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Abstract

Understanding a new literature corpus can be a grueling experience for junior scholars. Nevertheless,
corresponding guidelines have not been updated for decades. We contend that the traditional strategy
of skimming all papers and reading selected papers afterwards needs to be revised. Therefore, we design
a new strategy that guides the overall exploratory process by prioritizing influential papers for initial
reading, followed by skimming the remaining papers. Consistent with schemata theory, starting with in-
depth reading allows readers to acquire more substantial prior content schemata, which are representa-
tive for the literature corpus and useful in the following skimming process. To this end, we develop a
prototype that identifies the influential papers from a set of PDFs, which is illustrated in a case study in
the IT business value domain. With the new strategy, we envision a more efficient process of exploring
unknown literature corpora.

Keywords: Reading and skimming, exploring literature, review methodology, design science research,
schemata theory.

1 Introduction

Research is knit together by citations. Exploring it, we should not treat it as incoherent fabric.

When junior scholars explore new literature corpora, they are challenged to acquire a solid understand-
ing of the body of knowledge that has been constructed in a domain. Skimming, classifying, reading,
and analyzing papers, they learn about the important cornerstones of research, appreciate their connec-
tions, and ultimately see how they cumulatively form the fundamental structure of a domain. As scholars
who are unfamiliar with a domain cannot be expected to distinguish cornerstone contributions, they need
appropriate strategies that guide this exploratory process. Methodological guidelines on reviewing liter-
ature commonly suggest skimming and classifying all papers, and then selecting papers that require
thorough reading (e.g., vom Brocke et al. 2015, Hart 1998, Ridley 2012, Blumberg et al. 2005).

Although these guidelines are appealing, the struggles of junior scholars are hard to overlook. For ex-
ample, Kwan (2008, p.43) concludes from her survey that “the process of reviewing is a grueling expe-
rience” to many doctoral students, and Okoli (2015), considers the inefficiencies with which doctoral
literature reviews are typically conducted to result in an incredible waste of time. Reasons thereof are
manifold. First, junior scholars are inundated by an overwhelming amount of publications with literature
corpora comprising several hundreds of papers (Kwan, 2008; Okoli, 2015). Second, they are challenged
to assess the “relevance and quality of research papers at the outset of a study”, which is especially
difficult for inexperienced researchers (vom Brocke et al., 2015, p.211). Finally, reviewing requires a
considerable amount of time, with reading activities consuming most of it; this process may take as long
as six months (Kwan, 2008; Leidner, 2018; Okoli, 2015). In light of these challenges, researchers have
concluded that there is a lack of appropriate strategies for junior scholars to “constrain their reading
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[...] within a reasonable time frame” and to guide the direction of reviewing (Kwan, 2008, p.53), that
“performance of reading, however, is usually left both unprobed and unaided” (Van Pletzen, 2006,
p.105), and that reading is “often overlooked within the graduate education context” with research into
best practices being “sorely needed” (Urquhart et al., 2016, p.155). In a nutshell, literature corpora are
overwhelming, distinguishing relevant papers is difficult, and time to read is scarce. This necessitates
more strategic approaches for reviewing literature in a new domain.

The guiding research question of this paper is: How can an overall reading-and-skimming strategy be
designed to support readers in exploring new literature corpora efficiently? To address this question,
we propose a strategy that guides the overall order or reading and skimming throughout a literature
corpus, which comprises multiple papers. While existing guidelines suggest skimming and classifying
all papers, and then selecting papers that require thorough reading, we suggest reversing these phases.
In a first phase, our strategy is based on a mechanism that prescribes the order in which influential papers
are read. In a second phase, our strategy suggests skimming the remaining papers to efficiently achieve
an understanding of the whole literature corpus. The hypothesized mechanism that makes our strategy
effective is that in-depth reading of influential papers allows readers to acquire a better understanding
of the foundation of a domain. Furthermore, this understanding makes it easier for scholars to classify
the remaining papers afterwards because the remaining papers build on those influential cornerstone
works, reuse their concepts, and share the same assumptions, for example. This mechanism is based on
schemata theory (Anderson, 1984b), which describes the underlying cognitive comprehension processes
as associating new pieces of information with existing content schemata, or prior knowledge. This no-
tion of schemata, which serves as our underlying kernel theory, provides a theoretical rationale as to
why the strategy is effective.

The remainder of this paper is structured as follows. The next section frames the problem of skimming
and reading as part of the review process by presenting extant methodological guidelines and summa-
rizing current practices. In Section 3, we design the strategy and discuss principles guiding its design.
To demonstrate the usefulness of the proposed strategy, we instantiate the order-setting mechanism,
apply it in an illustrative scenario, and propose how the underlying hypotheses can be tested in future
research (Section 4). Section 5 concludes the paper.

2 Framing the Reading and Skimming Process

We frame the skimming and reading phases as part of reviewing literature, distinguish it from the pre-
ceding search and succeeding writing phase, and conceptualize its inputs and outputs. While reading
refers to studying a paper in-depth and reading all of its content, skimming refers to a rapid and superfi-
cial examination of a paper, or its main ideas. We focus on skimming and reading as part of the literature
review process, in which scholars aim at understanding a new literature corpus. Reading and skimming
are critical when scholars focus on new domains of which they have limited prior knowledge.

