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Abstract

Purpose — This paper aims to report a study of researchers’ preferences in selecting information
from cited papers to include in a literature review, and the kinds of transformations and editing
applied to the selected information.

Design/methodology/approach — This is a part of a larger project to develop an automatic
summarization method that emulates human literature review writing behaviour. Research questions
were: how are literature reviews written — where do authors select information from, what types of
information do they select and how do they transform it? What is the relationship between styles of
literature review (integrative and descriptive) and each of these variables (source sections, types of
information and types of transformation)? The authors analysed the literature review sections of 20
articles from the Journal of the American Society for Information Science and Technology, 2001-2008, to
answer these questions. Referencing sentences were mapped to 279 source papers to determine the source
sentences. The type of information selected, the sections of source papers where the information was
taken from, and the types of editing changes made to include in the literature review were analyzed.
Findings — Integrative literature reviews contain more research result information and critique, and
reference more information from the results and conclusion sections of the source papers. Descriptive
literature reviews contain more research method information, and reference more information from the
abstract and introduction sections. The most common kind of transformation is the high-level
summary, though descriptive literature reviews have more cut-pasting, especially for information
taken from the abstract. The types of editing — substitutions, insertions and deletions — applied to the
source sentences are identified.

Practical implications — The results are useful in the teaching of literature review writing, and
indicate ways for automatic summarization systems to emulate human literature review writing.
Originality/value — Though there have been several studies of abstracts and abstracting, there are
few studies of literature reviews and literature review writing. Little is known about how writers select
information from source papers, integrate it and present it in a literature review. This paper fills some
of the gaps.

Keywords Literature review writing, Multi-document summarization, Information science,
Information extraction, Information selection, Information, Information searches

Paper type Research paper

Introduction
A literature review is a summary of a set of related research papers. It selects
information from the papers, and organizes and integrates it into a logical justification

The preliminary results of this study were earlier presented at the Asia-Pacific Conference on
Library and Information Education and Practice 2011, Putra Jaya, Malaysia (Jaidka et al,
2011).This paper provides more details on authors’ information selection, as well as report new
findings on the types of text transformations performed on the selected sentences.
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for the author’s research. Literature reviews are typically written by researchers who
survey previous studies in order to identify research gaps and to place their own work
in the context of previous findings. Hart (1998, p. 27) listed the functions that a
literature review can serve:

(1) To distinguish what has been done from what needs to be done.

—_

2) To identify important variables relevant to the topic.

@
&«

To synthesize earlier results and ideas, and gain a new perspective.

—~
K

To rationalize the significance of the problem.

—_
1
=

To identify the main methodologies and research techniques that have been
used.

(6) To place the research in context with state-of-art developments, and so on.

Literature reviews are regularly found in books, journals and all manner of research
writing, to cite, summarize and compare contemporary and significant research in a
subject. However, little is known about how their authors select information, integrate
it and present it. Several studies have documented how professional abstractors as well
as authors write abstracts, what are the characteristics of such abstracts and how such
abstracts should be constructed and evaluated (Cremmins, 1992; Endres-Niggemeyer
et al, 1995). Cremmins (1992) introduced an analytical reading model for abstract
writing comprising retrieval reading, creative reading and critical reading. Similarly,
Endres-Niggemeyer ef al. (1995) identified the abstracting strategies of experts as
document exploration, relevance assessment and summary production. These studies
help to explain how summaries of individual papers are written, but not how a number
of papers are summarized into an integrated summary, or how they are compared and
contrasted against each other. Our study aims to fill this gap; however, we used a
content analysis approach to identify the choices authors made in constructing their
literature review.

In this study we apply the results from our previous study (Khoo et al.,, 2011), in which
we conducted a linguistic analysis of literature review sections of information science
journal articles, focusing on their discourse and rhetorical structure. We had identified
two distinct styles of literature review writing, namely the integrative and descriptive
literature reviews. Each type of literature review has a distinct profile of discourse
elements and sentence-level rhetorical arguments. Descriptive literature reviews
summarize individual papers/studies and provide details of the research methods and
results of cited studies. Integrative literature reviews summarize the ideas and results
from the cited studies at a higher level, which is presented as a critical summary in the
author’s voice. We have extended the study to carry out a content analysis of information
taken from the cited papers and map them to the source sentences in the cited papers.
The aim is to compare the information selection and transformation strategies used in
writing integrative versus descriptive literature reviews.

Research questions
Our study sought to answer the following questions:

(1) How are literature reviews written?:

* Where do authors select information from the cited papers — from the
Abstract, Introduction, Method, Results or Conclusion sections?



