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DATA JOURNALISM AND DEMOCRACY: HOW AMERICAN MASS
MEDIA FRAMED THE 2016 PRESIDENTIAL CAMPAIGN IN THE

UNITED STATES USING DATA VISUALIZATION

luliia Alieva
Professor Randall Smith, Thesis Supervisor

ABSTRACT

The purpose of this study is to explore the role of data visualization in the media
coverage of the 2016 presidential campaign in the United States by focusing on data-
visualization projects from The New York Times and The Washington Post. The research
is focused on how journalists implemented data-visualization techniques and how the
theory of framing is connected with that process. A secondary purpose of the research is to
collect opinions from journalists working in the field about how data visualization
influenced coverage of the campaign and how future reporting can be improved.

This study consists of two parts: textual/visual analysis of data visualization
examples from coverage of 2016 U.S. presidential campaign and interviews with the
journalists involved in infographics production. Visual analysis was used for analyzing
various design elements such as type of graphics, colors, fonts and how they helped to
frame issues during the campaign. Textual analysis was used to identify the main issues
and frames that were covered and considered important for the audience. The interviews

provided information about the professional experience of data journalists and editors and
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their opinions about the role of data visualization and the problems and limitations that

they experienced while working with it.
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Chapter 1. Introduction

As technology becomes an increasingly integral part of society, graphics and data
have come to play a significant role in journalism. In order to facilitate readers’ perception
of information and increase accuracy of their own reporting, journalists are looking for
more effective methods of data presentation. Data visualization has become one of the
strongest tools for the media to cope with the rising flood of information. Leading
journalism universities, such as University of Missouri, Stanford University and Columbia
University, as well as journalism organizations such as Investigative Reporters and Editors,
invented new programs and trainings for data journalists to improve their knowledge of

new tools that are constantly developing in the age of Internet and online media.

The SAS Institute created the Statistical Analysis System (SAS) for advanced
analytics, multivariate analysis, business intelligence, data management and predictive
analytics. It defines data visualization this way:

Data visualization is the presentation of data in a pictorial or graphical format. It

enables decision makers to see analytics presented visually, so they can grasp

difficult concepts or identify new patterns. With interactive visualization, you can
take the concept a step further by using technology to drill down into charts and
graphs for more detail, interactively changing what data you see and how it’s

processed (SAS, n. d.).

Data-visualization techniques help design and structure information, help readers

perceive information, and focus attention on a particular element of a story. The concept



of data visualization is not new: Data was used for maps and graphs in the 17th century,
while the pie chart was invented in the early 1800s. One of the first examples of statistical-
based graphics occurred when Charles Minard in 1869 mapped Napoleon’s 1812 invasion
of Russia. The map depicted the size of the army as well as the path of Napoleon’s retreat
from Moscow, and it tied that information to temperature and time scales for a more in-
depth understanding of the event (Tufte, 1983).

It is hard to ignore that the amount of available data is huge and growing every day.
Computers have made it possible to process large amounts of data with lightning speed:
“Today, data visualization has become a rapidly evolving blend of science and art that is
certain to change the corporate landscape over the next few years” (SAS, n. d.).

For journalists, data visualizations can be a useful and effective way to visualize
large amounts of complex data. Data visualizations makes it possible to illustrate multiple
processes and patterns, as well as to identify the factors that influenced them.

The 2016 presidential election in the United States sparked an important debate
concerning the use of data reporting by the American mass media. Despite all the
sophisticated methods of election and poll data presentation during the presidential
campaign, the media came to the conclusion that it is impossible to cover all of the aspects
of the issue relying only on quantitative data (Rutenberg, 2016). Data visualization was
actively used by journalists in their reporting. The purpose of this study is to explore the
role of data visualization in the media coverage of the 2016 presidential campaign in the
United States by focusing on data-visualization projects from The New York Times and
The Washington Post. The research is focused on how journalists implemented data-

visualization techniques and how the theory of framing is connected with that process.



Chapter 2. Literature Review: Theorizing/Concept Explication

Although data visualization is a relatively new topic in academia, various
approaches to researching this recent phenomenon have already appeared. Data
visualization was a valuable tool for presenting graphical information during the 2016
United States presidential campaign. Many newsrooms, such as The New Y ork Times and
The Washington Post, produced data-visualization content for illustrating the candidates’
positions and voters’ preferences. Visual information in journalism such as graphics and
interactives can frame issues and promote particular perspectives (Diakopoulos &
Hullman, 2011). One of the main aspects of this research is a focus on framing effect in
data visualization during the American presidential campaign. The framing effect is not a
unique phenomenon in mass media research: Journalists have individual biases that
sometimes affect their reporting and lead to other related mass-communication effects such
as priming and agenda-setting (Entman, 1993). It is important that journalists understand
this natural tendency and improve the objectivity of their work.

The news is not valuable for the audience without the right context, which makes
particular issues more or less important for readers. Stories include facts and narratives,
but they also contain specific messages to the audience. Through data visualizations, mass
media formulate the ways that the audience understands political processes. Mass media
create an agenda and play a role in involving people in the democratic process (McCombs,

2005; Nelson, Lecheler, Schuck, & De Vreese, 2012). Data visualization is a way to present



information, in many cases in concert with text, to form new types of content and use data
with elements of infographic design.

Scientific research of data journalism is not yet a popular field of study, but there
are researchers who have concentrated on different aspects of data visualization (Tufte,
1983; Segel & Heer, 2010; Burmester, Mast, Tille, & Weber, 2010) and framing in
presentation of visual information (Hullman & Diakopoulos, 2011). To understand the
phenomenon of framing in data visualization, it is necessary to explore theoretical
approaches to framing as a theory in mass-media communication in order to identify
particular issues and mechanisms of how it can be applied in data visualizations.

Theoretical Approaches to Framing: Historical Perspective

Framing theory was first put forth by Erving Goffman, who divided frames into
two groups: social and natural. Goffman argued that frames help people interpret
information, that this process goes on unintentionally, and the audience and creators of
information sometimes are not aware of this standard of perceiving information (Goffman,
1974, p. 23).

In many cases, framing is illustrated in the system of other media effects, such as
priming and agenda-setting (Bennett & lyengar, 2008; Brewer, Graf & Willnat, 2003;
Carragee & Roefs, 2004; McCombs, 2005; Scheufele & Tewksbury, 2007). The role of
framing in political communications was studied by Bennett & lyengar (2008), Chong &
Druckman (2007), Entman (2007); the ability of the media to shape people’s opinions and
political preferences was examined by lyengar & Kinder (1987), McCombs & Shaw

(1972).



Bennett and lyengar (2008) studied the dynamics of media effects in a retrospective
manner. The research is focused on the media-effects influence on political
communication; Bennett and lyengar illustrated how present media effects were developed
on the foundation of the minimal-effects era of 1920-1950 when scientists wrote about the
minimal impact of the media on the audience. The strong-effects era began with the
research of McCombs and Shaw, who investigated the agenda-setting effect (McCombs &
Shaw, 1972). This new direction was taken by Goffman (1974) and Edelman (1988), who
studied the framing and language aspect of this phenomenon. They then passed this
sociological tradition to Entman (1993), lyengar (1991) and others.

