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Abstract
Aiming to explore the distributions of reference location in rhetorical sections of research articles and examine the 
relationship between the selection of rhetorical structure and the characteristics of references, we conducted a 
scheme with six types of rhetorical roles of literature review in research articles and applied to 4,931 JASIST 
research articles. The results showed that the pattern of selecting rhetorical structure of literature review in JASIST 
have evolved three stages from citing throughout to conventional literature review. Conducting a standard 
literature review section has become predominant for preparing scientific papers since early 21st century. We also 
found that the selection of rhetorical structure regarding literature review affect the disciplinary distribution of 
cited references. We will further investigate whether the rhetorical roles of distribution are related to the 
individuals’ knowledge structure in selecting references.

Introduction
To facilitate scholarly communication in the context of globalization and international 
collaboration in science, conventional rhetorical structures are used by scientists in the field of 
their scientific interest (Kanoksilanpatham, 2005). Swales’ approach to genre analysis has 
enhanced our understanding of rhetorical structure of the research articles (RA) that follow the 
conventional IMRaD (Introduction, Methods, Results, Discussion) macro-structure (Swales, 
1990). Many studies have analyzed the rhetorical structure of individual sections of RAs in 
various disciplines, such as studies of computer science (Posteguillo, 1999), applied linguistics 
(Yang and Allison, 2004), biochemistry (Kanoksilanpatham, 2005), and comparative studies of 
multiple disciplines (Lin and Evans, 2012). In a microsense, rhetorical moves in each of the 
four main sections of RAs have been also well-studied (Bruce 2008; Peacock, 2012). As far as 
Literature Review section is concerned, it is less considered in the macro-structure in these 
analyses of RA rhetorical structure, though it is a common section and a necessary 
argumentative step in RAs. The function of Literature Review is also implemented as rhetorical 
moves in Introduction section. According to the Swales’ CARS model (Swales, 1990), RA 
introductions contain three obligatory moves: (1) establishing a territory; (2) establishing a 
niche; and (3) occupying the niche. Move 1 and Move 2 of an RA introduction may fully 
implement the function of a Literature Review if there is no separate Literature Review section 
in the RA. The variation and effects of literature review in rhetorical structure of RAs largely 
remains an unexplored territory.
References cited in rhetorical sections have been found to have different characteristics. For 
example, the age of references varies by section, with older references in the Methods and more 
recent references in the Discussion (Bertin, 2016). Highly cited can be mainly selected for 
Methods purpose (Small, 2018), but also can be largely found in Introduction, Literature 
Review, and Discussion (Ding, Liu, Guo and Cronin, 2013; Thelwall, 2019). Hu, Chen and Liu 
(2013) found that citations are more likely to locate in the section of Introduction. Therefore, 
the selection of rhetorical structure for RA may affect the citing behavior of what kinds of 
reference would be cited in scientific writing. 
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Previous studies have found some factors that affect the author's citation behavior. For example, 
Milojević (2012) concluded that the collaboration level is an important factor related to citing 
behavior, especially in fields with extensive collaborative practices. A great deal of research 
has been done on citing behavior is about the reason for citing references, such as citing is 
guided by self-interest (Merton, 1957) or personal character (Kaplan, 1965). Lipetz (1965) 
characterized 28 and Duncan, Anderson, and McAleese (1981) concluded 26 different reasons 
for citing references. There are also many studies on the citation motivation. Garfield (1965) 
divided citation motivation into 15 categories, such as paying homage to pioneers, giving credit 
for related work, identifying methods, etc. Later lots of studies have listed various citation 
motivations from different perspectives. (Jurgens, Kumar, Hoover, McFarland & Jurafsky, 
2018).  
The selection of rhetorical structure determines how we organize and present a literature review 
in RAs in significant ways. For example, the distribution of cited references in a RA is greatly 
affected if the RA has an independent literature review section. Besides, since authors tend to 
cite different references across rhetorical sections, we believe the rhetorical structure regarding 
literature review may affect what references are cited and the rhetorical structure of scientific 
articles may also be a negligible factor for explaining citing behavior. Even the potential 
implications of rhetorical structure in citation studies, to our best knowledge, we have not found 
existing studies have examined the impact of the selection of rhetorical structure on citing 
behavior. In this article, we identify the evolving pattern of rhetorical structure regarding 
literature review by exploring the main sections for literature review in RAs. We also examine 
the relationship between the selection of rhetorical structure and the characteristics of 
references. We aim to answer the following research questions: 

