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Scholars are reading more journal articles than ever, so it is important that they focus on the relevant
text within the articles they read. To support this goal, this study explores enhancements to a journal
reading system by applying the idea of the functional unit, the smallest information unit with a distinct
function within four major components of scholarly journal articles—Introduction, Methods, Results and
Discussion. This study examined a set of functional units and their associations with scholarly journal
article use tasks through literature analysis and validation surveys. Forty-one typical functional units were
found in psychology journal articles, with varying relevance to five tasks requiring use of information in
journal articles. The relationships among sets of functional units for particular tasks were also identified.
Ataxonomy was developed incorporating the relationships between functional units and information use
tasks, which can be used to inform system design. Based on this taxonomy, a prototype journal reading

environment signalling functional units was designed and implemented for testing.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction

Within academia, scholars are reading an increasing number of
scholarly articles. With no corresponding increase in the time avail-
able for this activity, the time spent on each item read has declined.
For a university science faculty member in the United States, the
average number of articles read per year increased from 150 in
1977 to 280 in 2005, while the average time spent per article read
decreased from 48 min in 1977 to 31 min in 2005 (Tenopir, King,
Edwards, & Wu, 2009; Tenopir, King, Spencer, & Wu, 2009). This
suggests that there is a need for ways to support more effective
and efficient information use within academia.

The concept of genre, referring to the relatively stable and
expected form and content for communication within a partic-
ular community (Breure, 2001), provides a means of looking at
information system design from a document-oriented perspec-
tive. Most genre-based information science research is focused at
the document level, but some studies (Dillon, 2004; Vaughan &
Dillon, 1998) have taken a more analytical approach by studying the
genre of components within journal research articles—Introduction,
Methods, Results, and Discussion (IMRD). The current study seeks

7 This article is an extended version of a paper (Zhang, Kopak, Freund, and
Rasmussen, 2010) presented at 2010 Annual Meeting of American Society for Infor-
mation Science & Technology.
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to facilitate the use of journal research articles by utilizing the
functional units within components. Here, a functional unit is
defined as a chunk of information embedded in the Introduction,
Methods, Results, or Discussion components of a journal arti-
cle, which serves a distinct communicative function. The concept
of functional units is based on Swales’ CARS (Create a Research
Space) model (1990) and Sperber and Wilson’s Relevance-theoretic
Comprehension Procedure (1995).

This study seeks to identify the functional units in the core com-
ponents (IMRD) of journal articles and to map their relationships
with typical information tasks that prompt use of journal articles.
By exploiting the mapping between functional units and tasks, we
may be able to help users complete a particular task more efficiently
by presenting them with the text in the article that is most relevant
to the task, rather than presenting the article in its entirety. “Journal
article” in this paper specifically refers to scholarly journal articles
that follow the conventional IMRD format for reporting research.
This study focuses on the psychology domain because adherence
to APA (American Psychological Association) style in this domain
has resulted in a relatively mature research article genre. This study
addresses three research questions:

(i) What functional units exist within scholarly journal articles in
the field of psychology?
(ii) How are functional units related to different tasks requiring
use of information in journal articles?
(iii) How are functional units related to each other for a particular
task requiring use of information in journal articles?
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Sections 2 and 3 present the background for the study, Sections
4-6 present the study itself, and Section 7 applies the results to the
design of a prototype reading environment, which makes use of
functional units to support efficient use of scholarly journal articles.

2. Theoretical framework

The concept of functional units as used in this study is based on
Swales’ “Create a Research Space” (CARS) model, while the idea that
functional units are inter-related is based on Sperber and Wilson’s
Relevance-theoretic Comprehension Procedure.

2.1. Swales’ CARS model

According to Swales, “a ‘move’ in genre analysis is a discoursal or
rhetorical unit that performs a coherent communicative function
in a written or spoken discourse” (2004, p. 228). As further noted
by Swales, the move structure of an individual article component
consists of functionally distinct steps. Based on a move analysis of
48 articles in the “hard” sciences, social sciences, and life and health
sciences, Swales (1990, p. 141) proposes the CARS model for writing
academic introductions:
Move 1: Establishing a territory
Step 1: Claiming centrality and/or
Step 2: Making topic generalization(s) and/or
Step 3: Reviewing items of previous research
Establishing a niche
Step 1A: Counter-claiming or
Step 1B: Indicating a gap or
Step 1C: Question-raising or
Step 1D: Continuing a tradition
Occupying the niche
Step 1A: Outlining purposes or
Step 1B: Announcing present research
Step 2: Announcing principal findings
Step 3: Indicating RA structure

