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Abstract. The use of visualization to underpin distant reading arguments on
cultural heritage data has established in the digital humanities domain. Novel
strategies to represent data visually typically arise from interdisciplinary projects
involving humanities and visualization scholars. However, the quality of out-
comes might be inhibited as typical challenges of interdisciplinary research arise,
and, at the same time, problem solving strategies are missing. I taught a course
on visual data analysis in the digital humanities to let students with diverse study
backgrounds experience those challenges in their early academic careers. This
paper illustrates the research-teaching components of my course. This includes
the contents of the theoretical training with active learning tasks, aspects of the
practical training and considerations for teachers aiming to compose a related
course.
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1 Introduction

The importance of visualizations in digital humanities applications has steadily
increased in recent years [22]. However, it has been shown that many visual represen-
tations are produced from standard tools that are not necessarily tailored for the given
research task [24]. On the other hand, interdisciplinary projects can suffer from mis-
understandings leading to visual designs that are hardly applicable by domain experts.
My intention to offer a visualization course that attracts both computer science and
humanities students was to equip them with the necessary knowledge and terminology
in order to be able to “speak the same language” in potential future projects on the
intersection of visualization and digital humanities. Therefore, students collaboratively
conducted visual design projects in which they applied learned theoretical contents and
faced typical challenges of interdisciplinary research.

This paper is an extended version of an IVAPP conference paper [32]. In addition, it
contains aspects of a report on teaching journalism students [25]. While these publica-
tions rather report on the experiences gained in three years of teaching the course with a
detailed discussion of conducted research projects, this paper contributes the following
aspects:

– Research-teaching Nexus: The paper discusses different components of the course,
which mainly focuses on conveying the research processes that lead to knowledge
construction, referring to the research-teaching nexus by Healey [17].
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– Theoretical Training: A structured overview of the taught theoretical material is
provided, and active learning tasks for individual classes are proposed.

– Practical Training: This paper puts a stronger focus on the roles of the teacher in
interdisciplinary student projects, and projects that contributed to publications are
discussed in detail.

– Considerations: Dependent on the cohort of participating students, different aspects
that influence structuring course contents are discussed.

2 Terminology

In analogy to my first class in which I present the big picture of the course, this section
is dedicated to discussing the terms that compose the title of the paper.

2.1 Digital Humanities

The digital humanities is an interdisciplinary field on the intersection of the humanities
and computer science aiming to systematically apply computer-based methods to digital
cultural heritage resources. Including a large variety of traditionally grown domains like
literary studies, political sciences or computer science, interdisciplinarily oriented fields
like computational linguistics, digital history or applied informatics also fall under the
umbrella of the digital humanities. This diversity of disciplines makes defining the dig-
ital humanities a hard task. Heyer and Isenberg [18] describe the terms computational
and digital humanities as different strategies to work with digital material. While the
digital humanities would focus on creating digital repositories for cultural heritage col-
lections, computational humanities would provide computational methods to analyze
and enrich those repositories. The term eHumanities stands somewhere in between.
Looking at the history of the domain, I use the traditional digital humanities term to
describe all activities related to gathering and processing digitized material.

A definition for the domain, not aiming to generate a strict boundary, can be rather
derived from the methodologies that lead to knowledge construction in the associated
areas of research [52]. Whereas the natural sciences are concerned with the system-
atic study of nature and the discovery of regularities with which (natural) phenomena
can be explained, the humanities consider all those phenomena that result from human
action, evaluating them in their significance for the individual and society, and thus
serving to create human consciousness. Tying those two methodologies together, the
digital humanities could be defined as an area that generates a quantitative, compu-
tationally driven perspective on cultural heritage data, aiming to derive regularities of
human action that contribute to creating human consciousness.