Reading and Skimming
Input: Literature corpus
Process:

Corpus-level strategy

« Skim-and-read (traditional)

* Read-and-skim (our approach)
|

Output: Knowledge of the literature

Tterative feedback Tterative feedback

Figure 1. A framework for the reading and skimming process.
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To clarify our focus on the skimming and reading phase, our framework (Figure 1) distinguishes it from
the preceding phase of searching the literature and the succeeding phase of writing a synthesis. The
framework borrows from extant literature (e.g., Boell and Cecez-Kecmanovic 2014, Paré et al. 2016)
and serves the purpose of clarifying interactions with and iterations between preceding and succeeding
phases and therefore does not depict the whole process of reviewing literature. Methods for searching
the literature (e.g., vom Brocke et al. 2015), typologies (e.g., Schryen et al. 2020), standards for report-
ing the methodological approach (Templier and Paré, 2018), recommendations for iterating between
those phases (e.g., Boell and Cecez-Kecmanovic 2014), and suggestions on how to incorporate feedback
(e.g., Yang and Carless 2013) can be found in the literature. We specifically focus on the initial yet
substantial skimming and reading phase that primarily aims at gaining an understanding of a relatively
comprehensive set of papers. While standalone review papers may represent the most prevalent exam-
ple, skimming and reading activities are also necessary for developing related work sections and situat-
ing research in extant literature (Schryen et al., 2017). This phase may be followed by a more structured
classification of papers that are in scope for a subsequent literature review (e.g., Paré et al. 2016).

The phase of reading and skimming draws on a literature corpus identified in the search phase. We focus
on the construction of knowledge through skimming and reading activities, which are cognitive intel-
lectual processes whose main, though intangible aim is an in-depth understanding of the literature in the
respective domain (Boell and Cecez-Kecmanovic, 2014). As such, these activities are contingent on
interactions with prior knowledge. Furthermore, insights gained from these activities may provide feed-
back to the previous phase and trigger additional search iterations.

We focus on corpus-level strategies that involve setting the overall order of reading and skimming ac-
tivities. On this level, the prevalent recommendation is to “skim everything and decide what to read
afterwards”, which we refer to as the traditional skim-and-read strategy. Consistent with the assumption
that the reader has no knowledge of the domain and its literature, existing approaches commonly advise
readers to move “from the general to the particular” (Hart, 1998, p.53) by skimming all papers first and
deciding which of those should be read in detail (Blumberg et al., 2005, p.32, Boell and Cecez-
Kecmanovic 2014). To identify relevant papers that should be read thoroughly, methodologists provide
heuristics, such as those summarized by Blumberg et al. (2005, p.131): (1) prominence (citations), (2)
recency, (3) methodological quality, (4) fit with arguments of own paper, and (5) uniqueness. Similarly,
vom Brocke et al. (2015) suggest reviewing citation indices for assessing the relevance of a paper. An-
other common suggestion is to consult with a supervisor or external mentor who has more expertise in
the domain (e.g., Cooper 1998), but evidence from practice suggests that this is not always possible
(e.g., Kwan 2009, McAlpine 2012). In the absence of expert advice, junior scholars may find it difficult
to decide on the overall order of reading and skimming by assessing how unique, methodologically
sound, or prominent a given paper is compared to a literature corpus they have not yet explored.

On the paper-level, strategies and guidelines on reading and skimming have been published (Israel and
Duffy, 2017; Renear and Palmer, 2009). This includes theorization and empirical evidence on the met-
acognition of reading (Grabe, 2009), aspects related to self-regulation (Paris and Myers, 1981), and
negative effects of mind wandering and fatigue (Unsworth and McMillan, 2013). Insights from this
literature have been taken up by methodologists of literature reviews (e.g., Diaz et al. 2017, Ridley 2012,
vom Brocke et al. 2105, Hart 1998). For example, Hart (1998, p.54) advises readers to “skim through
the text, get information about the structure and the general idea, read the preface and introduction,
and read the parts of the text that are marked as important by yourself”. These activities can be aug-
mented by technology for rapid scanning, filtering and ontology-based linking of documents, for exam-
ple (Renear and Palmer, 2009). In contrast, in-depth reading involves critical reading, an assessment of
strengths and weaknesses, and summarizing, for example (Boell and Cecez-Kecmanovic 2014). De-
tailed guidance can be found in the literature (e.g., Paris et al. 1983, Spivey 1990).

In summary, we contend that it is time to develop more effective alternatives to the traditional skim-
and-read strategy at the level of a whole literature corpus. Furthermore, there is a lack of theoretical
rationales that describe why these strategies are effective from a cognitive perspective. In the next sec-
tion, we present our novel strategy that guides the overall order of reading and skimming activities.
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3 Designing a Strategy for Exploring Literature Corpora

The presentation of our strategy (cf., Table 1) is structured according to the components of design the-
ories (Walls et al., 1992) and their interrelations (Arazy et al., 2010). We specify the requirements which
are derived from the problem context and the literature, and then propose the strategy design. The kernel
theory informs the design and provides a rationale for the mechanisms that are reflected in our hypoth-
eses. This theoretical ‘because of* justification provided by the kernel theory backs the ‘how to’ design
principles (Markus et al., 2002).