+ What types of information do they select — the research objectives, research [ iterature review

methods or results information?

* How do they transform that information — through paraphrasing,
cut-pasting or higher-level summarizing?

+  What types of edits do they perform — insertions, removals, substitution of
phrases, etc.?

+ Why do authors prefer one source of information over another (e.g. a
sentence from the Abstract over a sentence from the Methodology section)?

(2) What is the relationship between styles of literature review (integrative and
descriptive) and each of these variables (source sections, types of information
and types of transformation)?

We analyzed the literature review section of 20 articles from the Journal of the
American Society for Information Science and Technology, 2001-2008, to answer these
questions. We apply our findings to profile and compare different styles of literature
review sections.

Literature review

Most studies of literature reviews are conducted by linguists who analyzed the texts to
identify their rhetorical features and discourse structure (e.g. Swales, 1990; Kwan,
2006). Also, to our knowledge, no study has addressed the questions of what kind of
information is selected from the source papers or from where. There are also few
studies of how the source text is edited and transformed when it is incorporated into a
summary or literature review. One study in the context of news summarization was
carried out by Jing and McKeown (1999) who identified the kinds of transformations
which are manually performed on source sentences when they are being included into a
news summary, namely, sentence reduction, sentence combination, syntactic
transformation, paraphrasing, generalization/specification and reordering. Similarly,
we analyzed the kinds of transformation performed on the source information when
they are included in a literature review. In addition, we identified the types of
information selected and their locations in the source document. Our hypothesis is that
the transformations made to the source information depend on the type of information,
its location in the source paper, and the style of writing — whether integrative or
descriptive style of literature review writing.

Our analysis of referencing- and source-sentences bears some resemblance to
citation analysis studies which explore the relationship between the citing and the cited
paper (e.g. Teufel, 1999; Nanba and Kando, 2000; Cronin and Shaw, 2002). Chubin and
Moitra (1975) explored why researchers cite other papers in the domain of Physics
research. They found that citations fall in one of three broad categories: affirmative,
wherein the writer supports or agrees with the cited study, negational, wherein the
writer disproves or disagrees with previous work, and critical, which are used to
criticize and raise questions about previous methods and results. Teufel (1999, p. 209)
used a set of rhetorical relationships to categorize 17 types of relationships between the
citing and the cited paper, for example, “previous context”, “negative adjective”,
“positive adjective” and so on. These studies map citation to the source papers in order
to identify the attitudes of the citer towards the cited, which is evidenced by the use of
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Table 1.

Number of JASIST
articles selected from
each year/volume

cue phrases and other textual markers. These studies did not analyze the source
sentences in the cited papers that the referenced information is taken from or their
linguistic transformation, which are the foci of our study.

In our earlier study (Khoo et al., 2011), we had conducted a linguistic analysis of the
literature review sections of information science journal articles. We analyzed the texts
at two levels of detail (Jaidka et al., 2010):

(1) Macro-level document structure — to identify the different sections of the
literature, the types of information they contain and how they are organized
hierarchically.

(2) Rhetorical functions at the sentence level — to identify how each sentence is
related to the overall purpose of the literature review.

We found that the literature reviews were structured as a set of topic sections, with
each topic having a set of embedded study sections describing individual studies.
Additionally, topic sections contain meta-summary sentences providing an overview
of research in the field, and meta-critique sentences providing the reviewer’s critique or
critical comparisons of previous research and the current study.

A list of rhetorical functions was derived from the sentence-level analysis (Jaidka
et al., n.d.). Rhetorical functions are used by authors to communicate intent by framing
information in different ways. Certain rhetorical functions were found to be associated
with certain macro-level discourse elements. For example, the dominant rhetorical
function in meta-summary elements was introduce a topic.

Integrative and descriptive literature reviews were found to have different discourse
and rhetorical profiles. Integrative reviews contained a much higher proportion of
meta-summary statements than did descriptive reviews. They were also characterized
by rhetorical functions such as indicate a relationship between concepts, find
similarities between studies, and refer to historical development. On the other hand,
descriptive literature reviews provide more information about individual studies and
their methods and results. Accordingly, they were characterized by a higher presence
of rhetorical functions such as to specify a research method, to describe an evaluation
and to state the research results.

Research method
Twenty research articles were sampled from eight volumes of The Journal of the
American Society for Information Science and Technology (JASIST) (2001-2008).
JASIST is a leading journal in the field and carries high-quality research articles with
substantive literature reviews. Two or three articles were haphazardly taken from each
year (volume) of the electronic version of JASIST. The distribution is provided in
Table 1.