Traditional Interpretation of the Framing Effect

Scheufele (1999) explored basic definitions and implications of the framing effect
in the media. The study made an attempt to form a classification of previous research about
the same issues and divided them into two categories: the type of frame (media/audience
frames) and the way that these frames worked (p. 104). The author identified four stages
of framing: frame building, frame setting, individual-level processes of framing, and a
feedback loop from audiences to journalists (p. 114-118). Scheufele accumulated scientific
groundwork from past research, differentiated the definition of the framing from other
close concepts such as priming and agenda-setting, and developed the principal core of this
media effect.

The main point of the framing effect as an integrated process that consists of
production, content and media-use perspectives was stated by De Vreese (2005). He used
typology of generic and issue-specific frames and wrote about how generic news frames

could be used for understanding cross-national differences in news coverage.



According to Entman (1993), framing can be seen from different dimensions, but
generally, it includes selection and salience. Entman stated that journalists selected certain
details of informational reality and modified them into text, often over-stressing particular
definitions and interpretations, moral evaluations and recommendations. The author
provided an exact order of the process which led to framing and consisted of four stages.
The first stage was defining problems (advantages and disadvantages of the situation),
second was diagnosing them (forces that led to the problem), the third was moral judgments
(actors and effects), and the final one was remedies (treatment for the problem) (p. 52).

Framing in the System of Media Effects

Some researchers have different interpretations of the framing effect, particularly
in cases with intersections of priming and agenda-setting (Carragee & Roefs, 2004;
Scheufele & lyengar 2014; Scheufele & Tewksbury, 2007).

Scheufele & Tewksbury (2007) studied theoretical explanations of news framing,
agenda setting and priming effects in an attempt to determine whether connections between
these concepts exist. Carragee & Roefs (2004) emphasized the significance of the
definitions of frames and conceptual problems in mass-media information. In the research,
agenda setting is considered an extension of the framing effect, and the role of framing in
political and social processes is emphasized. Chong and Druckman (2007) analyzed how
people’s opinions are formed in different environments. Connections and disconnections
between media effects were found in the research of Scheufele & lyengar (2012), who
analyzed effects such as agenda setting, priming, salience-based effects and how they are
correlated with framing. They described the evolution of these theories from previous

concepts (the theory of Spiral of Silence, Cultivation) and concluded that all of them were



based on cognitive processes with the scheme of stimuli responses (p. 8-9). The
investigation of the role of visualizations and their influence on decisions about political
preferences was a significant part of the research.

McCombs (2005) provided a more detailed analysis of the agenda-setting effect
and examined an experiment from the previous paper, conducted by McCombs and Shaw.
This case-study demonstrated changes in people’s attitudes during the 1968 U.S.
Presidential campaign. It documented the agenda-setting effect by analyzing mass-media
materials and interviews with voters. The author supported hypotheses with empirical
findings, which demonstrated framing by mass-media publications during presidential
campaigns, especially in regards to issues such as arms control, civil rights and
unemployment.

The above-mentioned studies will help to identify particular issues and mechanisms
of how framing was applied in data visualizations during the 2016 presidential campaign
by focusing on particular political issues.

The Implication of Framing in Political Communications

It was not only Bennett and lyengar (2008) who marked out the possibility of using
media framing in the political process. Entman (2007) concentrated on framing, priming,
agenda-setting and the implication of these effects in political issues and democracy. The
author divided bias into three categories: distortion or falsification of reality (distortion
bias), favoring one side in a political conflict (content bias), and motivations of journalists
(decision-making bias) (p. 163).

The work of Valkenburg, Semetko & De Vreese (1999) demonstrated that

journalists unavoidably structure their representations of political events to make them



understandable to a broad audience. Journalists use four methods: pointing out the conflict
between parties or individuals (conflict frame); focusing on emotions (human-interest
frame); writing about responsibility, sometimes blaming certain political figures
(responsibility frame); and emphasizing economic issues (economic-consequences frame)
(p. 551).

lyengar (1987) presented an experiment in which U.S. residents participated in a
series of studies that were described as investigations into selective perception of television
news. The research demonstrated people’s concerns about national affairs, especially in
issues such as terrorism, poverty and unemployment. It may be of interest to observe
whether similar patterns took place in data visualization during the last U.S. presidential
campaign.

In another study, lyengar (1989) expanded his analysis to focus on other concepts
of media effect, such as causal responsibility and treatment responsibility: “Casual
responsibility focuses on the origin of the problem, while treatment responsibility focuses
on who or what has the power either to alleviate or to forestall alleviation of the problem”
(p. 879). lyengar analyzed additional factors that could influence people’s perceptions
about the issues. His model contained four modules: poverty, racial inequality, crime and
terrorism (p. 880). When all four modules were taken into account, opinions were affected
by various factors such as partisanship, liberal/conservative orientation or factual
knowledge, as well as socioeconomic status, level of education and race (p. 888-889).
Nelson, Lecheler, Schuck & De Vreese (2012) considered the impact of framing as a

communicator’s attempt to influence public opinion by guiding impressions.



There is an extensive field of research in the sphere of mass-media framing, but the
subject of many studies is textual or television representation. Data visuals, which have
become popular in mass-media reporting, are not investigated enough in connection with
framing. That is why the main purpose of this research is to use the previous theoretical
foundation to inspect the role of data visualization in media framing. To make it possible
to effectively investigate the patterns of data-visualization framing, it is necessary to cover
the main concepts of data visualization.

Understanding the Main Principles of Data Visualization

One of the patriarchs of the studies in the sphere of data visualization is Edward
Tufte, with his book “Visual Display of Quantitative Information”. Tufte wrote about the
philosophical meaning of design but at the same time provided many valuable points for
the practical work of graphic creators. According to the author’s opinion, it is necessary to
study graphical and statistical components, but also how to present information through
words, numbers and pictures. He described how graphics can be demonstrated in different
forms using mapping, time and space by presenting various examples from the history of
information graphics. Among the principles of graphical excellence, Tufte mentioned a
matter of substance, statistics and design. He stated that it “consists of complex ideas
communicated with clarity, precision and efficiency” (Tufte, 1983, p. 51). Throughout the
book, the author tells us that decorative elements of the graphics are absolutely useless, or,
as he called them, “chartjunk”. These give a designer an opportunity to exercise artistic
skill but don’t contain any valuable meaning. Tufte supported minimalism in graphic
design: representation of maximum information with the minimum details. He also

mentioned that very often graphic designers underestimate their audience: It is better not



to oversimplify and distort data to make it easier to digest, but to show exact numbers and
choose the right way to do it — this is a principal skill and the meaning of graphical
representation.