Move 2:

Move 3:

In this way, the overall meaning of “introduction” is realized
through a sequence of moves, each of which is realized through sev-
eral steps. The boundaries between moves are indicated by changes
in the type of information communicated. A number of studies of
IMRD components within different corpora in various disciplines
have been based on Swales’ genre model. These include work on
the Results (Brett, 1994; Thompson, 1993) and Discussion (Hopkins
& Dudley-Evans, 1988; Lewin, Fine, & Young, 2001) components.

2.2. Sperber and Wilson'’s Relevance-theoretic Comprehension
Procedure

Relevance theory, proposed by Sperber and Wilson (1986),
addresses everyday speech utterances from the cognitive per-
spective. Sperber and Wilson (1995) differentiate between two
principles of relevance. The Cognitive Principle of Relevance states
that human cognition tends to maximize relevance in processing
information—to gain the greatest cognitive effects with the least
processing effort. Applied to cognitive processes in verbal commu-
nication, the Communicative Principle of Relevance states that an
intentional act of communication conveys the presumption of opti-
mal relevance: that it is at least relevant enough to be worth the
addressee’s attention and is as relevant as the addresser could have
made it given his or her abilities and preferences. Comprehension,
then, starts with the recovery of linguistically encoded meaning,
and continues with the recovery of the explicit meaning and the
implicit meaning. The addressee follows a path of least effort and
stops at the first interpretation that satisfies his or her expecta-
tions of relevance. This is the Relevance-theoretic Comprehension
Procedure (Wilson & Sperber, 2004, p. 613):

a. Follow a path of least effort in computing cognitive effects:
Test interpretive hypotheses (disambiguations, reference reso-
lutions, implicatures, etc.) in order of accessibility.

b. Stop when your expectations of relevance are satisfied (or aban-
doned).

Saracevic (2007) notes that relevance theory as proposed by
Sperber and Wilson has had more impact on thinking about rel-
evance in information studies than work on relevance from other
fields. Some examples of this impact are Harter’s (1992) work on
psychological relevance and White’s (2007) examination of cogni-
tive effects and processing effort in bibliometric retrieval.

3. Previous research

Current genre research in information studies has focused on
the genres of digital documents, such as web pages and weblogs.
Nevertheless, a few studies have examined article components.
According to Dillon (2004), a component is a part-genre of a journal
article. Vaughan and Dillon (1998) recruited domain expert users
to categorize a set of paragraphs according to where they belong
in an academic journal article. The experts’ verbal protocols were
subjected to a “how, why, what” content analysis. IMRD compo-
nents have well-established roles to play: how they are read, why
they are read, what content they should contain. However, results
of “how, why, what” in reading were identified from users’ con-
ceptions of article components rather than from the documents
themselves. IMRD components are also discussed briefly in related
work that considers the role domain expertise can have in helping
users locate information in articles (Dillon, 2000; Dillon & Schaap,
1996).

In work by Bishop et al. (Bishop, 1998, 1999; Bishop et al., 2000),
components refer to all the logical subdivisions of a journal article,
including article titles, author names, external links, abstracts, and
references. The functions of journal article components can be to
support finding relevant documents, assessing document relevance
before retrieval, reading articles, creating document surrogates,
reaggregation and integration into new documents. They found
that readers tend to extract individual components from journal
articles and incorporate them into their own writing. This idea
was applied by Sandusky and Tenopir (2008) to the components
of tables and figures. However, the implementations of this idea,
Bishop’s DeLIVER testbed and Sandusky and Tenopir’s ProQuest
CSA prototype, were focused on extracting logically discrete com-
ponents from their embedding articles for the sake of searching
and viewing. The work has also raised questions of whether or not
individual components can stand alone, and what the minimum
necessary information required would be (Sandusky & Tenopir,
2008). Other studies on structured document retrieval, though
addressing the importance of document parts in relation to doc-
ument structure, do not consider genre conventions.