Component? Description
Requirements R1: Readers cannot be assumed to have prior knowledge (content schemata) of the domain

R2: The literature corpus is coherent, i.e., the included papers are connected with regard to
structure (i.e., citations) and domain knowledge

R3: The strategy operates on the whole literature corpus (the coverage must not be lim-
ited); extensions of the literature corpus are optional

R4: The strategy provides automated suggestions for the overall order of reading and
skimming of literature corpora

Strategy Design | ® An order-setting mechanism that directs readers to influential papers in the literature
COrpus

e A process that strategically guides the overall order of the reading and skimming
activities and supports readers in developing a substantive content schema early by
drawing on the order-setting mechanism, involving two main phases:

- Phase 1: Read influential papers
- Phase 2: Skim remaining papers

Kernel Theory b | Schemata theory:

e Understanding as a process of relating new information to prior knowledge
(in our context, especially content schemata) (Anderson, 1984b)

o Lack of validated measures because multiple interpretations might be equally valid,
especially for advanced materials (Leslie and Caldwell, 2009)

¢ Informal measure for substantiveness of reading comprehension: associations that in-
dicate understanding or a lack thereof (Leslie and Caldwell, 2009, p.417)

Hypotheses Comparison of the skim-and-read and the novel read-and-skim strategy:

H1: Comparing the reading phases, readers following skim-and-read do not develop more

substantive content schemata than readers following read-and-skim.

H2: Comparing the skimming phases, readers who follow read-and-skim are able to draw

on more substantive prior content schemata and therefore make more associations, indicat-

ing understanding, than readers who follow skim-and-read.

2 The strategy components are structured according to the framework of Walls et al. (1992).

® Theoretical rationale describing how the design works and informing the hypotheses (Arazy et al., 2010).

Table 1. A strategy for exploring literature corpora.
3.1 Requirements

We derive four requirements from the goal of supporting readers in understanding new literature cor-
pora. They are based both on the given problem context and on the literature. First, readers cannot be
assumed to have substantive prior knowledge of the domain (R1), since, almost tautologically, the "ap-
prehension of meaning is the superordinate goal to nearly all reading tasks” (Paris et al., 1983, p.301).
The main point of R1 is that useful designs should be applicable by a reader who only has a set of
keywords (such as IT business value, or technology acceptance) and does not feel confident to judge
whether one paper in a domain is more relevant than another. With this requirement, we focus on popu-
lations of readers with limited domain knowledge. Adapted strategies for readers with substantial prior
knowledge of the literature could be developed in future research. We deliberately focus on junior schol-
ars and Ph.D. students, i.e., the group most actively reading research papers, as suggested by empirical
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evidence from a large-scale study (Mohammadi et al., 2015). While a-priori knowledge in this popula-
tion clearly varies, it typically covers knowledge of the English language and a broad understanding of
the topics and basic concepts in the field, which were acquired in an undergraduate course or in prepa-
ration of the comprehensive examinations (which are not always a mandatory part of doctoral training).
This requirement describes a class of problems that has also been recognized by Vaishnavi and Kuechler
(2015, p.111), who state: 4 common problem when pursuing research in an interesting but new-to-you
area is to become overwhelmed by the new information you have gathered, which, by definition, is only
generally applicable to an area not well understood by anyone and especially not by you.”

Second, the literature corpus needs to be coherent, i.e., the included papers need to be connected regard-
ing structure (i.e., citations) and domain knowledge (R2). This is typically the case for papers that are
identified by a keyword-based database search because scientific papers give credit to their intellectual
foundation by appropriate citations (Merton, 1957). In contrast, our design does not apply to degenerated
literature corpora, which can evolve when, for example, papers are selected because they have applied
a particular research method regardless of the domain.

Third, the strategy operates on the whole literature corpus (the coverage must not be limited); extensions
of the literature corpus are optional (R3). Literature corpora may not be covered completely when search
results in a literature database (e.g., Google Scholar or Web of Science) are considered, for example. A
particular limitation of database searches (and corresponding scores, such as cited by on Google Scholar)
is that it may not be possible to limit the results to the exact literature corpus that has been selected.
Searches typically include additional (irrelevant) papers that match the search terms, or they exclude
(relevant) papers that have not been indexed (possibly due to a database embargo). Conversely, reading
and skimming strategies can allow additional papers to be included in the literature corpus if this possi-
bility is optional, i.e., if this extension can be reverted efficiently. Prohibiting extensions would arguably
be equivalent to eliminating feedback from the reading phase to the search phase. In essence, exploratory
strategies should allow for this feedback, but not strictly require it.

Fourth, the strategy should provide automated suggestions for the overall order of reading and skimming
activities in literature corpora (R4). This is not only for reasons of efficiency and objectivity but also for
providing reading priorities independent of domain experts, whose expertise might not be available to
all readers.

3.2 Strategy design

The purpose of our design, as a methodological artefact (March and Smith, 1995), is to support a stra-
tegic approach to reading the literature, which “connotes intentionality and purpose on the part of the
learner. It suggests that a person chooses one alternative action over others.” (Paris et al., 1983, p.294)
Consistent with this notion, we conceive methodological guidelines on reading and skimming literature
corpora as (suggested) strategies. The design comprises two elements: An order-setting mechanism that
identifies influential papers, and a process that guides the reading and skimming activities.