(1) How does the role of literature review evolve in rhetorical structures of RAs? 
(2) How does the selection of rhetorical structures affect what kinds of references being 

cited in the literature review?  

Research design 

Data collection  
We selected the Journal of the Association for Information Science and Technology (JASIST), 
a well-known peer review journal in the field of library and information science (LIS), as the 
data source. Full text and metadata of 5,623 articles in JASIST from 1950 to 2018 were 
downloaded in June 2019. We excluded several types of articles including brief communication, 
opinion paper, call for papers, and biographies. 4,931 articles in total were finally considered 
in our study. The metadata of all the references of 4,931 articles were downloaded as well in 
Web of Science, including the authors, journals, and publication years. Web of Science only 
provides JASIST information since 1985. So, 127,356 references since 1985 in total were 
collected and classified into LIS and Non-LIS categories based on the Journal Citation Report 
classification. 

Coding process 
First, to build up a coding scheme in terms of rhetorical structure, we randomly chose 100 
articles (six to eight articles in every ten years by a random number generator) as coding 
samples. We manually read through all the articles and summarized the resemblances of how 
references distribute in an article based on the literal names of section headings. The 
resemblances eventually formed into six types of rhetorical structure regarding literature 
review. Type A and B both contain literature review sections. Type C and D are in line with 
IMRaD format. Second, we trained the coder to learn the six types among the coding samples. 

And the coder passed a validation test via another 50 articles by an accuracy of 92%. Finally, 
the coder manually classified all the rest of articles.  

A. Articles with specific sections entitled Literature Review, Related Work, etc.; 
B. Articles with specific sections about literature review without entitled as Type A, but as 

headings with relative topics; 
C. Articles that include literature review in the introduction section. A brief but standard 

literature review was placed in the end of or spread through introduction; 
D. Articles that include literature review in the background section. Several citations 

instead of a standard literature review were placed in the beginning of introduction; 
E. Articles without literature review but citations are spread throughout the full text; 
F. Articles without any reference.  

Findings 

Overview 
5.84% of total articles did not cite reference. They are mostly introduction of new concepts, 
techniques, and case studies. The most popular rhetorical structure in JASIST is surprisingly 
Type E, which exists the whole publishing life of JASIST. 45.79% of articles have cited 
reference all over the article. Type E dominates all indicators in Table 1, except the number of 
total reference and per article. The conventional structure of literature review, Type A, is 
secondarily most applied in JASIST articles. It showed appearances in most of the years. We 
observe that literature review in the introduction and background sections can be fairly 
acceptable in scientific writing. They yielded to almost 25% of all articles. Interestingly, Type 
B is the least the choice among JASIST authors, yet it occupied the largest number of references 
per article. It indicates the topical wise of literature review can possess a large proportion of 
references in individual articles compare to other structure.  
 

Table 1. Statistics of rhetorical roles of literature review 

Type # articles 
(N) 

% total # appearance 
year (A) 

Ave # per appearance 
year (N/A) 

# total 
reference (R) 

Ref per article 
(R/N) 

A 1,178 23.89% 51 23.10 43,760 37.15 
B 83 1.68% 24 3.46 3,788 45.64 
C 817 16.57% 48 17.02 31,760 38.87 
D 307 6.23% 34 9.03 12,788 41.65 
E 2,258 45.79% 69 32.72 35,260 15.62 
F 288 5.84% 34 8.47 0 0.00 
Total 4,931 100% 69 71.46 127,356 25.83 

Note. Appearance year is a year when a type of rhetorical roles appeared. 