Unger (2002, 2006) was one of the first to bridge genre and
relevance theory through his work on linguistic discourse. He sug-
gests that genre information contributes to the comprehension
procedure by providing contextual assumptions for the inferential
process, thus fine-tuning expectations of relevance. Genre infor-
mation can generate expectations of relevance that are more or
less precise: more precise in terms of what utterances to expect
in which sequence; less precise in terms of the expected form and
content of the text, or the kind of cognitive effects or level of rele-
vance to be expected. Unger argues that genre can be incorporated
into the relevance-theoretic comprehension procedure because of
its influence on comprehension.

Yus (2007) extends the idea of bridging genre and relevance to
weblog templates with the aim of stabilizing the weblog genre. Rel-
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evance theory differentiates between procedural meaning (words
encoding the manipulation of conceptual representations)and con-
ceptual meaning (words encoding concepts). Yus considers the
weblog template to possess a procedural quality, for verbal or
visual features of weblogs can trigger an instant identification of
the weblog genre. He suggests that “genre identification is bound
to save mental effort and direct the addressee towards particu-
lar interpretive paths and lead to specific expectations of weblog
information” (p. 124).

Previous studies have not fully investigated the genre of article
components and the link between genre and relevance in using
digital documents. Research is needed in this area.

4. Methods

Following Swales’ CARS model, a functional unit, which is
derived from “steps”, is the smallest possible unit of information,
and related functional units should contain the minimum infor-
mation one desires in a certain context. Following Sperber and
Wilson’s Relevance Theory, the comprehension procedure pro-
ceeds as follows: expectations of relevance generated by the most
relevant functional unit can be extended to other related functional
units within the component, which can be further extended to more
related functional units beyond the component.

Our approach to studying functional units in the context of infor-
mation use was, first, to identify common information use tasks that
involve scholarly journal articles and to create a taxonomy of the
common functional units within psychology journal articles. We
then conducted two surveys to validate the findings from the iden-
tification study with members of the user population, and to refine
the taxonomy. Survey I was conducted to validate the information
use tasks and the functional units within four components of psy-
chology journal articles. The purpose of Survey Il was to validate the
relationships between functional units and information use tasks,
and the relationships among functional units for particular tasks.

4.1. Information tasks and functional units

We identified a set of information use tasks associated with
scholarly journal articles from the literature on scholarly journal
use and from Taylor’s (1991) information use model. Six tasks
requiring use of information in journal articles were identified:

e Keeping up: to keep current with articles in the user’s area of
research;

e Refer to facts: to consult specific factual information, e.g., data,
phenomena;

e Refer to arguments: to consult arguments, ideas or suggestions
supporting a point made by the user;

e Learn about background: to get to know a new area on which the
user is embarking;

e Learn about particular: to understand a particular problem with
its details and associated interpretation, judgment, etc.

e Learn how to: to learn how to do something, e.g., operation, pro-
cedure.

We developed the functional unit taxonomy for psychology
journal articles through the following steps. We first selected
prototype models from existing move structures, drawing upon
Swales’ model (1990) of Introductions, Brett’s model (1994) of
Results, and Hopkins and Dudley-Evans’ model (1988) of Discus-
sions, with move analysis in other works (Dubois, 1997; Holmes,
1997; Kanoksilapatham, 2005; Lewin et al., 2001; Nwogu, 1997;
Thompson, 1993) as supplements. Secondly, we derived and
refined the set of functional units from these prototype models
based on their descriptions and examples. Lastly, we applied the

framework of functional units developed in the first two steps to
Introduction, Results, and Discussion components in twelve sample
articles. The results of this endeavor showed that our initial func-
tional unit framework was able to cover almost all functional units
in psychology journal articles. Because the Methods component
is highly discipline specific, functional units for this component
were identified directly from the corpus. The result was a set of 52
functional units, distributed among the four journal components.

4.2. Instruments

Survey I consisted of three parts: task validation, functional
unit validation, and participant background information. First, the
participants were asked to indicate how frequently they used jour-
nal articles for the six information use tasks listed, by rating on
a seven-point Likert scale (1=Never, 7=Very Frequently) and by
putting them in rank order by frequency. They were free to sug-
gest tasks other than those provided. Second, the participants were
asked to indicate how frequently they thought each functional
unit typically occurred in the Introduction, Methods, Results, and
Discussion components of a psychology journal article by rating
them on a five-point Likert scale (Never—-Rarely-Occasionally-Very
Frequently-Always). They could also suggest other functional units
they thought occurred frequently, but were not in the list. To avoid
cognitive overload and to reduce misinterpretation of the meaning
of the functional unit involved, a one-sentence definition was pro-
vided for each functional unit in place of a title. Each definition of
a functional unit was listed as a separate item for rating.

