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Abstract— Introduction is an important part of research articles. It is the first opportunity to make good impression and establish the credibility over the 
reading audience. Well-written introduction of a research article increases the chance of paper acceptance and citations. The objective of this study is to 
produce a structure for writing introduction section for software engineering (CARSSE) research articles. Nine highly cited research articles from ―IEEE 
Transaction on Software Engineering‖ are selected for pattern extractions. Creating a Research Space (CARS) model is kept as a baseline wi th 
additional three parameters: sentences, paragraphs and references. Keeping the CARS model in view, from the selected studies, ―occupying a niche‖ 
move obtains around 48% of appearance in the introduction section whereas ―establishing a territory‖ and ―establishing a niche‖ moves carry 34% and 
18% respectively. The proposed structure can further be extended and precise by adding a few more studies. 
 
Index Terms—: Software articles, Writing, Introduction, CARS model, research papers 

——————————      —————————— 

1 INTRODUCTION 
Publication is an important means for communicating 
research. Two famous models for structuring the scientific 
papers are usually discussed in the literature [1]: Hourglass 
Model and King Model. In both models, ―introduction‖ is 
necessary part. It is also one of the most studied section of 
research articles [2]. Introduction helps the readers to 
understand from a general subject of area to a particular field 
of research [1]. It is the first opportunity to make good 
impression and establish the credibility over the reading 
audience. Well-written introduction of a research article 
increases the chance of paper acceptance and 
citations.Several studies [2]–[9] have attempted to give a 
structure for writing effective introduction section. One of the 
most popular and widely accepted model is ―create a research 
space (CARS)‖ [10]. The CARS model is comprised of three 
moves to write effective introduction: (1) establishing territory, 
(2) establishing a niche, and (3) occupying the niche. Each 
move in the CARS model is constituted on certain steps. For 
instance, claiming centrality, making topic generalizations, and 
reviewing previous research are the steps of establishing 
territory. In the same way, counter claiming, indicating a gap, 
question-raising, and continuing a tradition are the steps of 
establishing a niche move. Lastly, occupying the niche steps 
are: outlining purposes, announcing present research, 
announcing principle findings, and indicating the structure of 
research article.  
Anthony conducted a study [6] to verify the accuracies of the 
standard models for writing introduction in SE. He claimed that 
a number of important features are not considered while 
writing introduction of research articles. For example, detailed 
review of background, evaluation of research, and inclusion of 
important definitions and examples. In order to discuss on the 

CARS model, Anthony [6] also claimed that CARS model is 
mostly used but it is missing number of important features. 
Moreover, CARS model [8] also does not provide any solid 
quantifications for writing introduction in SE. For instance, how 
many numbers of paragraph should be written to establish a 
territory? The same question can be aroused for sentences, 
words or references. Because they make the foundation of 
any research’s introduction. Therefore, this study is carried out 
with an objective to define a structure for writing introductions 
in SE research articles. The CARS model is kept as a baseline 
with additional three parameters: sentences, paragraphs and 
references. The purpose of this study is to quantify the 
structure of introduction so that SE researchers could get 
some standard guidelines. The following section covers a 
related work that discuss other models for writing introduction 
section. Later, the methods of the study are presented with the 
study selection process. Results and discussion section 
highlights the significant results and their discussion based on 
the study objective.  At the end of the article, conclusion is 
drawn from the major outcomes of the study. The very section 
also presents the future directions for further extensions.    
 