The distributions of rhetorical roles of literature review in research articles 
The annual and proportional distributions certainly demonstrate couples of patterns with 
dynamic stages’ shifts. We divide the total phrase of nearly 70 years into three stages. 
Stage 1: Format-less stage (early time to the 1980s). Before scientific articles were published 
with a globally accepted format, citing behavior was even impossibly measurable and 
predictable. Although the IMRaD started to be adopted in science in the 1950s, the JASIST 
authors seemed to separate the roles of writing standard and citing preferences in this stage. 
Stage 2: Formatting stage (the 1980s to the early 21st century). Along with the widely accepted 
standard for preparation of scientific articles (Day & Gastel, 2006), updated APA style (the 
only format accepted for JASIST all the time) version by version, and the rapidly increasing 
number of publications, the diversity of citing preferences in JASIST started to make a 
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difference in this stage. Even though the scattered citing style (D) remained predominant, the 
emergence of other types of rhetorical roles began blossoming.
Stage 3: Standardized stage (the early 21st century till now). Conducting literature review 
sections in academic writing overthrew the domination of various cohabit citing behaviors. 
Citing reference in the conventional sections has become a trend in scientific publishing. 
Moreover, a norm of citing preferences in the specific literature review section appeared to be 
fundamental to publish in JASIST.

Figure 1. The annual distribution of rhetorical roles of literature review (left)
Figure 2. The annually proportional distribution of rhetorical roles of literature review (right)

Figure 3 compares the overtime changes of articles with literature review sections (Types A, B, C, D) 
and articles without literature review sections (Type E). Obviously, the proportion of articles with 
literature review sections has been increasing continuously. Although Type E dominated for the most 
of the time, especially before 2001, the turning point occurred in the early 1980s. This is when the 
American national standard for the preparation of scientific papers for written or oral presentation (ANSI 
Z39.16-1972) was published in 1972 and again 1979 (Day and Gastel, 2006). After 2001, the proportion 
of articles with literature review sections has begun to be higher than that of articles without literature 
review sections. The latter was below 50% for the first time. Presumably, the community of library and 
information science attracted and required researchers to submit manuscripts according to standard 
writing manual. Therefore, literature review has become an indispensable part in terms of scholarly 
communication standard since 2001. The growth rate increased from 2001 to 2010 and slowed down 
from 2010 to 2018 (a current peak has appeared). This slightly stability may result from the words 
limitation in the recent submitting instruction from Wiley.

Figure 3. Comparison of articles with and without literature review sections
Note. The ratio is calculated from the total number of different types of rhetorical roles in one category dividing 
the total number of articles. Hereinafter as Figure 4 and 5.

Type A, B, C, and D all represent articles which contain literature reviews to some degree. 
Figure 4 shows the comparison between inner groups. The two trends are similar (Spearman 
correlation test result is 0.832, P<0.01) and generally show an upward trend. However, the 
slopes of them illustrate that the conventional literature reviews have drawn more attention than 
the other, especially after the early 21st century. The growth rate of those articles with specific 

literature review sections increased even more since 2012 with a current peak of 64.55% in 
2018. This interests us. JASIST has started to limit word count currently. We presume the new 
policy would have affected the writing pattern regarding the selection of rhetorical structure in 
terms of literature review as literature review is normally considered as a word-demanding 
section. The results failed our assumption.

Figure 4. Comparison of articles with specific literature review sections and within other parts 
of manuscripts (Left)

Figure 5. Comparison of reference in articles with and without literature review sections (right)

The relationship between rhetorical structures and references
The analyses above have given the distributions of rhetorical structures from the perspective of 
publications. We collected the references of all the publications to examine the distributions of 
the relationship between rhetorical structure and references. We composed a comparison in 
Figure 5 between Type A and Type E, respectively representing articles with and without 
literature review sections. We assume that articles with literature review section would contain 
more LIS references (references were published in LIS journals) than those without literature 
review section. Mann - Whitney U test was conducted to examine whether articles with 
literature review section would have relationship with the results of these articles have cited. 
The results show the significant difference between the articles with literature review sections 
and the ones without such sections (U = 274, z = –3.738, P = 0.000 < 0.005). Apparently, 
articles with literature review section have distributed on the higher rate than the other in Figure 
5 (logistic regression result shows the difference is 5.83 times). This suggests the conventional 
literature review clusters inner-disciplinary topics rather comprehensive topics.