Based on the responses from Survey I, 41 functional units were
included in Survey Il (Appendix A), including 11 functional units in
the Introduction, 10 in Methods, 7 in Results, and 13 in Discussion.
Survey II consisted of six task scenarios designed to validate rela-
tionships between functional units and information tasks. Given
each scenario, i.e., refer to facts, learn about background, refer to
arguments, learn about particular, keeping up, learn how to, the
participants were asked to rate the usefulness of the functional
units within each of the components on a five-point Likert scale
(1=Not Useful at All, 5=Highly Useful). They also were asked to
rank the six most useful functional units within each component.

4.3. Participants

From mid June to mid July in 2009 we sent email advertisements
to the graduate student listservs of the Departments of Psychol-
ogy at two major research universities in Vancouver. Participants
received $10 for completing two online surveys, each of which
took approximately 30 min. Thirteen people participated in Sur-
vey I. Nine participants from Survey I also participated in Survey
II. The thirteen participants, eleven female and two male, included
six PhD students, five Masters students, one postdoctoral fellow
and one PhD graduate. Most were between the ages of 26 and 30.
Experience using journals within the group ranged from 4 to 18
years, with half the participants citing 6 or 7 years. Six participants
used journal articles daily, and the remainder used them one to
three times per month.

5. Results
5.1. Surveyl

Data on the six information use tasks showed a high level
of consistency between the task frequency rating and ranking.
The results, in decreasing order of mean frequency, are: Learn
about background (M =6.23), Refer to facts (M =6.00), Learn about
particular (M=5.62), Refer to arguments (M=5.23), Keeping up
(M=4.77), and Learn how to (M=4.23).
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Table 1
Common functional units within components.

Components Functional units

Introduction Claim importance of topic

Narrow down topic

Review previous research

Indicate a gap in previous research
Provide reason to conduct research
Point out contribution of previous research
Introduce present research

Present hypotheses

Clarify definition

Summarize methods

State value of present research

Methods Relate to prior/next experiments
Justify methods

Preview methods

Describe participants

Describe materials

Describe tasks

Outline experimental procedures
Present variables

Outline data analysis procedures
Present reliability/validity

Results Describe analysis conducted
Restate hypotheses

State findings

State additional findings
State non-validated findings
Evaluate hypotheses
Summarize results

Discussion Recapitulate present research

Provide established knowledge of topic
Highlight overall outcome

Indicate (un)expected outcome
Compare results with previous research
Interpret outcome

Support explanation of results
Generalize results

Recommend future research

Indicate significance of outcome

Ward off counterclaim

Indicate limitations of outcome
Evaluate methodology

The mean scores on the prevalence of the 52 functional
units within the four components were used to divide
the functional units into three categories: 4.0-5.0 (Very
Frequently-Always), 3.0-3.9 (Occasionally-Very Frequently),
and 2.0-2.9 (Rarely-Occasionally). Scores were quite consistent:
only two functional units had a standard deviation higher than 1.0.

The fifteen functional units in the 2.0-2.9 category were con-
sidered to be rarely or occasionally used, and most were dropped
from further study. The Results component had the most func-
tional units in this category because these functional units derived
from the literature included commentary statements which over-
lapped with those in Discussion component. Two functional units
“restate hypotheses” and “non-validated findings” which had no
counterparts in Discussion were kept for subsequent study. Also we
kept one low-scoring functional unit from the Methods component,
which was observed with a high frequency in the identifica-
tion study. Additionally, an item suggested by a participant was
added to the Methods component in Survey II. The 41 func-
tional units remaining after this selection process are shown in
Table 1.

5.2. Survey Il

To examine how useful participants considered the functional
units to be for different information use tasks, a multivariate

analysis-of-variance was conducted on functional units within four
components for five tasks. The sixth task, “Learn about particular”,
was removed from the analysis because the data indicated that par-
ticipants had not been consistent in their interpretation of the task.
Each component showed significant differences between the five
tasks. Post hoc tests were conducted to see which functional units
were significantly different in each component.