The literature review sections were extracted from the twenty journal articles. The
papers were categorized into integrative or descriptive literature reviews by three

Year 2001 2002 2003 2004 2005 2006 2007 2008 Total

Total 2 1 3 2 2 4 3 3 20




coders. It was found that the set comprised 11 descriptive and nine integrative [ iterature review

literature reviews. The agreement was unanimous for 17 of the 20 literature reviews.
The last three were decided by majority vote.

We analyzed the literature reviews line-by-line and retained all the sentences
referencing previous work. These sentences were of three types:

(1) Sentences which were explicitly referencing other work by including
parenthesized citations, for example, “Lehtokangas and Airio (2002)
conducted experiments in transitive translation”.

(2) Sentences which were implicitly referencing other work or adding onto the details
of a cited study, for example “Researchers also are concerned with users’ mental
models of information seeking when using specific media (Marchionini, 1989)”.

(3) Sentences which provide broad generalizations without explicit cites. These
included general descriptions of a topic or process which were not taken from
any particular source paper. For example, “Citation analysis is a study of how
citations are used by the citing authors”.

The last category of sentences was filtered out because there was no identified source
paper for the information. The remaining sentences were mapped to the source paper
they cited, which was downloaded from bibliographic and full text databases and from
the web. Our mapping was based on the premise that every referencing sentence is
traceable to a single sentence or a group of sentences in the source paper. The source
papers were retrieved from.

A total of 349 references were collected from the twenty literature review sections.
Table II shows the number of source papers which were analyzed per literature review.
Of the 349 original references, 292 were references to journal articles and conference
papers, which we retained; 57 were references to other sources (e.g. books, technical
reports, websites, professional articles, and literature survey articles). These sources
were dropped because they do not conform to a research paper format and therefore
could not be annotated with source section information. Of the remaining, 20 were not
available online, usually when the paper dated back to the 1960s and 1970s, so these
references were dropped from the analysis. Thus the final number of source papers
analyzed was 272.

For every referencing sentence in a literature review, the referencing sentence in the
source paper was located and the section (abstract, introduction, related work,
methodology, conclusion, result, other or unknown) in which the source sentence
occurred was noted. We refer to this as the source section.

We carried out four kinds of analysis on the referencing sentences and source
sentences to answer our research questions:

(1) Identifying the source sections from which the information is selected.

(2) Identifying the types of transformations used to convert the source sentence to
the referencing sentence. This was done by comparing the source sentence with
the referencing sentence.

(3) Identifying the types of information selected from the source papers.

(4) Analysis of the reasons for preference of one source sentence over another,
despite providing similar information. This was inferred by comparing source
sentences against each other.
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Table II.
Contents of the 20 sets of
papers

Literature review No. of sources Other Unavailable Total no. of
no. analyzed sources® sources® sources
1 11 0 2 13
2 7 0 0 7
3 9 8 3 20
4 11 3 2 16
5 13 4 0 17
6 13 7 0 20
7 5 2 5 12
8 21 3 0 24
9 14 0 0 14
10 14 0 0 14
11 5 9 2 16
12 27 4 0 31
13 28 2 1 31
14 7 0 0 7
15 15 2 3 20
16 15 2 0 17
17 9 3 0 12
18 6 5 1 12
19 22 3 1 26
20 20 0 0 20
Total 272 57 20 349

Notes: *Other sources: any source which was not a conference paper or journal article; "Unavailable
sources: number of conference papers or journal articles which were not available online

The Appendix illustrates the above steps in our analysis: word-for-word similarities in
the referencing and source sentence are underlined to show the extent of the
resemblance. In the cases where there were other alternatives for the same information,
we selected the closest match and considered the reasons why authors might have
preferred one source sentence over another. These reasons are discussed in the next
section.

Location of source sentences and source sections
Every referencing sentence was annotated with the name of the source sections from
where the information was extracted, namely, the abstract, introduction, conclusion,
results, method and related work (the literature review section of the source paper)
sections. Other was used to represent non-typical source text such as headings,
captions, titles, tables, etc. In some cases a source sentence could not be found, or the
referencing information was a very short snippet that could not be pinpointed to a
source sentence. In these cases, the source location was annotated as unknown (as
illustrated in example 11 in the Appendix). This occurs when the citing author
provides a high level summary of the source paper’s objectives, methods or findings. It
also occurs when the citing author critiques or comments on the source paper.
Sometimes, the same sentence referenced information from more than one source
section. In these cases, the sentence was “divided” into two aspects by annotating
different segments with its sources. An illustration is provided as example 9 and 10 in
the Appendix.



