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Where the rubber meets the road:
Identifying integration points for semantic publishing in
existing scholarly practice

JOEL CHAN, XIN QIAN, KATRINA FENLON, and WAYNE LUTTERS, University of Maryland

Semantic publishing has significant potential to transform scholarly work. While much progress has been
made on conceptual models and technical infrastructure, authorship remains an open problem. Here, we
explore whether and how semantic publishing labor might be integrated into the existing practices of scholars
reading and synthesizing the literature. From a series of studies of scholars, we observe rich practices across
a variety of workflows and tool ecologies that overlap with key aspects of semantic publishing: 1) creating
granular knowledge artifacts (COMPRESSION), extracting and specifying provenance and contextual details
(CONTEXTUALIZABILITY), and 3) specifying semantically typed entities and relations between knowledge
units (CompPosaBILITY). We discuss implications of these findings for developing sustainable, scholar-powered
models of semantic publishing.
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1 INTRODUCTION

Semantic publishing holds significant promise for transforming scholarly knowledge work [4, 17,
23, 28]. In particular, there is exciting potential for formal semantics to augment — rather than
replace — scholars’ ability to synthesize knowledge from the literature. We resonate with Renear
and colleagues’ [23] articulation of a vision of scholarly communication infrastructures that are
substantially enriched by "computational access to causal and ontological relationships”, and an
"increasingly rich layer of indexing, linking, and annotation information" (p. 832).

Much progress has been made towards this vision. We now have a robust ecology of concep-
tual models, formal standards, and technical infrastructure for semantic publishing of granular,
semantically interlinked claims and concepts — e.g., as annotations [8], micropublications [9],
nanopublications [13], or webs of arguments [26] — along with detailed provenance information,
such as evidence [5], uncertainty [11], and connections to project-specific contextual metadata via
Research Objects [3].

Yet, adoption of semantic publishing, particularly outside biomedical domains, remains low, and
is often concentrated amongst a relatively small set of authors. For example, while Kuhn et al [18]
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report around 10 million nanopublications published by 2018, almost all were within bioinformatics,
and contributions were overwhelmingly from a small (N=41) set of authors. Discussion of the roots
of this slow adoption is ongoing, but we agree with an emerging consensus that the barriers are not
strictly technical (in the sense of models / standards) [17, 23]: rather, the key barrier to the vision of
semantic publishing is an authoring bottleneck: what is the labor of semantic publishing, and
who will do it?

Currently, the bulk of semantic publishing seems to be done by specialized ontology engineers,
crowdsourcing, or volunteer curators. This specialized curator model is powerful when funding or
significant volunteer labor is available. However, we are more compelled by a broader vision of
scholar-powered semantic publishing [16, 23] — which aims to integrate the labor of semantic
publishing into different points of the research lifecycle, such as manuscript preparation [14, 19] or
peer review [6], where these activities are not a separate task, but part of their routine scholarly
practices. We situate our efforts within this broader scholar-powered approach because of our
interest in developing sustainable infrastructures for semantic publishing and synthesis.

In this paper, investigate the following question: where (if at all) are there integration
points between semantic publishing and existing practices of reading and synthesizing
the scholarly literature? Identifying these integration points could help us see where we might
be able to "graft" semantic authoring tools and interfaces into scholarly practices to leverage the
rich semantic work that is already happening. We might also improve sustainability by improving,
rather than disrupting, existing scholarly practices, better aligning collective good with individual
benefits. These strategies of integration hold significant promise for building more sustainable
knowledge infrastructures [12].

2 METHODS
2.1 Data sources

To address these questions, we draw observations from three complementary data sources. First,
we draw on results from two empirical studies of scholars’ synthesis work. The Protocol Study
includes guided tours [30] of ten scholars’ workflows and tool setups, along with fine-grained
think-aloud protocols of the same scholars’ synthesis work, including both initial processing of
sources ( 45 minutes) and later reuse ( 45 minutes), observed in-person and with a video recording
from a head-mounted camera. The Interview Study involves in-depth semi-structured contextual
interviews with 10 PhD students reflecting on their process and setup for a recent synthesis effort
(more details available in [22]). Finally, we draw on initial observations from the first author’s
preparation for an extended auto-ethnographic and participatory observation study of knowledge
management / hacker communities. While no formal data has yet been collected (the IRB for
this study is in process), here we report observations from publicly available sources from the
community, such as Youtube videos and blog posts.