This turn from a qualitative to a quantitative analysis of information is depicted
in Fig. 1 by the example of comparative literature analysis. The traditional approach
includes a close reading of few related works followed by a detailed analysis of the writ-
ers intentions. Digital humanities approaches, on the other side, feature distant readings
of text. By disrupting the linearity of text and counting occurrences of words, rather
universal insights can be gained. In the given example, a literary scholar performed a
keyword-based searches on a large text corpus of Latin texts and compared the aggre-
gated contexts in which three synonymous keywords appeared using a comparative
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Fig. 1. Traditional and digital humanities approaches for comparative literature analysis. A tra-
ditional workflow would be based on close readings of few literary works (close reading image
provided by Kehoe [36]), while digital humanities workflows typically involve quantitative dis-
tant readings [26].

tag cloud visualization [26]. By comparing shared and non-shared co-occurrences, the
scholar was able to clarify and discriminate the meaning of words related to imitate. It
has to be said that an analysis is typically not done only referring to a distant reading.
Visualizations usually aid to generate different perspectives on information and access
to close readings is granted interactively.

2.2 Visual Data Analysis

Recent survey papers document the increasing importance of visualizations for digi-
tal humanities research [22,62]. Visual interfaces have become indispensable compo-
nents to generate bridges between a computationally gained result and expert users.
Tominski and Schumann describe interactive visual data analysis as a “synthesis of
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visualization, interaction, and automatic computation to facilitate insight generation
and knowledge crystallization from large and complex data” [58]. This synthesis is
depicted in the visual data analysis process [22], which illustrates how insight is gained
in digital humanities projects (see Fig. 2). A motivating data analysis task influences all
components of the process. Data transformation, depending likewise on the underlying
research task and the raw data format, deliver the input for visual interfaces used for
visual analysis purposes.

The visual data analysis process in the context of digital humanities applications
typically follows Shneiderman’s Information Seeking Mantra Overview first, zoom and
filter, then details-on-demand. Distant reading visualizations provide overviews, and
means of zooming and filtering provide access to detailed close reading visualizations.
The red arrows in Fig. 2 illustrate the iterative nature of visual data analysis in the con-
text of digital humanities applications. Not seldomly, the process includes numerous
cycles of adjustment or even redesign. There are two major reasons that induce modi-
fications to an existing solutions. On the one hand, new perspectives on the data might
lead to new ideas or a direction change in a project [20]. On the other hand, miscom-
munications typical for interdisciplinary projects lead to a visual design incapable of
constructing knowledge concerning the data analysis task. This is especially crucial for
digital humanities collaborations, in which research backgrounds are diverse. My moti-
vation for teaching the course on visual data analysis in digital humanities is to bring
together students from computer science and the humanities, so that they experience the
challenges of interdisciplinary work early in their academic careers.

2.3 Research-Teaching Nexus

Given the clear focus on a targeted research domain for applying visualization and
developing new techniques to visually represent information, the curriculum of my
course can be described on the basis of the research-teaching nexus introduced by
Healey [17]. As can be seen in Fig. 3, research-teaching can take different forms depen-
dent on the targeted learning outcome and how students engage with the research mate-
rials. If a course is research-led, research contents and the important results of a domain
are central to discussion. This is the rather traditional form of teaching that clearly sep-
arates the roles of the active teacher talking to a rather passive audience. Lecturing can
also be research-oriented, which, instead of research findings, aims to convey research
methodologies and best-practices that lead to knowledge construction concerning the
taught subject. In research-tutored and research-based forms of teaching, students more
actively participate and engage with research materials. While a research-tutored course
involves activities such as reading and writing papers, in other words, a critical discus-
sion of research contents, students practically experience research processes themselves
when focusing on research-based activities.

The major intention of my course is to enable students to investigate research ques-
tions on the intersection of digital humanities delivering the research inquiry and visu-
alization tailoring appropriate solutions to support related analysis tasks. Thus, the
course focuses primarily on conveying how visual design models can be used to app-
roach a given research task. Related examples from the literature underpin the value of
established workflows for knowledge construction in this interdisciplinary field. There-
fore, the theoretical training in the first half of the course is mainly research-oriented
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Fig. 2. Visual data analysis process in digital humanities based on [22].

as it teaches on how visualization can be best applied to existing problems to gen-
erate knowledge concerning cultural heritage data. The research-led part refers to the
required basics of information visualization. In order to activate students during the the-
oretical training in a research-based fashion, students can replicate visual data analysis
tasks on a small scale. The practical training conducted in the second half of the course
is fully research-based as students experience real world research scenarios and develop
means of visual analysis to investigate the given problem by following taught visual
design approaches and workflows. The research-tutored part of the practical training
refers to publishing promising results of course projects after the course.