Identifving the types of transformations
We annotated the type of transformation performed for generating every referencing
sentence:

)

@

Cut-paste. Where source information is slightly modified into the cited
information, through changes in tenses, parts of speech or sentence order. Some
parts of the source information may have been dropped in the referencing
sentence, such as introductory clauses, rhetorical devices, auxiliary clauses or
adverbs. For example:

Referencing sentence: “Resnik, Oard and Levow proposed techniques for
combining evidence from dictionary-based and corpus-based translation
lexicons (Resnik et al., 2001).”

Source sentence: “We present two techniques for combining evidence from
dictionary-based and corpus-based translation lexicons.”

Paraphrase. Where source information is transformed through rewording,
paraphrasing and replacement with synonyms into the cited information. The
content remains the same as in the source sentence. For example:

Referencing sentence: “They tagged the source query terms with part-of-speech
tags and find all the term translations with matching part-of-speech.”

Source sentence: “Source language (Spanish) queries are first tagged using a
part-of-speech (POS) tagger. Each Spanish source term is replaced by all
possible target language (English) translations for the term’s POS.”

Summary. Where the source information is semantically transformed in order
to provide a higher-level gist of its information. This involves significant
modifications to the source form, which may not be isolated to a single sentence
but may be summarized from the information in many sentences from different
locations in the text. For example:

Referencing sentence: “Their experiments have shown that their schemes can
accomplish truthful predictions while preserving individual user’s privacy.”
Source sentence: “Our solution makes it possible for servers to collect private
data from users for collaborative filtering purposes without compromising
users’ privacy requirements. Our experiments have shown that our solution can
achieve accurate prediction compared to the prediction based on the original
data.”

Critical reference. When the source information was transformed into a critical
argument. The referencing sentence was a critique by the author, and could not
be traced to a location in the source paper. For example:

Reference sentence: “Therefore, the effect of personal subscriptions when
measuring institutional user statistics may be problematic, having the effect of
under-representing the use of popular browsing journals.”

In cases where duplicate information was present, the sentence requiring the least
number of transformations into the cited information was selected. For example,
simple edits such as deletion of a word (cut-pasting transformations) were preferred
over rewording or substitution of words (paraphrasing transformations).
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Identifving the types of information selected

The purpose was to identify the type of research information selected for inclusion in a
literature review. We annotated every referencing sentence with one or more of the
following information types:

(1) Research objective. Referencing the purpose of the cited study (e.g. “Lehtokangas
and Airio conducted experiments in transitive translation on several European
languages (Lehtokangas and Airio, 2002)”).

(2) Research method. Referencing the procedure followed in the cited study
(e.g. “They tagged the source query terms with part-of-speech tags and find all
the term translations with matching part-of-speech”).

(3) Research result. Reporting the finding or conclusion of the cited study
(e.g. “Their data showed a significant difference in the mean citation rates
between all pairs of resources except between Google Scholar and Scopus for
condensed-matter physics in 2003”).

(4) Critique. Providing the author’s critique of the cited study (e.g. “This evaluation
did not use recall and precision measurement to indicate the evaluated system’s
performance either”).

Each referencing sentence was mapped to its source sentences. Sometimes, a
referencing sentence provided two kinds of information together. The research
objective may be mentioned in combination with the research result or the research
method. For example, the following sentence contains both research method and
research objective information:

Using citations to the work of 25 library and information science faculty members as a case
study, this paper examines the effects of using Scopus and Google Scholar (GS) on the citation
counts and rankings of scholars as measured by WoS.

In these cases, the referencing sentence was “divided” into two text segments and
analyzed separately. Example 12 and 13 in the Appendix illustrate how this was done.

Results

Profile of integrative and descriptive literature reviews

Tables III to VI present cross-tabulation tables which profile integrative and descriptive
literature reviews. The numbers in italics indicate higher cell frequencies than expected.
Pearson chi-square test of independence was performed to determine whether there were
significant relationships between type of literature review (integrative versus
descriptive) and the information type, source section and transformation type.

Table III profiles the integrative and descriptive literature reviews in terms of the
types of information cited. The Pearson chi-square test did not find a significant
relation between the style of literature review and type of information cited. However, a
smaller cross-tabulation was conducted, focusing on the research method, and the
research result and critique (combined). This time the relation was found significant at
the 0.05 level. Descriptive literature reviews were found to have more research method
information than expected; integrative literature reviews report more research results
and provide more critique.

Table IV gives the cross-tabulation between style of literature review and type of
source section selected. The relation was found to be significant at the 0.01 level.