2 RELATED WORK 
Introduction is a way of defining purpose and theme of 
research paper. It leads the reader to understand the view 
from general to specific area of work. Introduction can be 
started with the announcement of topic or area on which 
research has been conducted (i.e., [11]–[18]). Several scholars 
had used CARS model for writing introductions. The model is 
proposed by John Swales. Introduction catches the reader’s 
interest if it is well pronounced and well written with specific 
tone. Each move of CARS model has its own significance with 
respect to declaring one’s work. John Swales performed text 
analysis for explaining genre while using rhetorical-linguistic 
approach. Similarities and differences has been examined in 
communicative events and individual users.  
Samraj [2] analysed introduction of research articles from two 
fields: conservation biology and wildlife behaviour. She 
selected twelve research articles from conservation biology 
and wildlife behaviour published in 1995. All the research 
articles were analysed by using CARS model. After reviewing 
the introductions, Samraj suggested that how the CARS model 
can be modified into those two fields. For instance, she 
modified establishing territory move by adding sub steps into 
claiming centrality: claiming centrality in either research or in 
real world. Additionally, topic generalization and reviewing 
research steps were removed and new step was added: 
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presenting background information. Samraj further mentioned 
that reviewing previous items of research can be subsumed 
under the step ―indicating a gap‖ because it can be discussed 
during creating gap. She also modified ―indicating a gap‖ step 
by considering either in research or in real world. Author also 
added new step into establishing a niche move which is 
―presenting positive justification‖. 
Introduction, Methodology, Research And Discussion (IMRAD) 
[9] model is also a well renowned model for writing research 
articles. IMRAD model mainly focus on all parts and subparts 
of any research article: from Introduction to discussion focus is 
majorly distributed. Posteguillo [8] analysed research articles’ 
structures by taking forty studies from different articles of 
academic journals in the field of computing. Results of the 
study [8] indicate that IMRAD pattern are not applied on 
articles in computer science field systematically. While, 
analysing introduction based on CARS model, Posteguillo 
identified ―topic generalization‖ step was mostly used by 
computer science authors (65.00%) and claiming centrality 
appeared with 47.50%. Similarly, ―counter claiming‖ step was 
avoided by CS authors as it obtained 2.5%. ―Indicating gap‖ is 
highly written step in CS introductions with 57.00%. In the last 
phase of CARS model in Posteguillo’s study, announcing 
present research appeared highly frequent by 95% and 
principle findings and outlining purpose appeared as 70% and 
25% respectively. Furthermore, Ozturk [7] also conducted the 
exploratory research to explore the introductions. He analysed 
20 research articles to investigate the difference in the 
structure of introduction of two sub disciplines of applied 
linguistics: second language acquisition (SLA) and second 
language writing (SLW). It was observed that moves of CARS 
model are not related in two different sub-disciplines: SLA and 
SLW. This study was only focused on organization of moves 
rather than steps included in each move. Based on the results, 
Ozturk claimed that CARS model was inaccurate on the 
selected studies. However, CARS model was useful for 
descriptive reference. He also observed that variations can 
also be identified in related disciplines. 

 

3 METHODOLOGY 
In order to obtain the study objective, this study selected 
09(these are called as S1 until S9 in this study [19]–[27]) 
highly cited articles from the journal ―IEEE transactions on 
Software Engineering‖ between the years 2008 and 2018. The 
journal is highly reputed in the study domain. The citation 
based study selection had basically two benefits: (1) citation 
makes the article’s acceptance which means that article has 
clear understanding and (2) to reduce the selection bias. 
Moreover, all of the selected articles were reviewed based on 
the study measure ―create a research space in software 
engineering (CARSSE)‖. The measure was developed based 
on the CARS model’s attributes. Each attribute of the model 
was quantified based on the parameters: number of words, 
number of sentences, tense type, number of paragraphs, and 
number of references. These simple frequency quantifications 
had helped us to summarize the general structure of the highly 
reputed articles which discloses the working weight against 
each attribute. The number of references also helped us to 
direct our efforts toward the best practices. In a nutshell, the 
parameters which were focused are paragraphs, sentences 
and references. 

 

4 RESULTS AND DISCUSSION 
The first thing that is realized during reviewing the articles, 
most of the cited articles were based on software testing. It is 
said because seven out of selected nine articles were based 
on software testing. To summarize the results and discussion 
part effectively, we have segregated the section into 
paragraphs, sentences and references sub sections. 
 
 
4.1 Paragraphs 
The paragraph frequency had given us a general 

understanding about the overall structure of introduction 
section. It has also helped to understand the way authors 
usually discuss different parts of introduction. From the aerial 
view, the authors have commonly written eight to nine 
paragraphs in the introduction section. While keeping in view 
the CARS model, we realized that author usually spares two to 
three paragraph to establish a territory in the introduction. 
There was on study S6 which established the territory in 5 
short paragraphs. Based on our understanding, authors 
explained the importance of the topic with the help of literature 
support during establishing territory as it was a systematic 
literature review (SLR). Table 1 below presents the number of 
paragraphs found in each study against each move of CARS 
model. 
 