Conclusions and future research
In this article, we made a preliminary statistics and analysis on the distribution of the literature 
review in rhetorical sections. The pattern of selecting rhetorical structure of literature review in 
JASIST has been three stages from citing throughout to conventional literature review. 
Conducting a standard literature review section has become predominant for preparing 
scientific papers since early 21st century. Our preliminary results also show that the rhetorical 
structure may have effects on the disciplines where cited references are from. Future studies 
will consider how the selection of rhetorical structure affects selecting the types of cited 
references, and how these citations in turn impact on the knowledge structure of the essay. 
Furthermore, we will examine the selection preferences of rhetorical structure from the authors’ 
perspective and disciplinary differences.
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Abstract 

In recent years, the pressure of producing impacts such as the creation of intellectual property and other 
commercialisation activities (‘knowledge transfer’) has increasingly dominated the discourse of research 
institutions and universities. Research projects can be comparable to ‘gigs’ when they employ postdocs on 
precarious fixed-term contracts. However, there seems to be little consideration in research and science policy 
about the career development of postdocs beyond funded projects and there seems to be no metrics about the 
contributions of postdocs to knowledge production, nor data about ‘brain drain’ as a result of precarious contracts. 
Using in-depth, semi-structured interviews with postdocs, PIs, and support staff, this study aims to understand the 
perceived roles of postdocs as a career stage and the perceived success factors that help them transitioning from 
precarious contracts to long-term academic/research positions. The work-in-progress paper will discuss some 
preliminary findings including the meanings and contexts of postdoc, as well as the problems and issues of 
precarious, fixed-term contracts in relation to publication and knowledge production. This paper also calls for 
comprehensive data collection and analysis about the contributions by postdoctoral researchers and the potential 
loss of knowledge as a result of the precariousness of academic career.   

Introduction 

For decades, scholarly works and scientific research have been driven by a reward system that 
primarily recognises research funding, research metrics and ‘mobility’ or internationalisation 
(Ackers, 2008) as key performance indicators. The reward mechanisms have lent powers to 
governmental bodies and funding agencies who set priority areas and allocate funding 
accordingly. The pressure of producing impacts such as the creation of intellectual property and 
other commercialisation activities (‘knowledge transfer’) has increasingly dominated the 
discourse of research institutions and universities. Research projects are comparable to ‘gigs’ 
when they employ a large number of gig workers (PhD students, Postdocs) whose career paths 
are insecure and unclear. However, there seems to be little consideration in science and research 
policy about the career development of postdocs beyond funded projects. There is also no 
metrics about the loss of precarious labour—and the many contributions they would and could 
have made to science and society. 

The recent OECD report (2020), Resourcing Higher Education, has highlighted the harmful 
consequences of extensive casualisation of academic staff, for example, low retention of 
researchers, teachers, and students and lower quality of teaching and learning. Kwiek (2019) 
has examined stratifications in academic performance and power, pointing to the need of 
predictable career advancement for early career researchers. Flynn (2020) has described the 
disheartening experiences of being precarious with no clear paths to obtain a research grant or 
land a permanent position years after earning her PhD. The casualisation of work also limits 
the participation of the ‘gig workers’ in university and research governance.  

The development and challenges faced by early-career researchers, especially postdocs, have 
been studied in terms of regimes of valuation (Fochler, Felt and Müller; 2016), symbolic 
violence (Roumbanis, 2019), practices of appraisal devices (Nästesjö, 2020) and so forth. Most 
recently, a survey of postdoc conducted by Nature (Woolston, 2020) reveals ‘great distress’ 
experienced by postdoctoral researchers worldwide. Notably, Milojević, Radicchi and Walsh 