The first design element, the order-setting mechanism, determines the overall order of reading and
skimming by prioritizing influential papers. This mechanism can draw on various measures of intra-
corpus influence, which refers to influences between papers that are observable in the literature corpus.
These measures exploit the cumulative structure of literature corpora in which authors build on the re-
search of others, giving credit to influential ideas in the form of citations. They are heuristic because
they deliberately ignore some information in the literature corpus to avoid the effort required for reading
every paper and determining exactly those papers that provide the single best starting point. We specify
the order-setting mechanism as a formula, calculating the order i = 1, ..., |P| of papers p € P recursively:

p; = arg maxz influence(q,r) - Wr(i_l) .
qEP(L_l) TEP

Note that P4~ :== P\{p,, ..., p;_1} includes all papers p that have not been selected in previous itera-
tions. When determining the i-th paper p; of the reading order (i.e., after determining the first i — 1
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papers py, ..., Pi—1), the weights Wr(l_l)can be used to reduce the influence related to the i — 1 papers
that have already been included in the reading order. To illustrate the role of these weights, consider a
literature corpus that is characterized by a dominant cluster (this situation may occur in inter-disciplinary
research). If the marginal utility of reading papers within this cluster drops below the utility of reading
papers from other clusters, these weights can direct the reading order towards unexplored clusters.

The order-setting mechanism is generic. The prototype proposed in the next section instantiates it based
on a measure of intra-corpus citations. Further possible measures could apply weights to citations based
on information on (1) the quantitative extent to which paper r is used in paper g (e.g., number of in-text
citations), or (2) the way in which paper r uses paper q (e.g., based on an automated qualitative analysis
of citation context).

The second design element is a three-phased process (cf., Figure 2) guiding the exploratory process in
such a way that it supports readers in developing a coherent content schema early on. It thereby reverses
the traditional order of the two archetypal activities: in-depth reading and quick skimming. Before start-
ing the reading and skimming activities, readers need to complete two initial steps: determining the time
they want to invest and identifying influential papers (by calculating intra-corpus influence).

— Check next paper p; suggested
Determine time by the order-setting mechanism
to be invested

I

no

Identify -
. . Skim
influential papers Exclude paper Read paper remaining papers
‘— relevant? reached time threshold ©?
(. .\ A J
Y Y Y
Preparation Reading Skimming
(Phase 0) (Phase 1) (Phase 2)
Figure 2. The exploratory process.

The initial preparation phase (Phase 0) requires readers to set a time limit for reading and skimming
activities and to estimate the number of papers that should be read analytically. The threshold
® = |R| * (t, — t) for the papers that are read in detail corresponds to the summand of the following
formula. Assuming that each paper needs to be skimmed or read, it mainly involves a decision on the
amount of analytical reading that is to be allocated. Setting a target “level of understanding” and deter-
mining the required time is infeasible due to the problems of quantifying the “level of understanding”
(cf., Subsection 3.3). Considering averaged times for reading t,- and skimming tg, a reader can expect a
total time of T for reading R € P papers (with n = |R|) and skimming all papers S = P \ R:
T=|R|*(tr — t;) +IS| x ¢
N~—— -
average time for reading a paper average time for skimming a paper
(skimming the paper is no longer necessary)

The first summand serves as the threshold for transitioning from phase 1 (reading) to phase 2 (skim-
ming). The times needed for reading and skimming are dependent on the individual reading speed and
the length and complexity of papers; average readers may use 5 minutes to skim a paper and 120 minutes
to read a paper of 30 pages analytically as a reasonable starting point and adjust the corresponding
parameters once reading speed has been measured. To substantiate this decision, readers can inspect the
distribution of the intra-corpus influence in the given literature corpus to determine whether there are
distinctive inflection points. Note that the actual times needed for reading and skimming papers may
vary. Nevertheless, these variations will balance out if the average reading time was estimated accu-
rately. An instantiation of the order-setting mechanism can then be used to identify the most influential
papers that are read in the first phase.

The reading phase (Phase 1) involves going through the most influential papers in an order of intra-
corpus influence, checking the paper to ensure the actual fit to the research goal. Readers can apply the
reading strategies mentioned in Section 2 (Framing the Problem). In terms of schemata theory (the
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underlying kernel theory), readers develop a content schema that serves as prior knowledge in the fol-
lowing phase of skimming the remaining papers. When the overall reading efforts exceed the designated
time threshold, readers can decide to invest more time or to transition to the next phase. When the time-
threshold for in-depth reading is reached before all papers in R have been read, the reader can decide to
allocate additional time for the remaining papers, or to move these papers from R to S (i.e., decide not
to read the remaining papers, but to skim them briefly). In the latter case, the order-setting mechanism
ensures that those papers with the lowest intra-corpus influence are moved to S.

The skimming phase (Phase 2) involves skimming the remaining papers and understanding how they
relate to the developed cognitive content schema of the domain. Useful recommendations are provided
in the literature (e.g., Boell and Cecez-Kecmanovic 2014).