Type of literature review
Type of information Integrative Descriptive

Research objective

Count 62 62
Expected count 60.7 63.3
Percentage of column 271 259
Research method

Count 71 100
Expected count 83.7 87.3
Percentage of column 31.0 41.8
Research result

Count 67 54
Expected count 59.2 61.8
Percentage of column 29.3 22.6
Critique

Count 29 23
Expected count 254 26.6
Percentage of column 127 9.6

Note: Pearson chi-square p-value: 0.07
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Table III.

Profile of integrative and
descriptive literature
reviews: type of
information

Descriptive literature reviews reference the Abstract section of the source papers more
than expected (count: 64, expected count: 52.1). This accounted for 27 percent of the
information — much higher than for the other sections of the source papers. Descriptive
literature reviews also reference the introduction section more often than expected
(count: 20, expected count: 14.8). This is expected, because the abstract and the
introduction present the key details of a study in a concise manner, which makes them
convenient sources of information. In contrast, integrative literature reviews reference
the conclusion (count: 21, expected count: 16.6), results (count: 21, expected count: 16.1)
and related work (count: 11, expected count: 7.3) sections much more than expected.
Integrative literature reviews also reference other information sources, such as titles,
headings and tables, more than expected (count: 20, expected count: 18.6). This may be
because they report more research result information which is not all provided in the
Abstract; instead, they cull information from tables and section headings.

Table V gives the cross-tabulation between style of literature review and type of
transformation to the source sentence. The relation is significant at the 0.001 level.
Overall, the most common kind of transformation is the high-level summary,
accounting for over 50 percent of the source sentences. Comparing the two styles of
literature review, we found that descriptive literature reviews have much more
cut-paste than expected (observed count of 61 compared to expected count of 44.4).
Perhaps the information selected from the abstract section (favored by descriptive
literature reviews) are in a form that can be incorporated in the literature review with
little editing. On the other hand, integrative literature reviews have more than expected
number of the other three types of transformations, i.e. paraphrase, summary and
critical reference.

Writers may be performing different transformations for different types of
information. Table VI gives the cross-tabulation between type of transformation and
type of information. It can be seen that, research objective and result information was
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Table IV.

Profile of integrative and

descriptive literature
reviews: type of source
section

Type of literature review

Source section Integrative Descriptive
Abstract section

Count 38 64
Expected count 499 52.1
Percentage of column 16.6 26.8
Introduction section

Count 9 20
Expected count 14.2 14.8
Percentage of column 39 84
Conclusion section

Count 21 13
Expected count 16.6 174
Percentage of column 9.2 54
Results section

Count 21 12
Expected count 16.1 169
Percentage of column 9.2 5.0
Method section

Count 28 27
Expected count 26.9 28.1
Percentage of column 12.2 11.3
Related work section

Count 11 4
Expected count 7.3 7.7
Percentage of column 4.8 1.7
Headings and tables

Count 20 18
Expected count 186 194
Percentage of column 87 7.5
Unknown

Count 81 81
Expected count 79.3 82.7
Percentage of column 354 339

Note: Pearson chi-square p-value: 0.011

more likely to be cut-pasted or paraphrased than expected, compared to research
method information which is more likely to be summarized at a high level.

Table VII gives the same cross-tabulation for just the integrative reviews. It shows
that research objectives are likely to be cut-pasted, research methods likely to be
summarized at a high level, and research results likely to be paraphrased more often
than expected.

Relation between type of transformation and source section

Writers may be transforming information differently, depending on which source
section it belonged to. Table VIII shows the cross-tabulation between the source of
information and the type of transformation. The relation was significant at the 0.05
level. For all the source sections except the abstract, about 50 percent or more of the
information was found to have been summarized at a high level. In contrast,



) ) Literature review
Type of literature review

Type of transformation Integrative Descriptive ertlng

Cut-paste

Count 26 61

Expected count 42,6 44.4

Percentage of column 114 255 313

Paraphrase

Count 42 40

Expected count 40.1 419

Percentage of column 183 16.7

Summary

Count 132 115

Expected count 120.9 126.1

Percentage of column 57.6 48.1

Critical reference

Count 29 23 . Table V.

Expected count 254 26.6 Profile of integrative and

Percentage of column 127 9.6 d_escr iptive literature
reviews: type of source

Note: Pearson chi-square p-value: 0.001 section

Type of information
Type of transformation Research objective and result Research method

Cut-paste and paraphrase

Count 109 60

Expected count 99.5 69.4

Percentage within row 64.4 35.6

Summary

Count 136 111 Table V1.