First, a few functional units were significantly more useful than
others in the same component. For example, in the Introduction
component, the functional units “review previous research” and
“point out contribution of previous research” were shown to be sig-
nificantly more useful for the task “learn about background”, while
another three “indicate a gap in previous research”, “provide rea-
son to conduct research” and “state value of present research” were
significantly more useful for “refer to arguments”. In the Results
component, the functional unit “state findings” was shown to be
significantly more useful for the task “refer to facts”, while another,
“describe analysis conducted”, was significantly more useful for
“learn how to”. The functional units which were significantly more
useful in the Discussion component were: “provide established
knowledge of topic” and “compare results with previous research”
for the task “learn about background”.

Furthermore, the same functional unit can be more or less
useful for different tasks: in the Methods component the func-
tional unit “justify methods” rated significantly lower than “outline
experimental procedures” and “describe tasks” for “refer to facts”,
whereas it was significantly higher than “preview methods” and
“describe participants” for the task “refer to arguments”. For some
tasks a functional unit was not significantly different from others,
such as functional units in the Introduction component for the task
“keeping up”, those in Methods for “learn how to”, and those in
Discussion for “refer to facts”. All these findings show that the use-
fulness of a component or a functional unit within a component
varies with information tasks.

The highest values of ranking scores were also considered. A
ranking score was calculated for each functional unit based on the
frequency with which it was assigned each rank, using the formula
> (7 —n) x freq(n) where n is the rank and freq(n) is the number of
times the unit was assigned rank n.

As shown in Table 2, the functional units were grouped in terms
of how useful they were for a particular task: the primary functional
unit, related functional units in primary component and additional
related functional units in other components. This was determined
by their rating and ranking scores in Survey II. In a process similar to
that used in Survey I, we placed the functional units in one of three
categories 2.0-2.9, 3.0-3.9, and 4.0-5.0, based on their mean rating
scores. The three categories represented the degree of usefulness
of functional units within IMRD components (1 =Not Useful at All,
5=Highly Useful) for each of five tasks. Functional units with the
highest rating score across the four components were categorized
as “primary component and functional unit”. Those categorized as
“related functional units in primary component” were functional
units that scored from 4.0 to 5.0 in the same component as the pri-
mary functional units. Those in “additional related functional units
in other components” were functional units with the highest rat-
ing scores in the other three components. The functional units with
the top ranking scores were added to “additional related functional
units in other components” if they did not duplicate others in this
category.

6. Discussion
In this research, a taxonomy of functional units was developed

in which the units are classified by the level of usefulness they have
for a particular information use task. This taxonomy was developed
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Key relationships between information tasks, component and functional units.

Information tasks

Primary component and functional
unit

Related functional units in primary
component

Additional related functional units in other
components

Learn about background

Refer to facts

Refer to arguments

Learn how to

Keeping up

Introduction
Review previous research

Results
State findings

Discussion
Support explanation of results

Methods

Describe materials

Describe tasks

Outline experimental procedures

Introduction
Indicate a gap in previous research

Point out contribution of previous
research

Indicate a gap in previous research
Narrow down topic

Clarify definition

Evaluate hypotheses
Summarize results

Compare results with previous
research

Highlight overall outcome
Interpret outcome

Provide established knowledge of topic

Generalize results

Indicate (un)expected outcome
Indicate significance of outcome
Ward off counterclaim

Justify methods

Present variables

Outline data analysis procedures
Preview methods

Describe participants

Present reliability/validity

Provide reason to conduct research
Point out contribution of previous
research

Review previous research

Claim importance of topic
Introduce present research

Methods

Relate to prior/next experiments
Justify methods

Results

Summarize results

Discussion

Provide established knowledge of topic
Compare results with previous research

Introduction

Review previous research
Methods

Outline experimental procedures
Describe tasks

Discussion

Highlight overall outcome

Introduction

Indicate a gap in previous research
Claim importance of topic
Methods

Justify methods

Results

State additional findings

State non-validated findings

State findings

Introduction

Summarize methods
Results

Describe analysis conducted
Discussion

Evaluate methodology

Methods

Justify methods

Relate to prior/next experiments
Outline experimental procedures
Results

State findings

Discussion
Recommend future research
Highlight overall outcome

by identifying and validating the functional units in IMRD compo-
nents and also their relationships with information use tasks in the
case of psychology journal research articles. We use the term tax-
onomy, which normally implies hierarchical classification, because
functional units are viewed at the component level, and can be
further classified into three sub-categories: primary, related, and
additional.