3.3 Kernel theory

As our strategy aims at supporting readers in acquiring an understanding of the literature corpus, its
design implements principles that are consistent with an appropriate (kernel) theory of the underlying
cognitive processes. Specifically, it is informed by schemata theory, which explains comprehension as
associating new information with prior knowledge, or schemata (Anderson, 1984b; Schmidt, 1975). This
theory has replaced the conventional view that comprehension occurs by aggregating the meaning of
unconnected pieces of information (Anderson, 1984a, p.598). Schemata play an essential role when
interpreting different kinds of information, which may be perceived through reading text, hearing sto-
ries, or looking at sketches, for example (Anderson, 1984b). A corollary of schemata theory is that a
text does not carry meaning by itself, but that it “provides directions for readers as to how they should
retrieve or construct meaning from their own previously acquired knowledge” (An, 2013, p.130). Read-
ers draw on different schemata, such as formal, content, and cultural schemata (Urquhart and Weir,
1998, p.71). In our context, we focus on developing content schemata, which refers to "background
knowledge of the content area” (Carrell and Eisterhold, 1983, p.560) and “conceptual knowledge or
information about what usually happens within a certain topic, and how these happenings relate to each
other to form a coherent whole” (An, 2013, p.130).

Schemata theory is recognized as an established theory for the process of comprehending text
(Anderson, 1984a), describing several functions (Anderson, 1978; Anderson and Pichert, 1978) that are
useful for reading and skimming literature. Schemata offer an ideational scaffold which allows readers
to associate new information with existing knowledge. They allow readers to search their memories
systematically and recognize information that can be recalled. By enabling readers to distinguish im-
portant information, and to allocate their attention accordingly, schemata also facilitate summarizing
activities. Furthermore, schemata enable readers to make inferential elaborations when information pro-
vided in a text (e.g., an abstract) is incomplete or not completely explicit (Anderson, 1984a, pp.598—
599). Empirical research has confirmed that readers with different content schemata recall information
differently after completing reading activities (e.g., Steffensen et al. 1979). Comprehension processes
therefore result in different interpretations of the same text depending on the readers perspective on the
domain (Bernstein, 2011, p.139). This explains why research on reading comprehension faces chal-
lenges in deriving validated formal and informal measures for reading comprehension, especially for
advanced material (Leslie and Caldwell, 2009).

3.4 Hypotheses

To inform future validation of our strategy (Schuster et al., 2018; Walls et al., 1992), we derive testable
hypotheses that enable comparisons of how the prototype (cf., the following section) performs in com-
parison to alternative approaches. In our context, the critical mechanism of our strategy, according to
schemata theory, is to facilitate the development of cognitive content schemata by the reader. In this
regard, empirical validation raises the question of how the effectiveness of our design should be inves-
tigated. Does one of the alternative strategies better support the development of content schemata? How
does the strategy enable readers to make associations when a new paper is read or skimmed? As
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mentioned in the previous subsection, there is a lack of validated formal measures for the process of
understanding. Nevertheless, informal measures, such as think-aloud associations that indicate under-
standing or a lack thereof (Leslie and Caldwell, 2009, p.417), can provide insights into how the strategies
differ in terms of their comprehension activities. These criteria provide a basis for comparing our read-
and-skim strategy with the traditional skim-and-read strategy. In the following, we hypothesize on mech-
anisms that make our strategy more useful for understanding a given literature corpus (cf., Figure 3).

High
Additional H,
understanding of
the literature corpus Legend
H;(n.s.)* E Skimming
Low . Reading
. * n.s.: not significant.
Traditional strategy Novel strategy
(skim-and-read) (read-and-skim)
Figure 3. Hypotheses comparing the strategies.

The hypotheses are derived from the mechanisms described by the kernel theory and incorporated in
our design. In our context, schemata theory suggests that understanding of new papers is contingent on
existing content schemata, which are established by previous reading or skimming activities in our con-
text. Our hypotheses deliberately compare the comprehension process between the reading phases (H1)
and between the skimming phases (H2). This allows for a fairer evaluation than comparisons within
phase 1 (skimming in the traditional strategy and reading in the novel strategy) and within phase 2
(reading in the traditional strategy and skimming in the novel strategy), since skimming and reading
activities entail different time investments and levels of immersion (superficial vs. in-depth). Consistent
with this kernel theory and similar to Vitharana et al. (2016), we propose two hypotheses. First, com-
paring the reading phases, we hypothesize that readers who follow the skim-and-read strategy do not
develop more substantive content schemata than readers who follow the read-and-skim strategy. Sec-
ond, comparing the skimming phases, we hypothesize that readers who follow the read-and-skim strat-
egy are able to draw on more substantive prior content schemata and therefore make better associations
than readers who follow the skim-and-read strategy. Figure 3 illustrates that the main difference between
both strategies is hypothesized to exist between the effectiveness of the skimming activities (H2).