2.2 Our lens on the labor of semantic publishing

For this work, we define semantic publishing labor as any set of practices that directly or indirectly
produce artifacts — such as notes, annotations, or documents — that could serve as resources for
semantic publicationsMore specifically, we look for instances where scholars create artifacts that
satisfy one or more of three primary categories of semantic properties:

(1) CompressIon: afford reasoning about more atomic / granular units of knowledge, such as
claims or concepts.

(2) CoNTEXTUALIZABILITY: afford reasoning about context. For example, if the publication is about
a particular claim, it should include information that a scholar would need to appropriately
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(re)interpret the claim, such as authorship, provenance, uncertainty, evidence, or relationships
with other claims or concepts.

(3) ComrosaBiLITY: afford composition of atomic units of knowledge, such as concepts, into
more complex representations, such as arguments, maps, timelines, and causal models. This is
typically enabled by encoding semantic publications with some kind of formal representation
(e.g., typed entities and relations), since this enables computational support for retrieval,
aggregation, and reasoning about collections of knowledge units.

We expect these categories of semantic properties to anyone familiar with the Semantic Web
and semantic publishing. For example, COMPRESSION resembles the core concerns of standards
like micropublications [9] and nanopublications [13], which were developed in part to enable
reasoning over more granular units of knowledge. Similarly, the property of CONTEXTUALIZABILITY
resembles the goal of representing evidence [5], uncertainty [11], and provenance of publications
[13]. Finally, the idea of formal semantics and ComPosABILITY connect well to the core vision of
enabling machine assisted-reasoning and higher-level synthesis in the Semantic Web [4, 17].

In addition to drawing on the literature on semantic publishing, we have also synthesized these
ideas from fields relevant to understanding the scholarly practice of synthesis, such as sensemaking
[32], knowledge reuse [1], and creative problem formulation [21].

3 FINDINGS

We organize our findings by sketching out a series of personas aggregated from and grounded in
the data from our three studies. We present them not as formal contributions in their own right
(we expect robust discussion and disagreement about their coherence, sufficiency, and differences);
instead, we present them as thematic clusters that emerged from our observations, which help orga-
nize and make sense of many disparate examples of semantic-publishing-adjacent practices. These
personas are also useful as conceptual handles that can frame downstream design/development
work towards integrating semantic authoring into scholarly practice.

Here, we discuss three personas from our data: 1) Virtuosos, who optimize purpose-built
mainstream tools for synthesis, 2) Explorers, who adopt niche synthesis tools or appropriate other
tools for synthesis work, and 3) Hackers, who create new tools and practices to support synthesis
work.

3.1 The Virtuosos

The most common persona observed in our data was the virtuoso. She focuses a lot less on the
tools she uses, and more on the work she is doing. She is unlikely to shop around a lot for new
tools. Instead, she focuses on configuring and optimizing the tools she has to get the job done.
Overall, the virtuoso’s toolset tends to consist of familiar “mainstream” tools like Google Scholar,
word processors like Word and Google Docs, reference managers like Zotero and Mendeley, printed
papers, post-its, and highlighters, and some note-taking apps like OneNote. Yet, virtuosos use these
tools to support sophisticated practices that resemble many core aspects of semantic publishing
work as we have defined it.

For example, the virtuoso often employs sophisticated approaches to annotation. They use
highlights and notes to identify and extract key ideas in source texts with (ComPREssION). Often
these annotations are color-coded to identify types of building blocks (ComposaBILITY). They also
mark up key contextual details that might help with downstream interpretation and synthesis
(CONTEXTUALIZABILITY). Consider the concrete example in Figure 1, where a participant in our
Protocol Study used a blue highlight to identify a key idea that “slavery cannot be represented”,
and a green highlight to explicitly mark the author of the quote. These color-codes are used to
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