He provided some rules for graphic designers to improve their everyday routine
graphics. Among them there are right format and design; the correlation of words, numbers
and drawing; precise reflection of balance and proportions; sense of relevant scale;
demonstration of complexity of detail; narrative quality and story to tell about data;
professional manner with carefully created technical details in production; and avoidance
of meaningless decoration and chartjunk.

Data journalism plays a significant role in serving the democratic goals of society.
The Associated Press published the insight and thoughts of Julia Angwin of ProPublica, an
independent, nonprofit newsroom that produces investigative and data stories in the public
interest. Stories with data resonate more strongly with audiences because people see the
depth of the story and expertise with which it is written (Associated Press, 2016). It can
explain why journalists and audiences relied the most on data analysis and visualization
during the presidential campaign.

In the work “Letting the data speak”, Boyles and Meyer demonstrated how data
journalists perceive their social responsibility within the democratic conversation and
building dialogue with the audience (2016). Today, data journalists have a great
responsibility as translators of big data and the technical language of datasets. Reporters
are formulating clear and concise narratives with interactive and visual elements, and
organizing debates in the social sphere. As it happens with traditional reporting, using new

forms of data language leads to the issue of salience of information which is presented with
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it. Data graphics and interactives allow readers not only to get involved in the social
processes and discussions, but also to build interpretations through different manipulations
with data: “Activating audiences in conversation around data journalism has been most
successful when focusing on highly personalized, local-level, policy-driven news
products” (Boyles & Meyer, 2016, p. 949).

The role of data visualization in journalism is discussed in the article “Narrative
Visualization: Telling Stories with Data” by Segel and Heer, who mention the meaning of
emerging data visualization in storytelling, which is particularly important for online
media. They are developing the basics of understanding data visualization and pointing out
different ways of integrating it into journalistic narratives, using design space for the new
element, as well as the ways for balancing interactive and traditional written content (Segel
& Heer, 2010). They mentioned that journalists today have to acquire new skills in
computer science, statistics and artistic design, as well as traditional storytelling. They
identified and investigated various techniques for telling stories with infographics; they
also analyzed five case studies and 58 examples that provide valuable context for
understanding interactivity and the use of graphical techniques.

It is mentioned that where infographics are used, framing can appear:

Of course, not all elements in a scene are of equal importance throughout a story,

and so authors often manipulate a scene to direct attention to a point of interest.

Psychologists have extensively studied phenomena of visual salience, showing that

outliers among visual features such as color, size, and orientation preferentially

attract one’s attention (Segel & Heer, 2010, p. 1140).
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For this research, data-visualization examples were taken from leading media
organizations such as The New York Times, The Guardian, The Financial Times, The
Washington Post and Slate. The main components of data visualizations are identified as
genre (visual narrative type), visual narrative tactics (visual structuring, highlighting and
transition guidance) and narrative structure tactics (ordering, interactivity and messaging).
Research explored modern platforms such as GeoTime Stories and Tableau, which help to
enrich storytelling with data visualizations. The authors focused on the components of
infographic representation but didn’t cover the cognitive and emotional experience of the
audience. Considering this study, the similar strategy for analysis with the above-
mentioned components was used for the present analysis of data visualizations during the
2016 presidential campaign.

The complete definition of informational graphics was stated in “How Users
Perceive and Use Interactive Information Graphics: An Exploratory Study” by Burmester,
Mast, Tille and Weber (2010), who wrote that interactive information graphics are “a
hybrid presentation of different modalities: text, photos, audios, videos, charts, maps,
graphs, illustrations are combined; the interplay of these is more than the sum of the parts.
In addition to multimodality, interactivity and hypertextuality are main characteristics of
interactive information graphics” (p. 361). In this research, it is possible to find not only
the main information about the principles of informational graphics, but also an attempt to
understand the process of the audience’s perception and experience. Researchers used an
eye-tracking system to monitor the audience’s attention during the experiment with users.
The research found that the main problems identified in the perception process were

connected with website usability, design of the text (size, font), length of the sentences and
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the amount of text. The main challenge for journalists and designers nowadays is “to
combine the ‘old’ media (text, photos, videos, audios, maps, diagrams) with the concept of
interactivity in an effective way so users will understand the message easily” (p. 367).

Studying the Implementation of Infographic Techniques

Data journalism is often referred to by various terms, such as data-driven
journalism, computational journalism or computer-assisted reporting. In the research by
Weber and Rall “Data Visualization in Online Journalism and Its Implications for the
Production Process”, data-driven journalism is defined as a part of computational
journalism and seen “as a workflow that consists of: digging deep into data, analyzing and
filtering the found data, visualizing it, and forming a story” (2012, p. 349). A visual
component of data-driven journalism is called an “interactive information graphic”,
“interactive feature” or “interactive graphic” (p. 349). According to their definition, an
interactive information graphic is “a visual representation of information or knowledge
with the following elements: verbal elements (text, audio, typography) and visual elements
(photo, illustration, diagram, map, symbol, icon, pictogram, video, moving image) are
combined in such a way that they create a new hybrid form” (p. 349).

Data visualization was studied as a phenomenon within journalism by Khan and
Khan (2011), who described and classified standard visualization techniques. Their
research deals with many definitions and aspects of visualization, why visualization is
used, different steps of the visualization process, and problems that are confronted in
visualization. They also explored the categorization of visualization techniques on the basis

of distinct perspective, common data and information, basic interactive methods for
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visualization, interactivity process, and the scope of visualization in different fields of
research.

Interactive Graphics Development (IGD) framework, a “theoretical model for
researchers studying the effectiveness of interactive graphics” (George-Palilonis &
Spilman, 2011, p. 167) was created by George-Palilonis and Spilman in their work
“Interactive Graphics Development: A framework for studying innovative visual story
forms”. It was formed after exploration of the data-visualization work of American
newsrooms such as The New York Times, The South Florida Sun-Sentinel, The Detroit
News, The Los Angeles Times, USA Today and MSNBC.com. The process of analysis
contains two phases: story evaluation and story-form selection, which cover both a
theoretical and practical analysis of infographic creation. The first phase is focused on news
values, objectives and audience; the second consists of types of interactive presentation:
“In summary, the IGD framework suggests that editors judging the interactive potential of
a story should first consider and rate the traditional news characteristics of significance,
prominence, proximity, conflict, novelty/human interest, and timeliness, and select stories
that rate highly in these areas” (p. 170). As researchers explained, data visualization has to
be used to help journalists exercise their societal roles, such as improving community
engagement and citizen participation in the work of government (p. 170). They used
McNair’s classification of journalists’ roles in society that can use implementation of
interactive visual content, such as the journalist as a “supplier of information,” a “resource
for, support to and often participant in public life and political debate,” and a “medium of
education, enlightenment and entertainment” (McNair, 2005, p. 28 as cited in George-

Palilonis & Spilman, 2011).
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To analyze how data visualization can frame a presidential campaign, it is necessary
to connect the studies of the framing effect with research of data visualization to find out
the forms in which data visuals can play a framing role.