The reading phases cover the primary activities of in-depth engagement with selected papers that allow
readers to construct substantive content schemata. In this phase, readers construct content schemata that
allow them to understand the respective paper(s) at hand. This understanding pertains to various aspects
of a paper, for example to the focal phenomenon, the constructs, the theoretical relationships, the re-
search designs, the empirical evidence, and the implications. Naturally, this engagement with the com-
plexity of individual research papers coincides with a focus on understanding the selected papers as
opposed to understanding the rest of the literature corpus. This focus on a limited set of papers provides
a straightforward rationale for expecting a limited understanding of the whole literature corpus after the
reading activities for both strategies (cf., Figure 3). Developing more substantive content schemata in
the skim-and-read strategy would require retrospective associations, i.e., readers could memorize papers
they have skimmed and retrospectively associate them with a content schema that is constructed during
the reading phase. We expect the effect of retrospective associations to be negligible since readers have
a limited capacity to memorize (unconnected) information (Daneman and Carpenter, 1980), and since
these associations would have to pertain to large quantities of papers that have been skimmed rapidly,
superficially, and in an arbitrary order. We therefore propose the following hypothesis:

H1: Comparing the reading phases, readers who follow the skim-and-read strategy do not develop
more substantive content schemata than readers who follow the read-and-skim strategy.
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The skimming phase refers to activities of rapidly examining large quantities of literature, often involv-
ing several hundreds of papers, each of which is typically skimmed in less than 5 or 10 minutes. Due to
frequent switching between papers, this process is highly contingent upon effective associations with
prior content schemata, which serve as an ideational scaffold, or framework of the domain. We expect
content schemata to be particularly useful when they are shaped by the influential papers in a literature
corpus (read-and-skim strategy). This intra-corpus influence increases the likelihood that skimmed pa-
pers cumulatively build on or extend the influential papers that have been read in the previous phase
(novel strategy). We therefore contend that skimming remaining papers leads to more associations, in-
dicating understanding, when prior content schemata have been constructed from influential papers. In
contrast, skimming all papers in an arbitrary order (skim-and-read strategy) makes it challenging to
understand the content of a paper and organize it in a coherent content schema. In a typical skimming
phase, this construction of the content schema may even lack an overview of theoretical models or con-
cepts. Furthermore, papers focusing on details of a domain’s knowledge, e.g., methodological problems,
may remain unconnected in the overall content schema. We therefore propose the following hypothesis:

H2: Comparing the skimming phases, readers who follow the read-and-skim strategy are able to draw
on more substantive prior content schemata and therefore make more effective associations, indi-
cating understanding, than readers who follow the skim-and-read strategy.

4 Instantiation and Proposed Evaluation

To illustrate our strategy, we instantiate the order-setting mechanism by developing a prototype and
evaluating it in an illustrative case study. The recommended exploratory process is provided in Figure 2
in the previous section. We conclude this section by summarizing how the hypotheses on the overall
cognitive comprehension process can be evaluated.

4.1 Instantiation of the prototype

To instantiate the order-setting mechanism, we developed ENLIT (Exploring New LITerature), a pro-
totype that determines the aggregated influence of papers in the literature corpus by matching citations
from the reference sections. ENLIT is available online under the MIT open-source license (Empl and
Wagner, 2018). The prototype is used in our illustrative case study in the following section. As stated in
the requirements, the input of the prototype is a set of PDFs. To process the input, the prototype draws
on GROBID for extracting information from scholarly documents. GROBID processes the PDFs and
provides an XML output that conforms to the TEI standard and represents a document model. In partic-
ular, references are annotated and linked to in-text citations. The accuracy of the output was convincing
and is expected to improve even further as GROBID is updated frequently. To determine the aggregated
influence of papers on the corpus, our prototype matches reference sections automatically (cf., R4). The
matching process is consistent with recommendations in the literature (e.g., Fellegi and Sunter 1969,
and Lee et al. 2007) and the implementation draws on the matching algorithm of Jabref (published under
an MIT license). Matching accuracy was substantial with minor problems related to journal abbrevia-
tions. We addressed this problem by replacing abbreviated journals before matching the references.

We instantiate the order-setting mechanism based on the number of intra-corpus citations as follows:

1if paper p cites paper i

influence(i,p) = {0 otherwise

Although the existence of a citation is only a rough heuristic for influence (cf., R2), it is consistent with
the normative theory of citing behavior (Merton, 1957). The annotations provided by GROBID enable
the development of more refined measures that consider the number of in-text citations or the semantics
of the citation contexts. To keep our illustrative scenario simple, we deliberately assume additive effects

(and set wr(i_l) = 0). Thus, the instantiated order-setting mechanism reduces to:

p; = arg max E influence(q,r).
qep(-1 =
r
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To demonstrate how intra-corpus influence differs from general citation scores, we apply both measures
in a setting which is characterized by several of the requirements outlined above. Specifically, we apply
the influence measures after a keyword-search has been completed and after the data of the correspond-
ing citation network has been extracted. As this citation network includes additional (cited) papers, we
refer to the resulting set as the extended literature corpus, which comprises both the papers available in
full-text and their references’. This is consistent with considering citations by papers contained in the
literature corpus as suggesting that the cited paper is somehow relevant and cannot be excluded a-priori
— a notion that readers who have limited prior knowledge (content schemata) of the domain (R1) may
not dismiss easily. Our setting is also consistent with the option to extend the literature corpus (cf., R3).
The exemplary setting described in the following shows that intra-corpus influence identifies papers that
are more relevant to the domain because in contrast to general citation scores, it excludes citations from
other domains (as illustrated in Figure 4).

General citation scores 2 Intra-corpus influence P
Focal domain Other domains Focal domain Other domains

Yl I

N N
&
2
General Intra-corpus
o citation score influence
Extended literature corpus Extended literature corpus

Notes. 2Recommended in the literature. » Proposed in this paper.
Figure 4. Comparison of order-setting mechanisms.