Expected count 1454 101.5 erss-tabulgtlon of type

Percentage within row 55 45 of information and type
of transformation, for all

Note: Pearson chi-square p-value: 0.05 20 literature reviews

information taken from the abstract tended to be cut-pasted into the literature review,
more often than expected (count: 42, expected count: 29.0). 41 percent of information
from abstract sections was cut-pasted compared to 35 percent summarized. Taking a
closer look at the abstract section, Table IX shows that descriptive literature reviews
tended to apply cut-paste operations to source sentences from the abstract (count: 36,
expected count: 30.9), whereas integrative literature reviews tended to paraphrase
information (count: 19, expected count: 10.4).

Relation between type of information and source section

Table X shows the cross-tabulation between the source of information and the type of
information. The relation was significant at the 0.001 level. Overall, the abstract section
is the most popular source of information, accounting for 25 percent of the research
objective, research method and research result information taken from the source
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’ Type of transformation Research objective Research method Research result
Cut-paste
Count 10 8 8
Expected count 81 9.2 87
314 Percentage of row 385 30.8 30.8
Paraphrase
Count 11 9 22
Expected count 13.0 14.9 14.1
Table VIL I;tetryzzr;;yge of row 26.2 214 524
erss-tabulgltion of type  Count 41 54 37
of 1nformat1on.and type Expected count 409 46.9 442
of transformation, for the  percentage of row 31.1 40.9 28.0
nine integrative literature
reviews only Note: Pearson chi-square p-value: 0.03
Type of transformation
Type of source section Cut-paste Paraphrase Summary
Headings and tables
Count 6 8 24
Expected count 10.7 94 179
Percentage of row 15.8 21.1 63.2
Abstract section
Count 42 24 36
Expected count 29.0 26.0 47.0
Percentage of row 41.2 235 35.3
Introduction section
Count 8 7 14
Expected count 8.2 7.2 13.7
Percentage of row 276 24.1 48.3
Conclusion section
Count 9 11 14
Expected count 9.6 84 16.0
Percentage of row 26.5 324 41.2
Results section
Count 5 9 19
Expected count 9.3 8.2 155
Percentage of row 15.2 27.3 57.6
Method section
Count 12 13 30
Table VIIL. Expected count 155 136 25.9

Cross-tabulation between
source section and type of
transformation Note: Pearson chi-square p-value: 0.04

Percentage of row 21:8 23:6 54.5




papers. We had anticipated that each type of information would be associated with [ jterature review

particular source sections. This was supported by the data: research objective
information tends to be taken from the Introduction section (count: 12, expected count:
8.6), research method information from the introduction (count: 15, expected count:
11.9) and method (count: 40, expected count: 22.6) sections, and research result
information from the results (count: 22, expected count: 9.6) and conclusion (count: 22,
expected count: 9.9) sections.

Unexpectedly, no particular source sentence (unknown) could be identified for a
large proportion of the research objectives (35 percent) and research methods (28
percent) sentences. This information, with no identifiable source, was often
summarized at a high-level. Sometimes, information from multiple source papers
was synthesized to support the theme and context of the literature review (Hart, 1998),
and to support the writer’s research.

Identifying the types of edits

We took our analysis of text transformations a step further by carrying out a finer
analysis of the types of editing performed. Some of these edits are done to present
information as reported speech, provide a citation or to follow a publication style
(e.g. American Psychological Association, 2010) for a journal. Several studies of
academic writing have elaborated on the features of academic writing, such as the
“framing words” used to frame information (Pho, 2008), signal phrases used to alert the
reader (Hyland, 2003), or the words describing the writer’s attitude and stance in
academic writing (Schleppegrell, 2004). A few other studies have analyzed referencing
sentences to identify the writer’s opinion of the cited work (Hyland, 2003). However,
these studies have not been carried out from an editing but from a linguistic
perspective.

The types of editing encountered are:

(1) Types of substitutions:
+ Change of tense to past tense.
+ Substitution of personal pronouns with authors’ names.

+ Change of voice to passive voice in the case of research results; active voice
in the case of research objectives and methods.

Type of literature review

Type of transformation Integrative Descriptive
Cut-paste

Count 6 36
Expected count 11.0 30.9
Percentage of column 14.3 85.7
Paraphrase

Count 19 11
Expected count 104 19.6
Percentage of column 63.3 36.7

Note: Pearson chi-square p-value: 1.6 X 10-5
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Table IX.
Transformation of source
sentences from the
abstract in integrative
versus descriptive
reviews
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Table X.
Cross-tabulation between
source section and type of
information