Framing Effect in Data Visualization

There is a limited amount of research about the framing effect resulting from the
use of infographic visual content. “Visualization Rhetoric: Framing Effects in Narrative
Visualization” by Hullman and Diakopoulos (2011) is devoted to this particular
phenomenon and demonstrates how narrative visualization can affect readers’
interpretations of information by using the data, visual representation, textual annotations
and interactivity. This research provides a picture of forms and types of techniques in data
visualization and how they are connected to readers’ perception and interaction in a
sociocultural context. Bias, rhetoric and framing are discussed in the context of studying
audience interpretation and considering interconnections with representational, individual
and social forces (p. 2232). Bias is defined as “a systematic error introduced into sampling
or testing by selecting or encouraging one outcome or answer over others”. Framing is
interpreted as a “construct”. Rhetoric is explained as “persuasion as a result of the implicit
motivation of the speaker to gain other adherents to a preconceived view or conclusion”
(p. 2232): “Information representations can influence interpretation in diverse ways, such
as by presenting a preliminary statistic before a decision, or by manipulating the anchor
points on a survey scale” (p.2232). They also described how semiotics theory applies the
analysis of visualization to help understand the way information visualizations incorporate
meaning by using signs (word, color choice, visual icon, etc.). It helps in the interpretation

of the visual, textual, cultural and perceptual codes in data visualization. A sample of 51
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data visuals from mass-media organizations such as The New York Times, BBC, news
magazines, local news and political outlets were collected and analyzed for framing and
bias techniques. Omission techniques (oversimplifying information, filtering), metonymy
techniques and averaging techniques (categorizing, binning, aggregating, textual and visual
summaries), obscuring (‘“noise”, third dimension, sizing transformation), visual metaphor
and metonymy (color mapping such as red and blue for political parties’ representation),
use of contrast, classification (by size, color), and redundancy were identified as the main
techniques for framing media issues. There are also linguistic-based tools for framing, such
as typographic emphases (bolding, italicizing) and irony (rhetorical questions and
headlines).

Considering the previous research basis, multiple research questions appear

appropriate for analysis:

" Research Question 1: What is the role of data visualization
in framing of coverage of the 2016 U.S. presidential campaign?

. Research Question 2: How did the structure of data
departments influence their work during the coverage of the 2016 U.S.
presidential campaign?

. Research Question 3: What challenges and limitations do
journalists struggle with in creating the data visualizations?

. Research Question 4: What measures can be implemented in

newsrooms’ activities to improve data-visualization reporting?
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Chapter 3. Methodology

Introduction

This study consists of two parts of analysis: textual/visual analysis of data
visualization examples during the coverage of the 2016 U.S. presidential campaign and
interviews with the journalists who were involved in infographics production. It led to a
triangulation of the research, a combination of multiple methodological practices,
empirical evidence, and perspectives that will be used to increase the quality and validity
of the research (Denzin & Lincoln, 2007). Triangulation helped to collect more data from
different sources and “strengthen study” (Yinn, 2011, p. 57). According to Maxwell’s
seven-point checklist for expanding the validity of research, it was necessary to have an
intensive long-term involvement, analysis of rich data, and search for evidence and cases
(2009, pp. 244-245). These aspects were considered and implemented during the in-depth
interviews and textual and visual analysis.

Opinions were collected from graphics editors and data journalists at two major
newsrooms of public interest: The New York Times and The Washington Post, where they
were asked about their experiences while working with data visualization during the
presidential campaign.

A primary goal of the research is to identify the purposes and problems that
newsrooms are dealing with in visualizing the data, as well as to analyze how framing can

be displayed in the graphic content. A secondary purpose of the research is to collect
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opinions of the participants about how the journalistic work can be improved and what
skills can be implemented by journalists to improve their data-visualization reporting.

Research Design

This study was conducted following the qualitative research design because
qualitative methods allow for the collection of information through interviews and
descriptive textual and visual analysis about professional experience and practices from the
people who are working in the field. Clifford, Christians & Carey (1981) pointed out that
the main aim of qualitative research is to study the creative process of humans and
interpretations to understand the meaning that people use to guide their activities.

The research questions for this thesis were evolved from a larger idea: How does
this form of election coverage help journalists convey their narratives, and are there ways
for development and improvement of data-visualization reporting?

The questions for this research were developed to focus on the method of data
visualization reporting and collect opinions from the professionals in graphics and data
departments to investigate their experiences and the structure of their teams. The primary
research question is broader than the others:

» What is the role of data visualization in framing of coverage of the 2016
U.S. presidential campaign?

The secondary research questions are more detailed and are focused on various
aspects of reporting using data visualization:

» How did the structure of data departments influence their work during the
coverage of the 2016 U.S. presidential campaign?

* What challenges and limitations do journalists struggle with in creating the
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data visualizations?
=  What measures can be implemented in newsrooms’ activities to improve

data-visualization reporting?

The Role of Textual and Visual Analysis

For this research, visual and textual analysis was conducted of graphics from The
New York Times and The Washington Post in order to identify the main patterns during
coverage of the presidential campaign. Visual analysis was used for analyzing various
design elements such as type of graphics, colors, fonts and how they helped to frame issues
during the campaign. With textual analysis, the researcher was able to identify the main
issues and frames that were covered and considered important for the audience. Using
textual analysis helped to identify “various linguistic categories” which “can be seen to
come together as a coherent structure, a text with a message to be interpreted” (Jankowski,
1991, p. 35):

Through language, reality becomes social; through genres, social reality becomes

the object of specific forms of story-telling, argument, and action. Genre may be

the analytical level where social-scientific and humanistic modes of inquiry can be

said to converge, with implications for both theory and methodology. (p. 37)

In regards to visual analysis, it is important to note that visual communication
contains a complex process of encoding and decoding in different forms of representation
and perception. One of the main tasks is to explore this representation in order to see the
process of constructing various modes of socialization through visual communication
(Jankowski, 1991). For this research, data-visualization examples from The New York

Times and The Washington Post were collected and analyzed during the period of six
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months before and one month after the presidential election. These particular newsrooms
were chosen because they both provide national coverage and produce content of general
interest. The decision about the time period for analysis was made in order to see the
patterns in the data visualizations of the presidential campaign during the period of six
months before the election as the most active phase of the campaign. The period of one
month after the election was chosen because it helped to explore whether and how data
visualizations were affected by the outcome of the election.

The textual and visual analysis helped to identify certain contexts for using data
visualization in the coverage of the presidential campaign and discover particular patterns
and cases. Data visualizations can change people’s perceptions of topics and move readers’
focus on toward particular aspects of topics. To understand this phenomenon, it is
important to analyze media content that includes data-visualization examples. For textual
and visual analysis, there was a need to explore graphics and data-visualization examples
of coverage from the 2016 presidential campaign. In the process of the textual and visual
analysis, various patterns and specific topics and cases were analyzed and various methods
of how journalists implemented data-visualization techniques were identified.