First, six common information tasks and 41 common functional
units were identified for psychology journal articles. Second, it was
found that to a component, the extent of usefulness is not the same
for five information tasks, and even when a component proves use-
ful for a task, not all functional units within the component are
equally useful for that task. Furthermore, for a particular task, a
functional unit is more closely associated with certain functional
units than other functional units in the same component and in
other components.

The taxonomy of task-related functional units indicates the
relevance of functional units for each information use task, with
functional units in three categories. There is clearly a relationship
between functional units and information use tasks, and among a
set of functional units for a particular task. This taxonomy of func-
tional units can provide guidance for the design of journal reading
systems that facilitate information use by emphasizing the func-
tional units strongly related to particular tasks. This study indicates
how functional units support information tasks associated with
journal reading in the following ways:

a. A functional unit is the smallest information unit. By employing
functional units, we can help users to focus on the highly relevant
information within an article.

b. A functional unit is associated with other functional units in the
same and different components for a particular task. By employ-
ing the associations between functional units, we can help users
to connect pieces of relevant information across journal articles.

c. Functional units are classified into three categories according to
how useful they are for a particular task. By employing functional
units of varying relevance, we can help users to move from the
most relevant to the least relevant information, and stop at the
amount of information the user desires.

A focus on the smallest information unit can help the reader
by enabling them to spend more time on reading rather than on
locating information, while connecting these information units by
function and by relevance to particular tasks can help the reader
achieve the greatest possible effect with the least possible effort.
The notion of “moves” has long been confined to the pedagogy
of academic writing. This study extends the idea of functional
units, originating from “moves”, to information use of digital doc-
uments. Additionally, this study incorporates the concept of genre
into the cognitive processing of relevant information by following
a relevance-theoretic comprehension procedure.

Journal usage is discipline-dependent. Even within journal pub-
lications, article genre may vary, e.g., theory pieces, review articles,
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570£76 Therefore, we conducted an extensive contingent valuation pretest with 180 participants in which e presented the air quality

[relate to scenario (used in Study 1) and a series of dichotomous choice items which required participants to choose between

prior/next gain (or loss) in air quality and getting (or pay n\&)

experiments] participants thought the gain or loss in air qualit
quality should be tradable with maney. The res
fungible valued changes in air quality roughly 3 to 4 times more than those who believed that there was nothing wrong with
trading air quality with meney. This pretest also indicated that the gain in air quality described in Study 1 was roughly equivalent leyoipoge= caction
in value to receiving $8.25 per day (median indifference point), while the worsening in air quality was roughly equivalent to
paving $10 per day.
Method

580f76 Participants. We recruited 185 participants in the same manner as in Study 1. Using the same criteria as in Studies 1 and 2, data

[participants] were dropped from 5 noncompleters, 2 who completed the study in less than 10 min (mean completion time was 32.5 min), and
32 who failed our careful-response criteria, leaving data from 146 participants for analysis.

59 of 76 Procedure. All participants responded to two monetary seenarios (gain and loss) and two air quality seenarios (gain and loss).

il Half the participants saw the environmental seenarios first, while the other half saw the reverse order. Gains were always

procedures] presented before losses, The air quality scenarias were very similar to those used in Study 1, deseribing a 28-day i
or worsening in air quality. The monetary gain scenario asked participants to imagine winning a lottery which wor
for 28 days, while the loss scenario described a situation in which their house or apartment was in violation of a city ordinance
and they would have to pay $9 a day for 28 days. As a between-subjects manipulation, half the participants made choices
between immediate and 1-year delayed outcomes, while the other half considered immediate and 10- year delays.

60 of 76 We assessed indifference points in the same manner as in Studies 1 and 2, using a combination of titration and free-response

[experimental ~ measures. However, the titration items used a log scale, to allow for higher indifference points at 10-year delays. One indifference

procedures] point (for monetary gain at a 10-year delay) was 8.7 SDs above the mean and so was omitted from subsequent analyses as an
outlier.

61076

i After responding to each scenario, participants were asked to give a brief summary of their thoughts as they made their choices.

procedures]
Results

62 of 76 As summarized in Figure 3, participants discounted gains significantly more than losses, across domains and delays. A 2 (domain:

[state findings]  within) x 2 (valence: within) x

effect of valence. F(1. 141) = 41.