Type of source section

Research objective

Type of information
Research method

Research result

Abstract section
Count

Expected count
Percentage of column
Introduction section
Count

Expected count
Percentage of column
Conclusion section
Count

Expected count
Percentage of column
Results section

Count

Expected count
Percentage of column
Method section

Count

Expected count
Percentage of column
Related work section
Count

Expected count
Percentage of column
Headings and tables
Count

Expected count
Percentage of column
Unknown

Count

Expected count
Percentage of column

31 40 31
30.4 419 29.7
25.0 234 26.1
12 15 2
8.6 11.9 84
9.7 88 1.7
3 9 22
10.1 14.0 99
24 5.3 182
3 8 22
9.8 13.6 9.6
24 4.7 182
7 40 8
16.4 226 16
5.6 234 6.6
4 4 7
4.5 6.2 44
32 2.3 5.8
21 7 10
11.3 15.6 111
16.9 4.1 8.3
43 48 19
32.8 452 32.0
34.7 281 15.7

Note: Pearson chi-square p-value: 8.1 X 10-15

Rearrangement of clauses.
Substitution of nouns with synonyms.

Substitution of dependent clauses with adjectives, e.g. substitute “articles in
the field of webometrics” with “webometrics articles”.

Abstract nouns, or nouns referring to processes, are changed to verbs,
e.g. substitute “comparison of” with “compared”.

Substitution of anaphoric references.
Substitution of singular nouns with plural nouns.

(2) Types of insertions:

Insertion of meta-frames:
—for example, < authors >



®)

— < authors > < verb >

—More recently, < authors >

—In these schemes,

—Based on their surveys,

—They found that,

—Results were compared using
—The study found that

—Some authors have demonstrated

+ Insertion of conjunctions between related sentences.

+ Insertion of elaborating clauses, e.g. “found in electronic dictionaries”.

Types of deletions:

* Deletion of modals, e.g. “tend to”, “might be”.

+ Deletion of introductory phrases, e.g. “In this paper”.

* Deletion of affective words or qualitative judgments, e.g. “interesting
finding ...".

+ Deletion of independent second clauses and dependent clauses, e.g. “The
applicability of these measures is demonstrated and...”.

We grouped them into three categories:

@

@

®)
“)

©)

©)

Substitutions. Which pertains to how information in the source is substituted in
the reference, and what are the kinds of substitutions made. Certain evident
changes, such as to the tense and voice of source sentences, may have been done
to conform to the academic writing genre. Rearrangement and paraphrasing
may have been done either to highlight certain aspects of the information, or to
make it more readable; trivial word-substitution may have been done to avoid
plagiarism. Singular nouns may have been changed to plural to make a claim or
description more general. For example:

“Comparison was facilitated using __” is changed to “___ are compared using
”

”, «

“Strength” is substituted with “advantage”; “words” is replaced with “terms”.

Insertions. Which pertains to how the source has been appended with additional
information in the reference, and what are the kinds of insertions made.
Insertions typically comprise clauses which elaborate a method or the context of
the research problem. Meta-frames of several types are often added to construct
reported speech. Clauses are added to provide more details or context about
nouns, such as sub-classes, numerical values, or full forms. For example:

“All the translation equivalents of a source query word are accepted in the
target query” was transformed to “All the translation equivalents found in the
electronic dictionaries of a source query word are accepted in the target query”.

Deletions. Which pertains to how the source had been shortened and what are
the kinds of removals made. Deletions typically involve introductory phrases,
dependent clauses, value judgments and modals. Independent second clauses
are also often removed; in the source text, they usually provide elaborations to
the main clause, such as purpose or definition. For example:

Literature review
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(7) “Attempt to provide” is changed to “provided”.

(8) Independent second clauses such as ‘[...], a statistical method that measures
the linear relationship between two sets of variables”, are deleted.

Some of the types of editing seem obvious. We have listed all the types encountered in
this study for the sake of completeness, in case they are useful to other researchers and
teachers of academic writing.

Identifying reasons for source preference
In order to find out the likely reasons for selecting particular source sentences for
summarization, we compared the best-match source with all likely candidates
providing the same or similar information. We believe that the author may make his
choice based on one whether one source sentence is the best at expressing information,
or whether one source sentence is the best at supporting his justification or argument.
We expect that our content analysis will identify possible content-related reasons
for source selection. By comparing candidate source sentences, we observed that the
following types of source sentences are preferred:

(1) Headings, titles and captions.
2

—_

Candidates following an equation.
Bulleted candidates.
Short candidates, less clauses.

=

,-\
T E e

o1

Candidates containing qualitative judgments.

Py

6
7

Candidates emphasizing required information in its leading clause.

—_

Candidate adjacent to another selected sentence.