3 Theoretical Training

According to the research-teaching nexus [17], the major focus of the theoretical train-
ing is to make students understand the processes that support knowledge construction in
digital humanities with the aid of visual interfaces. Therefore, the theoretical training is
mainly research-oriented. Research-led fragments of the course relate to the discussion
of research findings on which visualization scholarship is based on, and research-based
active learning tasks throughout the theoretical training support the understanding of
the theoretical contents and prepare the students for their practical training conducted
in the second half of the course.
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Fig. 3. Curriculum design and the research-teaching nexus based on Healey [17].

The schema of the research-oriented, theoretical training part of the course is
depicted in Fig. 4. The syllabus adopts well-established strategies of teaching informa-
tion visualization [37,51], however, with the digital humanities, focusing on a particular
application domain. That means, the course The theoretical training focuses primarily
on conveying the processes that lead to knowledge construction in digital humanities
using visualization. Therefore, I structured the lecture contents in three blocks.

3.1 Block 1: The Big Picture

The course title included (in my case) the terms Information Visualization and Digital
Humanities. I reserved the first class to give a broad overview of the individual terms
and how they play together in the context of applying visualization in digital humani-
ties. The discussion of sample projects that implement the visual data analysis process
helped to convey the importance of the taught topic. We discussed four digital human-
ities projects, all based on raw textual sources, but each with a different research target
in mind:

– Geospatial-temporal analysis of places mentioned in Herodotus’ Histories with
maps and timelines [4]

– Comparative analysis of similarities and differences among text editions with heat
maps and variant graphs [29]
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Fig. 4. Suggested structure of the theoretical training.

– Stylometric analysis of a Latin poem collection with graphs [16]
– Quantitative analysis of the Kissinger papers with charts, tag clouds and graphs [35]

3.2 Block 2: Understanding Domain-specific Methodologies

After the students gained an overview of the course topic, they should acquire basic
knowledge in the two fields, and they should learn on established research methodolo-
gies and process models that lead to knowledge construction.

Application Area. Starting with a concept formation through diverse definitions of dig-
ital humanities, we discussed major historical developments that can be seen as the
cornerstones of the digital humanities as a research area. One of the early related
works, published in 1928, is Wladimir Jakowlewitsch Propp’s “Morphology of the
Folktale” [47]. Propp analyzed 100 Russian folktales and generated 31 functions, and a
subset of which in the given order always defines the plot of a folktale. Another pioneer-
ing project is Roberto Busa’s “Index Thomisticus”. It began in 1948 aiming to create an
index of Thomas Aquinas’ works that needed to be lemmatized [11]. Recent influential
works like Franco Moretti’s “Graphs, Maps, Trees” [44], the Culturomics project [43]
and Matthew Jocker’s “Macroanalysis” [34] lead to defining the term of distant reading,
which, like no other concept, stands for the importance of visualization for the digital
humanities. The collaborative creation of a definition of digital humanities and try-out
sessions with the Google Books Ngram Viewer1 are suitable active learning tasks.

1 https://books.google.com/ngrams.

https://books.google.com/ngrams
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Visual Design. The major goal of the classes related to visual design is that students,
independent on their academic backgrounds, are capable to purposefully discuss project
ideas using the same terminology. I am engaging in interdisciplinary digital humanities
projects for more than ten years. Munzner’s nested model for visualization design and
validation [45] best reflects our efforts to collaboratively design visualizations that serve
their intended purposes [23,27,38]. However, my experiences are even better described
by a participatory visual design approach [33], which includes interactive feedback
loops between visualization scholars and experts from the targeted domain on all visual
design levels. Munzner’s book “Visualization Analysis and Design” [46] structures a
theoretical information visualization overview closely related to the nested model, thus,
it serves as an appropriate basis for this part of the course. The major components are
classes on data abstraction to convey what data can be visualized, on task abstraction
to discuss why visualizations are needed, i.e., which user tasks can be supported, and
on visual encoding and interaction to overview how data can be visualized ensuring
that intended tasks are supported. Other visualization text books can be used as a basis
for teaching on visual design, e.g., “Information Visualization” books by Ware [61] or
Spence [56] both choosing a rather theoretical approach, or Cao and Cui’s “Introduction
to Text Visualization” [12] for a particular focus on textual data. However, the domain
situation is an integral component of the nested model, thus, serves best to convey the
effectiveness of visualization and the necessity for careful visual design having a par-
ticular target domain as the digital humanities at hand.