» Evaluate methedology

(delay: between) x 2 (order: between) repeated-measures general linear model revealed a main
D001 102 = 22 indicating that eains were discounted much more than lasses. renlicatine

Fig. 1. Prototype reading environment. (1) Relevant functional units categorized into three boxes, (2) functional unit titles, (3) toggle on-off button, (4) paragraph numbers

and labels (5) highlighted paragraphs.

data-based research articles, and shorter communications (Swales,
2004). Although this taxonomy is developed from one genre in a
specific domain - the psychology journal research article - the
research methods and results from this research can be used to
inform investigations into other genres and disciplinary domains.

7. Implications for system design

Currently, there are a limited number of approaches to using
genre in information system design. Genre information has been
incorporated into document representations (Glover, Lawrence,
Gordon, Birmingham, & Giles, 2001; Rosso, 2008), query formu-
lation (Roussinov et al., 2001), and has been used to customize the
ranking of search results for different task scenarios (Freund, 2008;
Yeung, Freund, & Clarke, 2007). These approaches have all focused
onusing genre at the aggregate, document level to support informa-
tion retrieval, rather than at the granular, within-document level
to support reading and use.

Applying the results of our study to the design of a read-
ing environment has the aim of enhancing reading effectiveness
and efficiency by signalling functional units. Based on these two
approaches, the signalling of functional units can be realized by
labelling each paragraph by function or by highlighting the func-
tional units relevant to a particular task. We designed a prototype
reading environment that uses both these approaches. It incorpo-
rates a functional unit indicator to inform the reader of the function
of each paragraph, and a functional unit selector to highlight func-
tional units that are most likely to be relevant for particular tasks.
This prototype was designed to investigate the extent to which this
type of system would benefit users.

7.1. Interface

Fig. 1 shows the prototype reading environment. The functional
unit indicator, located along the left margin, shows the label(s)

and paragraph number for each paragraph. For the prototype, we
manually identified functional units at the paragraph level within
a corpus of psychology journal articles, drawing upon the taxon-
omy of 41 functional units developed in Survey I (Table 1). Each
paragraph is labelled with at least one and at most two functions if
both are equally important. Paragraphs are numbered sequentially

and the number is shown as XX (current paragraph number) of YY
(total paragraph number) to give the user a sense of the size of the
article and his or her location within it.

The functional unit selector is located along the right margin. It
displays functional units categorized into three boxes labelled as
Top Hits, Next Best Hits, and More. The functional units in the three
boxes are categorized by relevance: “primary functional units”
are “Top Hits”, “related functional units in primary component”
are “Next Best Hits”, and “additional related functional units in
other components” are “More”. These relationships are based on
the results of Survey II, as presented in Table 2. In each box is
a toggle on-off button. When a user clicks on the button, those
paragraphs whose functions are listed in that box are highlighted
in the left margin with a corresponding colour, and the user is
taken to the first highlighted paragraph. In addition to the toggle
on-off button, each box contains a list of functional units and the
sections in which they occur so the users may have an idea of what
is available. People may combine use of interface functionalities to
narrow down reading step by step: functional unit titles in three
boxes help one decide where to go first, a click on toggle on-off
button directs one to highlighted paragraphs, and the paragraph
labels on the left margin enable one to narrow down reading
further. People may also rely primarily on the functional unit
selector or the functional unit indicator.

The prototype was created with XML, XSLT and JavaScript. We
are currently conducting a user assessment in which the same
group of participants read journal articles using the prototype inter-
face incorporating functional units and using a baseline interface
with no added functionality. The study is designed to test for an
effect of signalling functional units on reading effectiveness and
efficiency. This part of the research is currently underway.

8. Conclusion

This study explores the functions of types of information within
the components (Introduction, Methods, Results, and Discussion)
of a journal article. Based on the results of analysis of research arti-
cles in psychology, the conclusions related to the original research
questions are: (i) a set of 41 functional units typically exists within
psychology journal articles; (ii) different functional units are more
or less useful for different tasks, and this variation is not consistent
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withrespect toall components of the article; and (iii) for a particular
task, a functional unit is more or less closely connected with other
functional units in the same component and in other components.