TABLE 1 
CARS MODEL MOVES AND PARAGRAPHS FREQUENCY IN THE 

SELECTED STUDIES 

Move 
S
1 

S
2 

S
3 

S4 
S
5 

S6 S7 
S
8 

S
9 

Total 

Establishing 
a Territory 

2 2 2 4 4 5 3 1 2 25 

Establishing 
a Niche 

3 2 1 1 1 1 1 1 2 13 

Occupying 
a Niche 

4 4 3 3 2 5 7 4 3 35 

Total 9 8 6 8 7 11 11 6 7  

 
The second move ―establishing a niche‖ appeared to be a 
short move in the introduction in SE domain. In the selected 
studies, six articles wrote only one paragraph to discuss the 
move. However, 1 to 2 paragraphs appeared as an average 
for the second move of CARS model. Moreover, the last move 
of CARS model was the most weighted one in the introduction 
section. We counted total 35 paragraphs from 73 total 
paragraphs only on this move (i.e., occupying a niche). In 
other words, occupying a niche move obtains around 48% in 

 

Fig. 1. CARS model steps and sentences in the selected studies 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 9, ISSUE 04, APRIL  2020       ISSN 2277-8616 

 

1375 
IJSTR©2020 
www.ijstr.org 

the introduction section whereas establishing a territory and 
establishing a niche moves carry 34% and 18% respectively. 
 
4.2 Sentences 
During paragraph results, we only focused the CARS model’s 
moves. As mentioned earlier that each CARS move has 
certain steps. This section had also summarized the results by 
keeping the steps of each move in view.  At the first quick 
sight, we counted total 178, 88 and 47 sentences from the 
nine selected studies for occupying a niche, establishing a 
territory and establishing a niche respectively.  Total 35 
sentences were found as an average in the introduction 
section of those selected studies.  There were three steps in 
the first move: claiming centrality, topic generalization and 
reviewing research. Based on the selected studies, we found 
10 sentences as an average for establishing territory move. 
We also found that authors have written 3-5 sentences in each 
steps. However, little extension was found in the step 
―reviewing research‖ in which authors of studies S5, S6 and 
S7 wrote 13, 14 and 10 sentences respectively. Of course, 

reviewing more studies would strengthen the theory grounds. 
Furthermore, we found a critical fact in the second move 
―establishing a niche‖, authors have majorly highlighted one 
step ―indicating a gap‖ which is a second step in the move.  
Every single selected study had written 6-8 sentences to 
discuss about gap. On the other side, counter claiming and 
continuing a tradition steps were found in only two studies S7 
and S9. While, ―question raising‖ step did not appear in the 
any selected study. In other words, establishing a niche means 
to indicate gap. We summarize the overall results in the 
following figure 1.In the third move ―occupying a niche‖ was 
the most frequent move in the selected studies. This move had 
three steps: (1a) outlining purpose or (1b) announcing present 
research, (2) principle findings and (3) structure of the article. 
Every step was highly frequent. We counted 20 sentences per 
step in the third move which is the highest average in the 
overall CARS steps. The following table 2 presents the overall 
appearance of the sentences in the CARS model. 

 

 
TABLE 2 

OVERALL APPEARANCE OF THE SENTENCES IN THE CARS MODE 

Move Steps S1 S2 S3 S4 S5 S6 S7 S8 S9 
Total 

sentenc
e 

Total 
words 

Establishing 
a Territory 

Step 1: Claiming Centrality 2 1 3 5 2 1 1 2 1 18 394 

Step 2: Topic Generalization 2 3 4 0 7 0 7 0 0 23 599 

Step 3: Reviewing Research 3 0 1 14 13 10 0 4 2 47 1226 

 Sub total 7 4 8 19 22 11 8 6 3   

Establishing 
a Niche 

Step 1a: Counter Claiming 0 0 0 0 0 1 0 0 2 3 79 

Step 1b: Indicating a Gap 8 2 6 6 4 2 2 4 5 39 890 

Step 1c: Question-Raising 0 0 0 0 0 0 0 0 0 0 0 

Step 1d: Continuing a 
Tradition 0 0 0 0 0 0 0 0 5 5 91 

 Sub total 8 2 6 6 4 3 2 4 12   

Occupying 
a Niche 

Step 1a: Outlining Purposes 2 17 3 12 0 4 4 7 6 55 1522 

Step 1b: Announcing Present 
Research 0 0 0 0 10 0 0 0 0 10 217 

Step 2: Principle findings 10 20 4 0 0 9 10 2 3 58 1477 

Step 3: Structure of Research 
Article 6 0 6 5 9 7 13 6 3 55 1115 

 Sub total 18 37 13 17 19 20 27 15 12  
 

Total 33 43 27 42 45 34 37 25 27 313 7610 

            

 
We further realized that authors had generally written the 
introduction in the present tense. However, some of the 
sentences were found in the past tense. The past tense was 
used majorly in three steps: reviewing research, counter 
claiming. Furthermore, total 7610 words were counted in 
overall 9 studies. More or less, every sentence was of 20-24 
words. 
 