It is not crucial what research field is discussed first. Introducing the digital human-
ities as the targeted application domain first makes it easier to refer to the targeted
application domain when giving an overview of the visual design. However, my intro-
duction to digital humanities ends with the idea of distant reading, which generates a
suitable bridge to specialized distant reading visualizations discussed in the third block
of the theoretical training.

Active learning activities should aim to foster the understanding of data and task
abstraction. Focusing on a single item or an entire cultural heritage collection, student
groups can create appropriate data models, and discuss potential user tasks that could be
supported by interactive visualization means. In addition, students should be confronted
with existing visualizations aiming to evaluate the appropriateness of their visual map-
ping. A further suitable activity is to let the students participate in a study to assess the
error rates across visual channels [14].

3.3 Block 3: Understanding Visualization Techniques and Their Value
in the Application Context

The major part of the theoretical training is dedicated to discussing the most frequently
used visualization techniques in the context of digital humanities applications. Each
discussed technique basically refers to all visual design levels. Focusing primarily on
how data of a specific type can be visualized, attention is given to the tasks that can
be supported with a particular visual interface by discussing related published digital
humanities applications. Block 3 should be organized on the basis of the Information
Seeking Mantra [54], which is applied in many digital humanities applications [28].
However, the digital humanities established its own terminology. The terms distant
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reading and marcoanalysis stand for overview, meso reading and zooming comply to
zoom and filter, and close reading and microanalysis relate to details on-demand.

Two strategies can be followed by teaching related contents. Either one strictly
structures classes according to the Information Seeking Mantra by starting with
overview visualizations. However, when students with a humanities background par-
ticipate, it is more appropriate to begin with a review of visualization techniques that
support digital close reading, as they are familiar with traditional close reading tech-
niques. Moreover, it is easier to motivate overview visualizations necessary when oper-
ating with a whole collection instead of a single item. For occurring distant reading
patterns, means of interaction are required to reach again individual items that are of
potential interest for further investigation.

Detail Views. The course on detail views should be motivated by traditional work pro-
cedures of humanities scholars who engage with an object of interest. Especially, if
students with different study topics participate, this approach contributes to the mutual
exchange of domain knowledge and research workflows fruitful for interdisciplinary
projects [45]. As textual data is typically focused in my course, I introduced the tra-
ditional close reading technique [10,42] and further discussed the benefits of digital
environments for close reading tasks [13,36]. Different means of visualizing informa-
tion and annotating fragments in a close reading view can be discussed in this con-
text. Performing a traditional close reading individually and a collaborative digital close
reading are suitable active learning tasks. Next to focusing texts, other data types like
artworks [7], media contents [3] or individuals [39] can be the basis for discussion.

Zoom and Filter. Exemplarily, I reserved one course to refer to the task to comparatively
analyze different text editions on different scales. In this context, I introduced the con-
cept of meso reading explicitly [23]. However, I chose to discuss the majority of means
to interactively navigate large data sources such as zooming, panning or focus+context
referring to digital humanities projects implementing related means in the courses on
specialized overview techniques.

Overviews. The term of distant reading is one of the main pillars of digital humani-
ties research. Related visualization techniques therefore cover the largest share of the
course. In the context of related digital humanities projects, the following techniques
should be discussed:

– Charts: Motivating with historical examples [49], the power of statistical charts like
line or bar charts to communicate a distribution of or trend in numerical data should
be taught first. Further, grid-based heat map charts, which are frequently used in the
literature [28], should be discussed.

– Maps: Many applications offer to analyze geographical data using interactive maps.
My course informs on the definition of geovisualization in contrast to cartogra-
phy [40], on different map projections, and on the various geovisualization tech-
niques applied to point- and region based geographical data like choropleth, heat
and glyph maps [55].
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– Timelines: Temporal information is inherent in most data sets digital humanities
scholars deal with. Next to referencing the long history of time-based visual repre-
sentations of information [50], my course includes a discussion of modeling tempo-
ral information [1], a review of visualization techniques referring to the space-time
cube [2], and a section on uncertainty, which is often comprised in digital humanities
data due to the long historical time frame it refers to [8].