Some candidates are more important because of their location, for example, the title or
sub-headings in the source paper, or its adjacency to another selected sentence. On the
other hand, some candidates provide extra information because of their format, for
example, sentences in bulleted lists, or sentences describing an equation. In general, we
noted that shorter candidates with fewer clauses were preferred in cases where a choice
arose. This may be because they provide information in a concise manner. Specifically,
sentences containing anaphora or co-references are avoided, as are those which
comprise value judgments.

Summary of results
The results can be summarized as follows:

(1) Integrative literature reviews have significantly more research result
information and critique than descriptive literature reviews. Descriptive
literature reviews have significantly more research method information than
integrative literature reviews.

(2) Integrative literature reviews reference more information from the results and
conclusion sections than descriptive literature reviews. Descriptive literature
reviews reference more information from the Abstract and Introduction sections
than integrative literature reviews.



(3) Integrative literature reviews have more critique, high-level summarizing and [ iterature review

paraphrasing of source information than descriptive literature reviews.
Descriptive literature reviews have more cut-pasting than integrative
literature reviews.

(4) Either style of literature reviews frequently references the abstract section.
Descriptive literature reviews are likely to cut-paste information from the
abstract. Integrative literature reviews are likely to paraphrase information
from the abstract.

(5) A large proportion of the research objectives (31 percent) and research methods
(41 percent) sentences in either style of literature review are summarized at a
high-level.

Discussion

This study has analyzed how authors select information and transform it to include in
a literature review. In an earlier study, we had found two styles of literature reviews —
the integrative and descriptive literature reviews, with different profiles of discourse
elements and rhetorical expressions. Integrative literature reviews present information
from several studies in a condensed form as a critical summary, possibly
complemented with a comparison, evaluation or comment on the research gap. The
focus is on highlighting relationships amongst concepts or comparing studies against
each other. Descriptive reviews present experimental detail about previous studies,
such as the approach followed, their results and evaluation. The focus is on providing
important details of previous studies in a concise form.

Thus, from previous findings, we conjecture that an author begins a literature
review with an overall strategy in mind, which includes the literature review style.
Accordingly, he/she chooses the discourse structure and rhetorical arguments to
implement the selected style. The contribution of the current study is to show that the
author also selects and edits the information content based on the style of literature
review. A writer may choose to write an integrative style of literature review to guide
the reader along a critical survey of previous research. To support his argument, the
author paraphrases information selected from the abstract and conclusion sections,
and integrates information from the Results sections into a high-level overview of
important findings.

On the other hand, a writer choosing to write a descriptive style of literature review
may be more interested in providing synopses of previous research studies. This may
be suitable where the readers are looking for a detailed background of research
developments in an area, or where the details are important for the writer to challenge
existing methods and suggest improvements. It is evident that in this case, the writer
copy-pastes more information from the Abstract sections of the source papers, which
are already available as summaries of the salient features of the cited paper.

Limitations

Though our study has yielded some significant results, it is based on a small sample of
20 articles from one journal. A larger scale study is suggested for future work, so that a
comparison across journals can be made. One area of concern is the high proportion of
cut-paste for source sentences from the Abstract of cited papers. There is a need to
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investigate when, how and why authors would cut-paste, paraphrase or summarize
source sentences. The results may be useful for studies in plagiarism.

Another area of concern is the larger percentage of sentences which are transformed
as a high level summary or as a critique of previous work. This means that they
require more synthesis, critique and higher levels of thinking by the writer, who
situates the information in the context of his own research. Future work can investigate
the semantic, reasoning and cognitive processes involved in producing high-level
summaries of source information.

Conclusions and future research

Although we have attempted to delineate the distinguishing characteristics of
descriptive versus integrative literature reviews, in reality, most literature reviews
have both descriptive and integrative elements. For example, cited studies that are
similar to the writer’s work or provide a foundation for the writer’'s work may be
described in detail. The same literature review may cite peripheral or distantly related
studies as a high level summary. Likewise, the choice of style may depend on the type
of research studies the author is reviewing. For experimental research, it may be more
useful to construct a descriptive literature review which provides relevant details of
previous studies. On the other hand, a theory-based paper may require more
argumentation and interpretation in an integrative literature review. Therefore,
students need to be taught both kinds of literature review writing, although integrative
literature reviews appear to be considerably more difficult to construct.

We believe that our findings will find application in the teaching of literature review
writing. Teachers can refer to our list of ways to select, edit and frame information
selected from source papers. Future work can use our results to distil a set of patterns
and best practices for the different aspects of literature review writing. Furthermore,
the results of the study will also have implications for research in natural language
processing: future work can build on our findings to develop automatic text
summarization methods or automated tools to assist researchers.
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