure drawing.  I reviewed the relevant scientific literature, maintained 
an Endnote® bibliographic database and composed a literature review.  I also did 
some proofreading for my colleagues.    
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March ‘87-March ‘88, completed M.Phil. (prov.) at Griffith Uni, School of Science. 

From March ‘88 to June 28, ‘91, undertook M.Phil. studies in marine natural products 
chemistry.  The Masters thesis title was: - "Isolation and Structural Elucidation of 
Agelasine-G, a Novel Purino-Diterpene from a Marine Sponge". 

This research involved the extraction and chromatographic separation (HPLC, TLC, 
& GPC) of cytotoxic compounds followed by their structure elucidation by spectral 
methods (NMR, FTIR, UV/Vis, mass spectrometry and polarimetry).  

Griffith Uni, School of Science, 1980-82, B.Sc. in Chemistry and Biochemistry.  
Included was a third-year project in Marine Natural Products Chemistry.   

 

OTHER COURSES  
 

Train the Trainer 

Queensland Health workshop on needlestick injuries 

ChemAlert training 

Spill Kit Awareness and Training.   

 

EMPLOYMENT HISTORY: (reverse chronological order) 

 

Chess Instructor, IWICA (Indo Western Institute of Cultural Arts), Belle Park 
Residence, Narathiwat  Soi 24, Chongnonsi, Yanawa, Bkk-10120.  April 1rst 2017 
to present. 

English Instructor, ECC Ladprao branch had me working two days a week at 
Chandrakasem Rajabhat University Demonstration School.  January 4th 2017 to 
January 25th 2017. 

Forensic Examiner, Forensic Science Branch, Northern Territory Police, Fire and 
Emergency Services, Peter McAulay Centre, 814 McMillans Road, Knuckey 
Lagoon, NT 0828, Australia. June 17th 2013 to October 14th 2016. 

duties: I was involved in analysing drugs of abuse in biological samples and blood 
alcohol levels. Instrumentation includes ELISA, GC-FID and GCMS.  I used ELISA 
kits and a Thermo Fisher microplate reader for the screening of THC, opiates, 
Methamphetamine, Amphetamine, Cocaine and Methadone in blood.  I have also 
been involved with BAC analyses including Headspace Analysis. 

Forensic Toxicology, Queensland Health, Coopers Plains, Brisbane, Australia.  
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Laboratory Technician, 10th October, 2005 to 14th December, 2012. 

duties: I have been involved in analysing drug levels in urine samples.  

 

Chemical Residues Lab, Animal Research Inst., Department of Primary Industries. 
Yeerongpilly, Australia.  Technical Officer.  29th June to 6th October, 2005. 

duties: I assisted in the analysis of antibiotic residues in livestock-derived material.  

School of Land and Food, University of Queensland - St. Lucia, Australia Research 
Assistant (casual/part-time work).  Feb. ‘05 – May ‘05. I had an interest in the 
essential oil composition of Fingerlime, an Australian native citrus species.   

School of Land and Food, University of Queensland - St. Lucia, Laboratory 
Demonstrator (part-time), 2nd semester ‘00; 2nd semester ‘01; 1st and 2nd 
semesters ’02, 1st and 2nd semesters ’03, 2nd semester ’04. 

duties: I assisted in 2nd & 3rd year food science students in food chemistry lab 
classes. 

Some of the experiments in food composition/chemistry included: 

•Determination of moisture in a variety of foodstuffs 

•Determination of °Brix in fruit juices 

•Determination of % alcohol in beer, wine and spirits by GC 

•Determination of ash and mineral content of flour and tea 

•HPLC sugar analysis 

•TLC analysis of artificial food colouring substances 

•Soxhlet fat analysis and Kjeldahl protein analysis of sausage 

•Titratable acidity in fruit juice 

•Vitamin C determination in fruit juices.   

School of Science, Griffith University, Tutor/Laboratory Demonstrator (part-time), 
1st semester ’04. 

DUTIES: I assisted first year science students in chemistry laboratory practical classes 
as well as theoretical tutorials.  Work involved assessment of laboratory performance 
plus critically assessing written technical reports. 

School of Land and Food, University of Queensland – Gatton, Research Assistant 
(casual/part-time), 10/02 to 5/03. 

duties: This main project was on the analysis of phenolics in tea. Methodologies 
used included utilising Sep-Pak C18 cartridges and gel permeation chromatography.  
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Another project during this period was determining °Brix, moisture (by oven 
drying), and water activity in fresh and semi-dried tomatoes.  I also did some work 
assisting in blending pet food ingredients. 

Agriculture and Horticulture, University of Queensland - Gatton, Research Assistant 
(part-time), 6/01 to 10/01. 

duties: Analysis of grain samples for gluten using ELISA.  Work included sample 
prep.  