– Graphs: Relational data is frequently used to generate insights to digital humanities
data in a visual form. After an overview of different graph structures to represent
relational data, we discussed the basics of drawing different types of graphs [57],
e.g., force-based approaches, radial and tree layouts. As standardized tools like
Gephi [5] are often applied to generate graphs, the benefits of careful graph design
were discussed on the basis of several related works involving visualization schol-
ars [6,19,30].

– TextVis: Texts are the most frequently used raw data type in digital humanities appli-
cations [28]. Next to basic text processing techniques like part-of-speech tagging
and named entity recognition, the course should discuss typical text visualization
strategies. First and foremost, this includes traditional [59,60] and adapted tag cloud
representations [15,31]. Further, hybrid techniques that adopt the idea of communi-
cating the frequency of words with font size like tag maps [48] or tagged stream
graphs [53] are related.

Existing ready-to-use domain-specific visualization frameworks can be used for
research-based active learning activities. Those may include Google Data Studio2 for
charts, Leaflet3 or GeoTemCo4 for geographical data visualization, Timeline.js5 or
Sutori6 for timeline generation, Gephi7 or Palladio8 for graph visualization, and Voy-
ant9 or TAPoR10 for visual text analysis. Many of such tools offer multiple views for
different types of data. Thus, engaging with them further supports the students’ under-
standing of data modeling and multifaceted visual data exploration. Lastly, it bears also
the opportunity to discover and discuss the limitations of existing tools, thereby moti-
vating the development of new, sophisticated solutions.

4 Practical Training

While the theoretical training targets to make students understand the techniques, work-
flows and research methodologies that lead to knowledge construction, in the practical
training students conduct related project tasks on their own. On the one hand, they get

2 https://datastudio.withgoogle.com/.
3 https://leafletjs.com/.
4 http://www.informatik.uni-leipzig.de/geotemco/.
5 http://timeline.knightlab.com/.
6 https://www.sutori.com/.
7 https://gephi.org/.
8 https://hdlab.stanford.edu/palladio/.
9 https://voyant-tools.org/.

10 http://tapor.ca/.

https://datastudio.withgoogle.com/
https://leafletjs.com/
http://www.informatik.uni-leipzig.de/geotemco/
http://timeline.knightlab.com/
https://www.sutori.com/
https://gephi.org/
https://hdlab.stanford.edu/palladio/
https://voyant-tools.org/
http://tapor.ca/
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to know how to apply the learned theoretical contents to practical problems, and on the
other hand, students need to engage in interdisciplinary collaborations, in which they
face issues typical for a digital humanities project.

4.1 Interdisciplinary Projects

Carried out in a research-based format, students need to generate solutions for real
world inquiries concerning cultural heritage data. Therefore, they need to form inter-
disciplinary project groups. Dependent on the study backgrounds of the students of a
project group, the teacher (or teaching assistant), who needs to be experienced in digital
humanities collaborations, needs to be able to take different roles.

The Mediator. The project involves both students having a computer science or a
humanities background. In this constellation, carrying out the project based on an
research idea generated within the group is entirely in the hands of the students. How-
ever, it is especially considerable to participate in project meetings in the role of a medi-
ator being experienced in interdisciplinary collaborations. This ensures that groups stay
together in case of crucial issues, for which students lack appropriate problem solu-
tion strategies. In such constellations, students undergo the entire life cycle of a dig-
ital humanities project (on a small scale) and face typical pitfalls of interdisciplinary
projects, and tackling and reflecting on those is the prior targeted skill to be trained in
the course.

The Real Humanities Scholar. The project only involves computer sciences students
from the course, but they collaborate with an expert humanities scholar to generate a
solution to a real world research problem that is of interest to the expert. Depending on
the experience of the humanities scholar in digital humanities projects, the role of the
course teacher ranges from being the mediator in case of limited to the observer in case
of extensive experience in interdisciplinary collaborations. This project setup produced
high quality visual design solutions as students could focus on the development while
interdisciplinary exchange is better structured as compared to the mediator role projects.