The Implementation of the Interview as a Method

In-depth interviews with semi-structured questions were chosen as a method to
improve the quality of the data and to provide an “extent of spontaneous, rich, specific, and
relevant answers from the interviewee” (Roulston, 2010, p. 202). A significant positive
aspect of the interview is that it facilitates the conveyance of rich content: “The interview
is ‘self-communicating’ — it is a story contained in itself that hardly requires much extra

descriptions and explanations” (Kvale, 1996, p. 145). The interviews provided information
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about the professional experience of data journalists and editors and their opinions on the
role of data visualization, problems and limitations which they were experiencing while
working with it.

Defining the Sample: Participant Selection and Information

Interviews were conducted with seven journalists from the two newsrooms that
produced infographics and data visualizations for the 2016 presidential campaign. The
number of interviews was defined in the process according to whether sufficient data to
identify patterns has been reached.

The number of journalists from the two newsrooms interviewed for this research is
small, but it covered multiple perspectives and allowed for identification of patterns in the
participants’ responses. There are differing opinions about the appropriate number of
interviews for academic research. Tracy (2010) pointed out that with too many interviews,
the data can be difficult to analyze and to interpret. Tracy made an assumption that five to
eight interviews is a minimum number to be “pedagogically valuable” (p. 138). In this
research, data collected during the seven interviews is adequate for observing patterns and
obtaining valuable knowledge. The researcher also considered the saturation point for the
research and found the collected data to be satisfactory for completing of the analysis.

Journalists were contacted by e-mail to arrange times and dates for the interviews.
Their e-mail addresses were collected through Internet searches and were found on their
personal websites, social networks and the websites of their news organizations.

The snowball sampling method was also used to recruit participants. The researcher
asked interview subjects for recommendations and contacts of colleagues who could be

appropriate for the research (Tracy, 2010). This method was found as an effective way to
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reach the subjects; however, it became apparent during this process that it is difficult to
reach people remotely. People who are working in the news industry are constantly busy,
which poses an obstacle to getting a response from them. Also, the small number of people
working with data visualization in the selected newsrooms made finding more interviewees
a challenge. As a result, a total of seven people were interviewed, and description of the
seven interview subjects is listed in Appendix B.

In the first e-mail, potential respondents were provided with information about the
study, the Consent Form as required by the IRB, and a list of interview questions to help
interviewees to prepare for the interview.

Three of the participants (Respondent No. 2, Respondent No. 3 and Respondent
No. 4) were interviewed personally during the National Institute for Computer-Assisted
Reporting Conference (NICAR), which gathers data journalists every year for a series of
panels and master classes. Three interviews (with Respondent No. 1, Respondent No. 5
and Respondent No. 6) were conducted by Skype, allowing the interviewee and interviewer
to hear and see each other as in an in-person conversation. According to Paul Hanna, “using
Skype as a research medium can allow the researcher to reap the well-documented benefits
of traditional face-to-face interviews in qualitative research, while also benefiting from the
aspects Holt suggests telephone interviews bring to such research” (Hanna, 2012, p. 240).
As Hanna pointed out, Skype provides not only synchronous interaction between the
researcher and participant but also the ability to save visual and interpersonal aspects of
the interaction (Evans et al., 2008 as cited in Hanna, 2012): “Further, using technologies
such as Skype, the researcher can easily record both the visual and audio interaction of the

interview through simple software downloaded onto their workstation” (Hanna, 2012, p.

22



242). One interview (Respondent No. 7) was conducted by e-mail at the subject’s request
because of time constraints. Using Skype allowed interviews to be conducted without
additional costs. For the interviews, the researcher used semi-structured questions because
they offered flexibility in allowing questions to be adapted and changed depending on the
respondents’ answers. This type of interview can also generate qualitative data through the
use of open-ended questions, which allow respondents to talk without restriction on various
issues. This method helps to develop a real sense of the person’s understanding of a
situation, ask for clarifications, and guide the interview in directions that will add to the
validity of the research.

Interview subjects needed to be employed either at The New York Times or The
Washington Post and work with data visualization reporting in their professional work.
Among the interviewees, there are graphics editors and journalists from both newsrooms.

In forming the question list for the interview, since focus on data journalism has
only recently developed, the researcher started with questions about the structure of the
data desks and departments in each newsroom and the skills that journalists need to have
to be able to do their job. Other questions were related to the use of data visualization,
specifically for the coverage of 2016 presidential campaign; possible challenges, trends
and frames in data visualization which they have noticed; the process of working on data
visualizations; and their impressions about the effects that data visualization has on the
audience. The researcher also found it valuable to explore possible recommendations from
professionals about potential improvements to the process of reporting with data

visualization and advice for coverage of future elections.
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The approval form for conducting this study was received from the Institutional
Review Board (IRB) (see Appendix A).

Data Collection Process

For this research, data was collected using methods such as visual and textual
analysis and semi-structured interviews. For the first method, data was collected by
gathering the examples from The New York Times and The Washington Post during the
period of six months before election and one month after. Data was collected through the
websites of the news organizations as well as the Twitter accounts of the data desks.
Examples that were related to coverage of the presidential campaign were selected. As a
result, 136 examples were chosen for analysis: 97 published before the election and 39
after the election.

The primary manner recruiting interview subjects was by e-mail. The researcher
sent an introductory e-mail directly to the prospective subject. The first e-mail also
contained a request for recommendations of colleagues who could also participate in the
research. After receiving consent from the participant, the researcher sent the second e-
mail in which the most convenient date and time were negotiated. The first e-mail also
stated a guarantee of anonymity for all the participants. Appendix C contains the e-mail
protocol.

For the three interviews that were conducted at the NICAR Conference, participants
were contacted by e-mail, and the date and time were negotiated. After that, meetings were
set and interviews took place at the Conference on a one-on-one basis.

One interview was conducted by e-mail. In this case questions, were sent and

answers were received using this mode of communication.
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In each case, permission for recording was stated in the e-mail and was obtained
before the interview. The length of the interviews conducted by Skype and at the NICAR
Conference varied, but averaged about 37 minutes. The shortest interview was with Subject
No. 2, lasting 23 minutes. The longest interview was with the Subject No. 4, lasting 64
minutes.

The list of questions for the interviews was predetermined, but interviewees were
given the opportunity to speak about additional issues if they considered them important to
note for the current study. The list of questions can be found on Appendix D.

The concept of “informant interviews” was used for these interviews, as Tracy
(2010) stated that participants are the professionals in their sphere “who are experienced
and savvy in the scene, can articulate stories and explanations that others would not, and
are especially friendly and open to providing information” (pp. 140-141).

Data Analysis

For the first part of the research, graphic and visual analysis, each example was
analyzed by specific categories, such as type of graphic, colors used, font, use of text,
video, audio, tone that was used in text, intention of the graphic, topic, interactivity, key
words and purpose. After analyzing the criteria, the results were organized and codified.
The most used and uncommon examples were identified and stated in this research, along
with the main topics and trends that were found in visual examples.

In the second part of the research, seven interviews were transcribed by the
researcher. The online platform oTranscribe was used to facilitate the process. Using this

platform, it is possible to slow the speed of recording, which makes transcribing it more
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efficient. It was especially useful for the researcher, who is not a native English speaker.
During the process, anonymity was ensured by the researcher.