4.3 References 
The last parameter of the study was to quantify the references. 
Total 221 references were counted in the selected studies. In 
these studies, S5 had reviewed 74 articles which was not 
observed as a common practice in the other selected studies. 
Based on the total number of references, the average number  
 

of reference is 25. However, if we consider S5 as an outlier, 
the average goes blew to 19. Not only every author writes 
differently but every study demands different structure. Based 
on our understanding, S5 is a survey based study which might 
have demanded authors to strengthen their study by adding 
several other studies. Because S5 study authors had used 
total 76 references and 74 of them were only in the reviewing 
research section. Moreover, the major reference’s citations 
were found in the steps: topic generalization, reviewing 
research, indicating a gap and outlining a purpose. On the 
other hand, steps like claiming centrality, counter claiming, 
continuing a tradition, announcing present research and 
structure of research article were appeared to be weakly cited. 
Table 3 below displays the number of references used in the 
different steps of CARS model. 
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TABLE 3 

CARS MODEL AND REFERENCE WEIGHT 

Move Steps S1 S2 S3 S4 S5 S6 S7 S8 S9 Total 

Establishing a Territory 

Step 1: Claiming Centrality 0 0 2 2 0 0 0 0 0 4 

Step 2: Topic Generalization 0 13 1 0 0 0 13 0 0 27 

Step 3: Reviewing Research 10 0 7 10 74 7 0 3 14 125 

Establishing a Niche 

Step 1a: Counter Claiming 0 0 0 0 0 0 0 0 4 4 

Step 1b: Indicating a Gap 6 1 0 2 0 0 0 6 2 17 

Step 1c: Question-Raising 0 0 0 0 0 0 0 0 0 0 

Step 1d: Continuing a Tradition 0 0 0 0 0 0 0 0 0 0 

Occupying a Niche 

Step 1a: Outlining Purposes 0 11 0 0 0 0 0 1 4 16 

Step 1b: Announcing Present 
Research 0 0 0 0 2 0 0 0 0 2 

Step 2: Principle findings 5 3 0 0 0 0 4 0 10 22 

Step 3: Structure of Research Article 
0 0 0 0 0 0 4 0 0 4 

Total 21 28 10 14 76 7 21 10 34 221 
           

 
At the end of the discussion section, this study summarizes 
the introduction structure for software engineering research 
articles based on the CARS model. Table 4 had described the 
study parameters with minimum and maximum average 
occurrences. We have deleted the question raising step from 

establishing a niche move as it did not appear in the selected 
studies. Based on the minimum appearance, the structure 
requires to have 34 sentences in 6 paragraphs with 18 
references. Similarly, the maximum appearance includes 70 
sentences in 9 paragraphs with 26 references. 

 
TABLE 4 

CARSSE STRUCTURE 
Move Steps Sentences Paragraph Reference 

Establishing a Territory 

Step 1: Claiming Centrality 2-4 

2-3 10-14 Step 2: Topic Generalization 3-5 

Step 3: Reviewing Research 6-10 

Establishing a Niche 

Step 1a: Counter Claiming 1-2 

1-2 3-5 Step 1b: Indicating a Gap 5-8 

Step 1d: Continuing a Tradition 1-2 

Occupying a Niche 

Step 1a: Outlining Purposes 6-12 

3-4 5-7 
Step 1b: Announcing Present Research 2-3 

Step 2: Principle findings 6-12 

Step 3: Structure of Research Article 2-12 

Minimum 34 6 18 

Maximum 70 9 26 

    

5 CONCLUSION 

The main objective of the study was to propose a structure for 
writing introduction sections in software engineering research 
articles. The CARS model involves the moves and steps to be 
included within the introduction section. Based on the selected 
nine studies, ―occupying a niche‖ move had obtained around 
48% in the introduction section. On the other hand, 
―establishing a territory‖ and ―establishing a niche‖ moves 
carried 34% and 18% respectively. Additionally, this study had 
summarized that minimum 34 sentences should be written in 6 
paragraphs with 18 references to strengthen the SE research 
articles. This study had also defined the structure for the 
studies whose introduction contains huge explanations. For 
example, one should write 70 sentences in 9 paragraphs with 
the help of 26 references for long introductions in SE. 
Moreover, one of the major limitations of the study is the 
number of selected articles. Hence, the proposed structure 

could further be extended and precise by adding a few more 
studies. One can also add studies from other domains for 
generalizing it.   
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