In the exemplary setting, we deliberately selected a literature search with less than perfect coverage.
Showing that our strategy performs well on a literature corpus crafted by a senior scholar would not
show convincingly that it is also useful for scholars who do not have prior knowledge in the domain
(cf., R1). Specifically, we focus on the IT business value domain. We conducted a simple database search
for the keyword “IT business value” and included all papers published in the AIS Senior Scholars’ Bas-
ket of journals between 2005 and 2015. This scope can barely be considered to meet the minimum
requirements of a scholarly literature search. The search yielded 160 papers, for which intra-corpus
influences were calculated (cf., Table 3). To assess the appropriateness of the papers recommended for
in-depth reading, and thereby the effectiveness of the order-setting mechanism, we evaluate the papers
identified by the intra-corpus influence score (Table 3) and compare them to the ranking of papers ac-
cording to a general citation score (Table 2). The binary assessment of relevance to the domain (last
column) was conducted by one of the authors who has published multiple papers on IT business value,
including review papers (Schryen, 2010; Schryen, 2013). The assessment is evident from the titles of
the respective papers.

To show how intra-corpus influence differs from the total amount of citations for intra-corpus papers,
Table 2 provides general citation scores from Web of Science. It shows that, in the extended literature
corpus, general citation scores do not identify papers relevant to IT-business value. Instead, the identified
papers focus mostly on research methodology. Hence, one lesson is that while papers influential to the

! Note that the extended literature corpus contains additional papers whose relevance to the domain varies considerably. In contrast to the
original literature corpus, in which the relevance of the papers to the domain varies only slightly, this variance allows us to clarify the difference
between intra-corpus influence and general citation scores. The extended literature corpus does not require us to make arbitrary inclusion
decisions (such as randomly adding irrelevant papers to the literature corpus) to evaluate the influence measures.
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domain (Table 3) may be cited frequently, highly cited papers (Table 2) may not necessarily be relevant
to the domain (knowledge) as such. This distinction has not been discussed by methodologists who
recommend general citation scores as an indicator of paper relevance (e.g., Blumberg et al. 2005, p.131).

Reference from the (extended) . Relevance to the domain
literature corpus Citations (expert assessment)
Cohen (1988) 48,813 No
Baron and Kenny (1986) 31,672 No
Cox (1972) 31,438 No
Strauss (1967) 26,336 No
Landis and Koch (1977) 23,430 No
Hu and Bentler (1999) 21,242 No
Miles and Huberman (1994) 21,185 No
Dempster et al. (1977) 21,139 No
Aiken et al. (1991) 19,905 No
Nunnally (1978) 18,961 No

Table 2. Priorities based on general citation scores provided by Web-of-Science (Top-10).

In contrast to general citation scores (Table 2), intra-corpus influence (Table 3) identifies papers that are
relevant to the IT business values domain. The papers that have introduced the resource-based view in
IS can also be found in Table 3, most noteworthy the paper of Bharadwaj (2000), which has paved the
way for many other empirical papers, and the review of Melville et al. (2004), which constitutes the
theoretical foundation of research on IT business value. All papers listed in Table 3 are authored by
prolific scholars; eight papers are published in main IS journals and two papers in general management
journals. In position four, readers find the influential paper of Barney (2011), published in the Journal
of Management. The paper of Teece et al. (1997), published in the Strategic Management Journal, and
further papers following the Top-10 (e.g., Henderson and Venkatraman 1999) are relevant to IS journals
but have not been published in typical IS journals. This suggests that intra-corpus influence captures
associations related to domain knowledge without necessarily restricting them to top-journals, such as
the AIS Senior Scholars’ basket of journals. In this regard, considering the extended literature corpus,
similar to a backward search, may help Ph.D. students to include further relevant papers.

Reference from the (extended) Intra-corpus Relevance to the domain
literature corpus influence (expert assessment)
Bharadwaj (2000) 56 Yes
Sambamurthy et al. (2003) 44 Yes

Melville et al. (2004) 43 Yes

Barney (1991) 42 Yes

Mata et al. (1995) 36 Yes

Barua et al. (1995) 32 Yes

Hitt and Brynjolfsson (1996) 29 Yes

Kohli and Grover (2008) 28 Yes

Tallon et al. (2000) 27 Yes

Teece et al. (1997) 26 Yes

Table 3. Priorities based on intra-corpus influence, i.e., papers prioritized for in-depth reading
(Top-10).
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While the measure of intra-corpus citations has certainly identified influential papers, one may speculate
whether other papers, such as the review of Wade and Hulland (2004) which is not included in the top-
10 list, should be ranked higher. While a definitive judgement on the relative influence of single papers
may be elusive, the order-setting mechanism appears to be effective in identifying influential papers that
are relevant to the IT-business value domain. While it’s effectiveness in other domains remains to be
evaluated, it seems likely that scholars who read the identified papers are well equipped to understand
how the remaining IT-business value literature relates to this foundation.