The data was collected and analyzed with a focus on particular aspects for efficient
coding of information. After the textual/visual analysis, particular patterns and frames were
identified and coded. After the in-depth interviews, it was possible to enrich this data with
expanded answers from various practitioners within the journalism industry. Using both
methods made it possible to formulate answers for the stated research questions.

For data analysis, an open coding method was used. Using this method, the
researcher can shape the basic concepts from the data into a simple form and develop
categories (Strauss & Corbin, 1990). The method of open coding is based on patterns
found during the analysis. The coding formulation consisted of examining each example
of data visualization in terms of type of infographic (map, chart, line graph, interactive or
static), visual components (numbers, illustrations, colors, forms), textual explanations,
purpose of the infographic (ability to state the possible purpose after analysis of data
visualizations that can be used during the in-depth interviews), and type of frame that the
infographic contains (particular social phenomena).

Coding of the interviews was based on the main topics of the interview, as well as
on the issues that were stated in the open questions.

Validity and Challenges

For this research, an inductive approach was used to create concepts during the
extensive analysis of the collected data. To ensure that the findings possess high validity,
it was necessary to conduct visual and textual analysis to identify patterns and elements of

data framing. In the next stage, interviews with journalists were conducted to increase the
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accuracy and validity of the previous method, as well as to obtain new data for possible
revelations about additional concepts. An elicitation technique was employed while
conducting in-depth interviews, in which journalists were asked to describe the process of
producing data visualizations using examples of their own work. It helped to increase the
quality of generalization, which is a desirable goal for qualitative social researchers,
according to Clive Seale (1999). Generalization is important because it “involves the extent
to which you can make some form of wider claim on the basis of your research and
analysis” (Mason, 2002, p.41).

Limitations of the Study

Among limitations, there is an assumption that generalization is difficult to make
in a broader sense. The work of two of the best newsrooms in the industry was analyzed,
and the results cannot easily be translated to the entire mass media industry; however, they
can help other organizations in the news industry improve their practices.

The biases of the interviewees as well as the researcher’s subjectivity have to be
considered as well. As a limitation of the qualitative studies, objectivity could be decreased
since the research collects personal experiences and their implementations.

Chapter Summary

This chapter described the research design of the study, including using the framing
theory and triangulation. The research questions as well as the main procedures such as
methods of textual/visual analysis and the interview were presented. The process of data

collection and analysis is explained. Limitations of the research were identified.
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Chapter 4. Findings

Introduction

This study consists of two parts of analysis: textual/visual analysis of data
visualization examples during the coverage of the 2016 U.S. presidential campaign and
interviews with the journalists who were involved in infographics production. The
textual/visual analysis was conducted before the interviews. It allowed examples of
graphics to be collected and analyzed before talking to the people who participated in their
production. The textual and visual analysis helped to identify certain contexts for using
data visualization in the coverage of the presidential campaign and to discover particular
patterns and cases.

For this research, it was necessary to conduct visual and textual analysis of graphics
from The New York Times and The Washington Post to identify the main patterns during
the coverage of the presidential campaign. Visual analysis was used for analyzing various
design elements such as type of graphics, colors, fonts and how they helped to frame issues
during the campaign. With textual analysis the researcher was able to identify the main
topics that were covered and considered newsworthy for the audience.

Textual/Visual Analysis: Data coding

Data was collected by gathering the examples from The New York Times and The
Washington Post during the period of six months before the election and one month after
it through the websites of the news organizations as well as through the Twitter accounts

of the data desks. Examples that were related to the coverage of the presidential campaign
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were selected. As a result, 136 examples were selected for analysis: 97 from before the
election and 39 after it.

The data was collected and analyzed with a focus on particular aspects for the
efficient coding of information. After the textual/visual analysis, particular patterns and
frames were identified and coded. For data analysis, the open coding method was used.
Open coding is based on patterns found during the analysis. The coding formulation
consisted of examining each example of data visualization in terms of type of infographic
(map, chart, line graph, interactive or static), visual components (numbers, illustrations,
colors and forms), textual explanations, purpose of the infographic (ability to state the
possible purpose after analysis of data visualizations that could be used during the in-depth
interviews), and type of frame that the infographic contains (particular social phenomena).

Data was broken into categories, codes were developed, and themes were generated
and used in the final findings. Microanalysis was used to create primary concepts and
categories (Strauss and Corbin, 1990). Using microanalysis, the researcher analyzed the
data collected from examples, interpreted the data and formed connections between
observation and interpretation. Microanalysis was conducted during open coding to
analyze data and produce new data for the findings.

Here is the table with descriptive codes and sub-codes for the analysis of visual
examples.

Table 1. Descriptive codes and sub-codes for textual and visual analysis

Code Sub-codes Explanation

Visual narrative type [lustration, The visual narrative type is
horizontal/vertical bar, line | a description of the type of
graph, map, cartogram, | visual that was used for the
bubbles, picture, scatter | piece.

plot, histogram, interactive,
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animation, treemap, circle
graph, table, bullet graph,
3D model, area chart, quiz

Colors

Red, blue, purple, green,
yellow, orange, grey

Color is analyzed to see the
possible connotations and
meanings with political
parties

Font

Classic, highlighted, bold

The style of the font was
analyzed to illustrate how
text can be used as an
element for data
visualization

Text

Yes, No

The presence of text was
taken into account to draw
conclusions about using
visual  elements  with
traditional textual reporting

Video

Yes, No

This aspect was checked in
order to find out if video is
used in data visualization

Audio

Yes, No

This  component  was
analyzed to figure out if
audio is used in data
visualization

Tone

Positive, negative, neutral

The tone of the piece was
used to analyze the
character of the
presentation of information

Intention

To present polls, facts,
analysis, forecast, opinion,
data, quotes, fact-checking,
entertainment

The intention showed the
main focus of the piece

General issues

Election issues, legislative
issues, government, political
issues, economic issues,
behavior, social issues,

The general issues code
was used to categorize the
type of specific issues that
were covered

security, immigration,
foreign issues
Interactivity Yes, no This code illustrated the
presence of interactivity
Key words Multiple  sub-codes in | The key words were

different pieces

analyzed not by their usage
count but by presenting the
main meaning of the
example.  They  were
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analyzed to find possible
frames of the examples
Purpose of the visual Multiple  sub-codes in | The purpose contained
different pieces more details about the main
narrative of the example

Textual/Visual Analysis: Findings

The codes were analyzed and the most used and unique examples were identified
and stated in the findings. The researcher found many traditional and simple methods for
infographics as well as some experimental examples in the content produced by both
newsrooms. Some were used for elicitation to ask the journalists and editors who were
working on them about the production process and how existing frames were chosen. All
the examples were gathered with regards to the period in which they were chosen and the
newsroom in which they were produced. After that, the most recurring patterns in design
elements as well as in narrative type were identified and stated in the findings.