By modeling functional units and their relationships with infor-
mation tasks, we have created a prototype reading environment
that indicates the functions of each paragraph and highlights rele-
vant paragraphs for a particular task. The preliminary results of the
experimental user study are promising and suggest that users may
derive real benefit from such systems. Further research is needed
to develop methods for automatic classification and annotation of
discourse, which are necessary pre-requisites for the real-world
implementation of genre-enabled reading environments. Given the
growing pressure of reading more in less time, the development of

such systems is a priority. This work represents one step in that
direction.
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Appendix A. Validation Survey II: Relationships between
Functional Units and Information Tasks

Use Scenario 1: Refer to Facts
Imagine yourself in the following scenario: You are trying to
refer to specific factual information, e.g., data, phenomena. With a

1.1 To refer to facts, how do you rate the usefulness of the following types of information within the Introduction section? Please select one of the five responses (1=Not
useful at all, 5=Highly useful). Please also rank the SIX most useful types of information (e.g., put 1 next to most important, 2 next to second most important).

Showing that the research area is
important/central/interesting/problematic/ relevant in some way
Increasingly narrowing down the topic of the research

Reviewing items of previous research in the area

Pointing out deficiencies in the present state of knowledge
Providing positive reasons for conducting the research reported
Pointing out contribution of previous research

Outlining purposes of the present research

Presenting hypotheses or research questions

Discussing the definitions of key terms

Summarizing the methods used

Stating the value of the present research

Any Comments

Rating (1 = Not useful at all, 5 = Highly useful) Rank
il 2 3 4 5
O O O O O
O O ] O O
O O O O O
O O O O O
O O O O O
O O a O O
O O O O O
O O a O O
O O O O O
O L a O O
O O O O O

1.2 To refer to facts, how do you rate the usefulness of the following types of information within the Methods section? Please select one of the five responses (1 = Not useful
at all, 5 = Highly useful). Please also rank the SIX most useful types of information (e.g., put 1 next to most important, 2 next to second most important).

For several experiments in a paper, describing the relations
between the current experiment and prior/subsequent
experiments

Stating the rationale for the decision to use particular experimental
methods, procedures, or techniques

Previewing methods in the following experiment
Describing the participants in the study

Describing materials/stimuli in the study

Describing tasks in the study

Describing the procedures of an experiment

Describing variables in the study

Describing the procedures used in data analysis

Describing the reliability/validity of the measures used in the
experiment

Any Comments

Rating (1 = Not useful at all, 5 = Highly useful) Rank
1 2 3 4 5
O O ] | O
O O ] a O
O O O | O
O O O] a O
O O 3l d O
O O O | O
O O O d O
O O O O O
O O [l a O
O O i | |
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1.3 To refer to facts, how do you rate the usefulness of the following types of information within the Results section? Please select one of the five responses (1 =Not useful
at all, 5 =Highly useful). Please also rank the SIX most useful types of information (e.g., put 1 next to most important, 2 next to second most important).

Providing a description of the analysis conducted

Restating the aims of the research, or creating further hypotheses
from the findings

Providing the results of the data analysis

Stating the data that neither support nor conflict with the major
finding

Accounting for the data that do not support the major finding

Evaluating findings with regard to the hypotheses

Summarizing a number of results and explanations

Any Comments

Rating (1 = Not useful at all, 5 = Highly useful) Rank
1 2 3 4 5
O O a d O
O O O | O
O | a a O
[] a a d O
O O | d O
O O | | O
O O a d O

1.4 To refer to facts, how do you rate the usefulness of the following types of information within the Discussion section? Please select one of the five responses (1=Not
useful at all, 5=Highly useful). Please also rank the SIX most useful types of information (e.g., put 1 next to most important, 2 next to second most important).

Strengthening the discussion by recapitulating main points such as
research questions, aims and purposes, theoretical or
methodological information

Describing established knowledge on the topic

Highlighting the overall research outcomes

Commenting on whether the results are expected or not
Referring to previous research for comparison

Explaining specific research outcomes

Claiming support for explanation by exemplifying or citing
Making a claim about the generalizability of the particular results
Making suggestions for future research

Indicating significance of the outcome

Providing arguments in response to the potential criticism raised
by the reader
Indicating limitations of outcomes

Evaluating the effectiveness of the methodology in hindsight

Any Comments

journal research article at hand, you need to identify how useful
various types of information are for referring to facts.
(This is repeated for each of the six scenarios.)
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