4.2 Proposed evaluation of the hypotheses

In addition to the hypotheses and the prototype (expository instantiation), we outline how the design
theory can be tested empirically (cf., Schuster et al. 2018). Considering parsimony and richness as the
dual objectives of design (Baskerville et al., 2015; Briggs and Schwabe, 2011), we emphasize the need
to assess the effectiveness of our strategy before refining it and introducing additional complexity. We
propose testing the hypotheses through quasi-experiments in class-room environments in which two
groups of participants are assigned either to the new read-and-skim strategy or to the traditional skim-
and-read strategy (control group). Consistent with previous empirical research on schemata theory (e.g.,
Tynjéld 1999), both groups should complete the assignments using identical literature corpora to elimi-
nate variation specific to the literature corpus. The following experimental procedures should be imple-
mented. To control for possible confounds, participants should be required to complete a survey on their
prior knowledge (content schemata) of the selected domain, their current research foci and expertise, as
well as their language proficiency (Lundeberg, 1987). In the course of the experiment, participants
should be provided with a literature corpus on a predefined topic, which requires at least a few days to
read and skim. A description of the respective steps including guidelines should be provided; however
the hypothesized mechanisms should not be disclosed to avoid that expectations regarding the effective-
ness of either strategy give rise to corresponding confirmation biases (Campbell, 1957).

Concerning hypothesis H1, it needs to be ascertained that, comparing the reading phases, readers who
follow the skim-and-read strategy do not develop more substantive content schemata than readers who
follow the read-and-skim strategy. To assess the substantiveness of content schemata after the respective
reading phases, participants should be asked to summarize their knowledge of the domain (cmp. Leslie
and Caldwell 2009). To ensure a fair assessment, both groups should be interviewed after the same
amount of time has passed. The summaries can be analyzed qualitatively by an expert in this domain,
who gauges the internal consistency and completeness of each summary. Through consistent elabora-
tions or distorted recalls, these answers can provide further insights into the appropriateness of the re-
spective content schema (Anderson, 1984a; Spiro et al., 2017). In a final step, the assessment of the
content schemata can be compared between groups, while considering the control variables collected in
the survey (e.g., level of expertise in neighboring fields).

Concerning hypothesis H2, it needs to be tested whether, comparing the skimming phases, readers who
follow the read-and-skim strategy are able to draw on more substantive prior content schemata and
therefore make more associations, indicating understanding, than readers who follow the skim-and-read
strategy. Due to the amount of papers that need to be skimmed, readers should be required to keep a
reading diary in which they describe their experiences when skimming (or reading) papers. To measure
reading comprehension for advanced materials, like a whole literature corpus, readers’ comments could
be classified as associations that indicate understanding or a lack thereof (Leslie and Caldwell, 2009).
Exemplary items could include “I understood the paper/abstract.”, “I know how the paper/abstract re-
lates to other papers.”, “Some information was implicit; however, I was able to understand it nonethe-
less.”, or “When reading/skimming the paper, I immediately thought of another paper* (cmp. Spiro et
al. 2017).
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5 Conclusion

Our novel strategy for exploring literature corpora makes three contributions to extant research. First, it
adds to the methodological literature on literature reviews, which has arguably neglected the reading
phase and methods that guide the overall order of the reading and skimming activities for too long.
Specifically, we suggest that the traditional approach of skim-and-read should be replaced by the new
read-and-skim strategy. With this, we advocate for explicitly documenting corresponding guidelines.
Similar to other research methods, guidance on the exploratory process should, in principle, follow ex-
plicitly codified methodological procedures that do not depend on tacit and experiential knowledge (e.g.,
provided by thesis supervisors). Second, the design of our strategy makes a theoretical contribution by
backing the ‘how to’ design principles with theoretically grounded ‘because of* justifications, explaining
why the design works (Markus et al., 2002; Walls et al., 1992). By drawing on schemata theory, the
novel exploratory strategy aligns with established theories of comprehension and advances the use of
cognitive process theories as informing 1S design science theories. Third, the literature on comprehen-
sion, learning, and memory offers a plethora of research in teaching contexts, traditionally focusing on
primary and secondary education. The academic context has received less attention, with research fo-
cusing primarily on the comprehension of individual papers, for example, by providing reading strate-
gies that take into account the structure of a paper (e.g., Paris et al. 1983). We contend that the mecha-
nisms described by schemata theory apply to bigger literature corpora, but that corresponding implica-
tions and instructions need to be adapted. In doing so, we suggest that studying the comprehension of
whole literature corpora — although requiring more extensive experimental designs — represents signifi-
cant opportunities for research that is grounded in cognitive theories.

This paper contributes to (research) practice by designing a novel strategy that guides the overall order
of reading and skimming. The importance of such design-oriented research that supports readers, and
especially Ph.D. students and junior scholars, in familiarizing themselves with new research domains
has been highlighted in extant literature (Vaishnavi and Kuechler, 2015, p.111). A distinctive feature of
our strategy is that it emphasizes the hermeneutic value of in-depth reading, complementing approaches
that emphasize (partly) automated processing of large quantities of papers. We encourage teachers to
recommend our method to (Ph.D.) students and methodologists to consider our insights when textbooks
are revised. It is time to update existing guidelines, which have neither been challenged nor revised in
the light of improved technological capabilities or theories about the cognitive processes involved in
understanding new literatures. With our novel exploratory strategy, we envision a reading and skimming
process that is less of a grueling experience and more congruent with the underlying cognitive processes
involved in understanding new literature corpora.
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