School of Land and Food, University of Queensland - Gatton, Research Assistant, 
casual (a few weeks) during my PhD candidature. 

duties: Sample preparation (solvent extraction) and analysis (GC) of Lemon Myrtle 
(Backhousia citriadora) essential oil samples. 

School of Land and Food, University of Queensland-Gatton, Laboratory 
Demonstrator, 3/98 to 6/98. 

duties: Assisting first year science students in chemistry laboratory classes.  Work 
involved assessment of laboratory performance plus critically assessing written 
technical reports as well as assistance in understanding theoretical aspects.   

Castrol Limited (Brisbane), Casual Laboratory Technician, mid-December 1994 to 
mid-February 1995.  

duties: Undertaking oil and lubricant analysis.  Methods utilised included FTIR, 
density determinations, and viscosity determinations. 

Dept. of Food Science and Technology, University of Queensland-Gatton Research 
Assistant, 3/93 to 12/94. Senior Research Assistant, April `95 to Sept.`95, then May 
‘96 to July ‘96.  (Returned after contract work for Castrol). 

duties: Undertaking analysis to determine the composition of the volatile components 
of Australian honeys utilising gas chromatography and GCMS.  

Centre for Analytical Sciences, School of Chemistry, QUT, Research Assistant, July 
‘92 to Dec ‘92. 

duties: 

● Sample preparation (freeze drying, ashing, and Kjeldahl 
digest) plus analysis. 

● Another project at QUT I was involved in was on the organic 
synthesis. 

 

School of Science, Griffith Uni, Casual Research Assistant, 7/91 to 10/92. 

duties: Synthetic reactions plus kinetic and spectral analysis in the field of organo-tin 
chemistry. Air-sensitive and moisture sensitive reactions were achieved. Also 
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involved was literature work and data analysis with Cricket-Graph software.  

School of Science, Griffith University, Laboratory Demonstrator, 3/88 to 5/88 and 
3/89 to 5/89 (During my Masters candidature). 

DUTIES: Assisting first and second year science students in first year science and 
second year Organic Chemistry laboratory practical classes.   Work involved 
assessment of laboratory performance plus critically assessing written technical 
reports as well as assistance in understanding theoretical aspects. 

Dept. of Chemistry, University of Queensland, Research Assistant, 4/86 to 12/86. 

DUTIES: Extraction and isolation (mainly HPLC) plus spectral analysis (UV and 
NMR) of toxic peptides from a class of marine organism. 

Dept. of Animal Science., University of New England, Jnr Research Fellow, 8/84 to 
2/86. 

DUTIES: Biological sample preparation, (buffer preparation, tissue grinding and 
centrifugation), starch gel electrophoresis and histochemical staining on Drosophila. 

CSIRO Marine Laboratory, Cleveland, Qld., Experimental Officer, 8/83 to 7/84. 

DUTIES: Biological sample preparation (buffer preparation, tissue grinding and 
centrifugation), starch gel electrophoresis and histochemical staining on lobsters. 

 

REFEREES 

Neil Morsley (He lectured in the TESOL course I completed) 

Director of Teacher Development at ECC 

ITEC House (Head Office) 

9 Lumpini Road, Pathumwan , Bangkok, 10330 

Phone:  02-655-3333. 

e-mail:  morsleynd@gmail.com  

 

Hazel Rivera (most recent Team Leader) 

Forensic Science Branch, Northern Territory Police, Fire and Emergency Services, 
Peter McAulay Centre, PO Box 39764, Winnellie NT 0821, Australia. 

Phone:  61 8 8922 1322. 

fax:  61 8 8922 3197. 

e-mail:  Hazel.Rivera@nt.gov.au 
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Michael Johns 

Head of Chemistry at Lanna International School in Chang Mai.  

Skype: michael.johns4. 

Phone:  0949624046. 

e-mail:  mljohns27@hotmail.com   

 

Michael Esmel (current manager) 
IWICA (Indo Western Institute of Cultural Arts),  
Belle Park Residence, Narathiwat  Soi 24, Chongnonsi, Yanawa, Bkk-10120.  
Phone: 08 1699 2038,  092 406 7556 
E-mail: admin@iwica.com 
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Miss Siriwimon Noksub 

28 September 1992 

Bangkok, Thailand 

Phranakhon Si Ayutthaya Rajabhat  

University, 2011-2014 

Bachelor of Arts (English)                         

Mahidol University, 2015-2017                    

Master of Arts (Applied Linguistics) 

HOME ADDRESS                                       

                                                                        

. 

 

16/3 Moo 12, Bangmeanang                      

Subdistrict, Bangyai District, 

Nonthaburi Province, 11140, Thailand 

Tel: 064 092 7308 

E-mail: triplewords@gmail.com 
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