Analysis of Graphics at The New York Times Before the 2016 Election

For analysis of data visualizations in the pre-election period, the researcher looked
through the content during the six months before election day, as this was the most active
phase of the campaign, and one month after the election to see how the topics and graphics
had changed. As a result, 131 data visualization examples from The New York Times and
The Washington Post were analyzed for this research. 46 examples were included in the
analysis of graphics produced by The New York Times before the 2016 election.

The system of coding for analysis consisted of visual narrative type (map, bars,
illustration, etc.), colors that were used (red, blue, purple and others), specific features of
font (bold, highlighted), size of text (large or small), presence of video or audio content on

the page, tone of the content (positive, negative or neutral), the intention (present facts,
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opinion, entertainment), the issue presented in the content (election, political or economic
issues), interactivity, key words and the main purpose of the piece.

Considering the results of visual analysis of The New York Times graphics before
the election, the most popular types of graphics during the coverage of presidential
campaign were tables, vertical/horizontal bars, line graphs, geographic maps, pictures and

illustrations.
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Figure 1. The types of infographics used by The New York Times before election. This figure

3

illustrates the most frequently used types of visuals during the coverage of presidential campaign.

The most popular type of visualization was horizontal and vertical bars, that were
used in various forms and colors such as stacked bar and side-by-side bar. There are several
examples, such as a vertical side-by-side bar that illustrated that Donald Trump was
supported most strongly by white people without college degree who live mostly in rural
areas, according to the polls (Fessenden, 2016). The vertical stacked bar was used to
illustrate changes in voter 1D laws in different states and how they had changed since 2000

(Lee, 2016). The horizontal side-by-side bar was published to demonstrate the results of
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early voting (Patel, 2016). Vertical and horizontal bars remain a meaningful tool for clear
presentation of complex information, especially when there is a purpose to demonstrate a
relationship between sets of parameters, such as actors and related numbers. In the
examples, it is possible to see that bars helped to illustrate the various groups of voters and
their proportional size.

Bar charts are easy for our eyes to read. Our eyes compare the end points of the

bars, so it is easy to see quickly which category is the biggest, which is the smallest,

and also the incremental difference between categories. (Nussbaumer, 2015, p. 50)

Stacked bars allow readers to compare numbers in various categories and also see
several components within a category. Side-by-side bars present an ability to show several
objects within one category and compare them with each other.

The New York Times actively used tables, line graphs and maps — these visuals
were used numerously on the website.

Tables are used for presenting a range of data, usually with colors for a more
effective visual presentation, such as an example that demonstrates the primary results and
which candidate won the nomination from the major parties (Andrews, Bennett &
Parlapiano, 2016).

Tables present an opportunity to illustrate several categories and items of data in a
particular order and help the readers identify and compare information:

Tables interact with our verbal system, which means that we read them. When |

have a table in front of me, I typically have my index finger out: I’'m reading across

rows and down columns or I’'m comparing values. Tables are great for just that—

communicating to a mixed audience whose members will each look for their
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particular row of interest. If you need to communicate multiple different units of

measure, this is also typically easier with a table than a graph (Nussbaumer, 2015,

p. 40).

The New York Times demonstrated how it is possible to present a wide range of
information, such as a Senate Election Forecast, in one table using color and illustration
elements to show the state-by-state predicted outcomes of the election by multiple polls
(Aisch, Cox, Katz, Pearce, Quealy, Bostock & Carter, 2016). In this article, heatmap used,
in addition to the numbers, colored cells to “convey the relative magnitude of the numbers”
(Nussbaumer, 2015, p. 42). According to Nussbaumer, to make it easier for a human brain
to process information, creators of visuals can use color saturation to provide visual cues
and help readers to identify the points of interest faster (Nussbaumer, 2015, p. 42).

Line graphs are the most commonly presented graphs in the mass media and help
to visualize continuous data. A line graph is often applied in cases where there is a
comparison over time and is used to show many periods with non-cyclical data. The New
York Times example of a line graph presents how the number of early voters has changed
over two decades (Patel, 2016).

The line graph can also show several series of data, which helps to compare
numbers from two parties on the same graph, as it is made in the visual example showing
the exit poll results and the number of white voters with no college degree who voted for
either the Democratic or Republican candidate (Fessenden, 2016).

Line graphs in most of the cases were used to show changes across time, often

called time lines or time series. According to Chen, it is useful “to differentiate between
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value measurements at particular time points and summary measurements over a period”
(Chen, Hrdle & Unwin, 2008, p. 74).

Maps are frequently used to describe election and poll results. This type of visual
is used to demonstrate a geographic category of data. The New York Times presented a
chronological map to illustrate how the divide between Republicans and Demaocrats in
America has grown in recent years (Aisch, Pearce & Yourish, 2016). In this example,
information was broken down by counties; however, in the case of the U.S. election, the
size of a geographical territory does not correlate with the territories’ electoral votes, which
are determined by population:

The main problems to be solved lie in fact that areas do not reflect the relative

importance of regions (e.g. Montana has fewer people than New York City but is

much bigger) and spatial distance is not directly associated with similarity or
nearness (e.g. where countries are divided by natural borders, like mountain

ranges). (Chen, Hrdle & Unwin, 2008, p. 75).

In certain examples information is presented with geographical category by states
and does not accurately represent the situation, as in an example that covers the percentage
of white people with no college degree who voted for the Republican candidate in the 2012
election. These voters were considered Donald Trump’s main voter base (Cohn, 2016).

The high frequency of usage of visuals such as lines, bars and maps can be
explained by the fact that they are the most visually effective and are not overwhelmed by
other elements. They help readers dive into the data and quickly understand it. Despite this
fact, The New York Times has produced more sophisticated graphics that are interactive.

One example is an interactive dial that showed the chances of victory during the
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presidential race in real time (Aisch, Cohn, Cox, Katz, Pearce & Quealy, 2016). There is
also an example of an interactive diagram that was published before election day and gave
users an opportunity to make projections about candidates’ potential path to victory (Aisch,
Cox, Katz, Pearce, Quealy, Bostock & Carter, 2016). Another example of data
visualization was created during the 2012 presidential race between Barack Obama and
Mitt Romney and was used again for 2016 campaign. It combines methods of animation
and interaction, which can entertain and help readers be involved in the forecasting process.
One of the authors of this infographic, Mike Bostock, said that this visual gives people “a
good overview of the full tree of paths” (Heller & Landers, 2014, p. 46).

The New York Times also used elements of animation, which work well for
engagement, as motion catches the eyes of the readers, but usually it is more time
consuming and difficult to produce (Simmon, 2013). In one case, animation was used to
analyze Trump’s maneuvers to reduce his tax liabilities. In this case, animation did not
present quantitative information, but followed Trump’s cash flows between various actors
in his business, which makes the information easy to absorb (Dance & Byrd, 2016).