The Fake Humanities Scholar. The project only involves computer sciences students
from the course, and the number of project ideas brought by expert humanities schol-
ars is too low. In such cases, I proposed project ideas and took the role of the domain
expert in project discussions. However, as I am not trained in humanities subjects, such
projects only generate fake interdisciplinary discussions, making them the least prefer-
able setup.

The Helper. The project only involves humanities students from the course, and they
require technical support to generate appropriate solutions. The role of the teacher
includes discussions on data modeling and assistance for generating visual representa-
tions of the data. In such constellations, students generated interesting project ideas and
produced high-quality data sets being valuable beyond the duration of the course. For
visualization purposes, due to limited programming skills, existing tools and libraries
were typically applied instead of new solutions being developed.
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The project results were presented by the groups in a block seminar at the end of
the course. The outcomes of a project in terms of visualization quality and usability
played a secondary role in evaluating the results. Reflections on occurring issues con-
cerning the implementation of standardized design models, reported miscommunica-
tions among project members, or problems concerning data acquisition and processing
were of particular value not only for me as a teacher, but also for the other groups who
experienced similar issues. Previous publications on the course report on individual
project outcomes in detail [25,32]. The next section is dedicated to those projects that
contributed to related publications.

4.2 Publishing Project Results

The research-tutored fragment of the practical training as depicted in Fig. 3 refers to the
publishing of project results. This activity was not part of the actual course curriculum,
it was rather offered as a training opportunity for scientific writing. The results of three
projects were explicitly published.

On the Impact of the Merseburg Incantations [21]. The idea to publish the results of
this project existed before, and an already accepted poster presentation at the upcoming
annual digital humanities conference 2017 served as a motivation for two students from
the humanities department to participate. In the helper role, I discussed data modeling
and data gathering strategies targeted to collect and structure metadata of published
works that, in any form, refer to the Merseburg Incantations. Next to the data set, the
students created a geospatial-temporal browser for the collected references based on
Google My Maps. A screenshot, which was included in the poster presentation, can be
seen in Fig. 5. Unfortunately, both students were not able to reflect on their experiences
gained throughout the project at the conference.

Visual Analysis of Engineer’s Biographies and Engineering Branches [41]. The project
topic was an extension of a Bachelor thesis. The collaborating historian was interested
in quantitatively analyzing taught engineering subjects, and in how the engineering
branches materials, manufacturing and construction evolved geospatially and tempo-
rally in Germany. While the Bachelor thesis brought forth interactive visualizations
to analyze the related prosopographical database of German engineers11, the course
project focused on the development of an interactive tag cloud that supports the assem-
bling of engineering branches. On mouseover, correlations among subjects taught by
the same professors are shown, and subjects can be iteratively added to a branch bal-
ancing between appropriate and inappropriate co-taught subjects. A screenshot of the
tag cloud is shown in Fig. 6. The computer science student carrying out the real human-
ities scholar project presented his results at the LEipzig symposium on Visualization In
Applications 2018.

musiXplora: Visual Analysis of a Musicological Encyclopedia [39]. The musiXplora12

is an online resource for musicological data of different type, e.g., persons related to
music history or musical objects. In the course project, a computer science student

11 https://www.hi.uni-stuttgart.de/gnt/pdm/.
12 https://home.uni-leipzig.de/mim/musici/.

https://www.hi.uni-stuttgart.de/gnt/pdm/
https://home.uni-leipzig.de/mim/musici/
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Fig. 5. The published works are grouped according to time and space. Different icons denote
different types of works referring to the Merseburg Incantations. Clicking an icon delivers details
on the selected work.

developed in close collaboration with Josef Focht, musicology professor and supervisor
of the musiXplora project, a design to analyze the career of musical instrument types,
e.g., clavichord instruments registered in the musiXplora with different events (e.g.,
production, purchase, exhibition) attached to them. The visual depiction shown in Fig. 7
reveals the history of the instrument type, i.e., where instruments have been played and
when such instruments have been produced. The description of the design was presented
by the student at the International Conference on Information Visualization Theory and
Applications 2020.

5 Considerations

In the previous version of this paper [32], I discussed different experiences gained
in three years teaching the course, including students’ reflections on the conducted
projects and grading. What follows is a list of considerations valuable for construct-
ing a related course.

Ensure a Diversity of Study Backgrounds! The composition of students mainly influ-
ences contents and learning activities of the course. I experienced all possible con-
stellations resulting in the various project roles for me as a teacher. I recommend to
offer the course to all interested students from computer science, humanities and dig-
ital humanities. This way, methodological exchange among the students is likely and
interdisciplinary projects are formed.
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Fig. 6. Interactive tag cloud supports assembling engineering branches. The selected subject
Wärmelehre (thermodynamics) only co-occurs with subjects already assigned to construction,
denoted by bold, underlined tokens shown on mouseover.

The More Course Time, the Merrier! The three iterations of my course corresponded
to 5 ECTS credits each. This limits not only the contents that can be taught, but also the
targeted learning outcomes. Sticking to the theme of the course, the focus in my course
was conveying how to design a valuable visualization that supports investigating a real
world digital humanities task. This setup did not leave room to exhaustively discuss data
transformation procedures necessary to turn raw data sources in a format processible by
the visualization. In such a case, one should offer pre-processed data sets and project
topics should not require sophisticated data transformation efforts. To convey all aspects
of the visual design process for digital humanities, a course subject to 10 ECTS credits
is better suitable.

Promote Web-based Developments! JavaScript typically does not belong to the studied
programming languages of computer science students, and it is often considered a pre-
requisite for their studies. However, visualizations used in digital humanities are mostly
web-based, and ready-to-use frameworks like D3.js [9] are widely applied. Therefore, I
recommend to use widely learned languages such as Python or Java primarily for back
end computations, and JavaScript for generating visualizations in a web-based front
end. Basics of JavaScript programming could be conveyed in practical sessions parallel
to the theoretical training.

Promote Development-driven Visualizations! Digital humanities literature tells us that
many visualizations are generated using a standard visualization tool [5]. The gener-
ation of arguable visual output in a short amount of time is the main advantage of
such ready-to-use frameworks. However, scholars need to learn to operate potentially
complex tools and also how to interpret upcoming results. Even more crucial, research
interests might deviate from what the tool can provide, which favors new visualization
developments. The course should discuss ready-to-use tools, but also point out their
limitations.
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Fig. 7. Geospatial-temporal analysis of the clavichord metadata.

Report on Successes, But, More Importantly, on Failures! As a researcher involved in
digital humanities projects, ones own experiences should be discussed thoroughly. This
does not only include success stories. Reporting on failures is of particular importance
as they document the challenges of interdisciplinary research and diverse merits of gen-
erated results. Reporting my failures was important for me being a computer scientist
to highlight the necessity to learn more on the research processes and targeted data
sources—it is best, if one has a real interest in cultural heritage.

Treat Students Like Researchers! After the theoretical training, students are well
equipped with knowledge about visual design and the targeted interdisciplinary research
area. Then they are able to implement research ideas in the practical training. Especially
participating humanities students generated interesting ideas, and the longer the theoret-
ical training took, the more they used the learned technical terminology to describe their
visions. Project discussions, in which the teacher participates, should be perceived and
carried out as a meeting among researchers instead of a teacher/student consultation.

6 Conclusion

The insights from my participation in the conducted projects and the students’ reflec-
tions during project presentations document that a structured research-teaching focus-
ing on understanding and experiencing the research workflows that lead to knowledge
construction is worthy for the participating students. While computer science students
report on the value to get a detailed overview of a specific application domain for
visualization, students of humanities disciplines appreciate to get insights to computa-
tional thinking and data modeling making them capable of generating digital humanities
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research tasks that could benefit from applying visualization solutions. Independent on
their individual study subjects, students seemed to be excited to develop a research idea
and to collaboratively design a visualization that supports investigating that idea. Infor-
mal evaluations after the course finally certify that the intended goal that students with
different backgrounds should learn to “speak the same language” can be reached with
the outlined course structure. I hope that the given overview will inspire teachers who
aim to teach a similar course on the intersection of visualization and digital humanities.
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