The other component that was analyzed in the examples was color. Color is “one
of the most effective ways of displaying data” (Chen, Hrdle & Unwin, 2008, p. 68). Colors
often have specific associations in U.S. elections: Red is mostly used for the Republicans
and blue for Democrats, something that was illustrated in numerous data visualization
examples across many years. However, the same colors can have different connotations,
such as when red is for danger or losses and blue is for more neutral issues, along with

other colors (Chen, Hrdle & Unwin, 2008, p. 69).
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Figure 2. Packed bubbles demonstrate colors that were used in The New York Times visuals

before election.

Text can be a visualization tool. For instance, it can be highlighted, or the size can
be bigger than average or bolded, as in fact checks, where different statements from the
candidates were analyzed and labeled with highlighted text depending on how true or false
the statement was (The New York Times, 2016).

Another observation is that there is a tendency to combine traditional reporting with
the graphics. In most cases, graphics are an additional element to support facts from form
the main text. Text can also be a short explanation of a data visualization. Videos are rarely
published with graphics: In The New York Times, graphics videos were used in coverage
of debates and showed the candidates’ answers on the most complex issues (Gold, Huang,
Parshina-Kottas & Yourish, 2016). Audio was not included in data visualization examples.

An analysis of the purposes of the data visualization examples showed that several
types of purposes existed, such as presenting the results of polls and forecasts, facts,
opinions, analysis, quotes and live results. Most of the examples were considered neutral.

Coverage with negative connotations was found mostly about the growing divide between
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Republicans and Democrats, candidates’ statements that were at odds with the U.S.
Constitution, Trump’s tax maneuvers, and how Trump was unpopular among some
members of Republican Party. Most of the topics were connected with the election, legal
issues, economic issues such as unemployment, candidates’ behavior, immigration and
healthcare.

Among the most popular topics in The New York Times graphics during the six
months before the election were poll results and forecasts (in the majority of them, Clinton
had higher chances to win), Donald Trump’s business ventures, the lack of transparency in
his tax activities, the lack of Republican Party support for Donald Trump, the political
divide in America, white voters with no college degree as the main Republican electorate,
the FBI investigation of Hillary Clinton e-mails, donations and campaign finance, as well
as voting laws (such as voter ID laws and laws that prevented felons from voting).

Analysis of Graphics at The New York Times After the 2016 Election

21 examples were included in the analysis of graphics produced by The New York
Times after the 2016 election. Among the data visualization types after election, there are
maps, tables, lines, bullet graph, vertical/horizontal graphs, illustration, charts and 3D

models.

38



bullet illusteation
wraph

animation 30

Figure 3. Treemap of visualization types used by The New York Times in the month after the

election.

The most popular type of data visualization for The New York Times during the
month after the election was mapping. The purpose of this type of graphic was to illustrate
the results of election. The New York Times maps presented different breakdowns of
election data, such as by state, county, size of lead and change from 2012 (The New York
Times, 2016).

Mapping was used for coverage of possible outcomes of certain issues because of
Trump’s election, such as impact of new climate change policies (Strauss, 2016). The map
shows what could happen if new climate change policies were implemented and the United
States withdrew from the Paris Agreement. There is also a successful attempt to create an
election map without using red and blue colors but only with the colors of natural surface
(Wallace, 2016).

Covering the political issues after election, The New York Times used animation
to show the number of immigrants who could be deported if Donald Trump fulfills his
campaign promises. Animation played a significant role in illustrating the numbers and

scale of the issue (Park & Griggs, 2016).
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Among colors, blue and red were the most frequently used after election as well. In
most of the cases, graphics were an additional element in a long-form article. No video or
audio was used with graphics during the month after the election. More than half of
publications with graphics were considered negative. These examples covered the divide
between Republicans and Democrats, the protests against Trump’s election, the potential
consequences of the decisions and actions of President-elect Trump according to his
promises during the campaign, such as his plan to reverse climate policies and leave the
Paris Agreement, his decision to change immigration policies, and his call to terminate
NAFTA. Such issues as Trump's statements that contradicted traditional interpretations the
U.S. Constitution, analogies to Trump with European politicians and political trends of
populism and movements against immigration and Islam, and possible conflicts of interests
of a Trump presidency and his global business empire.

The key topics of publications with graphics were environmental issues,
immigration, health care, Trump’s behavior, legal issues and economic issues. Most of the
examples demonstrate facts, forecast and analyze possible outcomes of the new president’s
decisions and promises. Graphics also serve the purpose of demonstrating an analysis of
the election results, the shift to the Republican side, and the reasons and conditions that
helped Donald Trump to win.

Analysis of Graphics at The Washington Post Before the 2016 Election

Analysis of The Washington Post graphics examples showed that the most used
types of visuals before the election were illustrations, horizontal/vertical bars, images, line

graphs, maps, cartograms and treemaps. Among the least popular used were scatter plots,
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tables and interactive visuals. 51 examples were included in the analysis of graphics

produced by The Washington Post before the 2016 election.

illustration

horizeainl/vertical bar

Figure 4. The most used types of infographics by The Washington Post before election.

Illustration was generally used more by The Washington Post than pictures of the
candidates (The Washington Post, 2016). Illustration was also implemented for other
issues, such as informational purposes and entertainment. There is an example from The
Washington Post which was used in a humorous story of a possible plan of how to rig the
election, a then-popular topic in media (Berkowitz, Rivero & Meko, 2016).

One of the unique examples of vertical bars used by The Washington Post showed
how Trump’s campaign bars on Twitter presented distorted information (Muyskens, 2016).
This example demonstrated a detailed analysis of the incorrectly built bar charts that were
used on the Trump’s Twitter account and showed his leading in different states. This
example raised issues of infographic literacy, which will also be covered later in the
interview section of the thesis.

The Washington Post extensively experimented with various types of maps. For

coverage of this election, a new way of presenting votes was applied: the cartogram, which
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was used numerous times by The Post. The Washington Post created a piece that compared
the two methods of presentation, such as traditional geographical map and cartogram,
providing a historical perspective of election map development (Gamio, 2016).

The election polling results were presented in two ways by The Washington Post.
The cartogram presents the results in a more precise way but at the same time it does not
have the recognizable shapes of the states that possibly can create a confusion for the
readers. In the interview part of the thesis, data journalists from both newsrooms covered
the issue of using both ways with more details (Uhrmacher & Gamio, 2016).

The Washington Post used treemaps to compare numbers, such as an example with
the results of early voting by different states (Uhrmacher & Gamio, 2016). The Washington
Post has published multiple examples of interactive work which has different forms of
quizzes and interactive text. In one of the interactives, users can become moderators and
simulate debates. They are asked to pick a topic and candidate to see what is proposed by
a particular candidate on the chosen issue (The Washington Post, 2016). After the GOP
Convention, The Washington Post created an interactive quiz with facts about each state
using quotes from the speeches form the convention (Uhrmacher & Schaul, 2016).

There is also an example of interactive quiz that allows users to compare their
predictions with an average opinion of American voter which was created considering the
national polling result. The quiz consisted of questions about the election and candidates
(Guskin & Tan, 2016).

There was also an article with elements of infographics that consisted of interactive
rolling text with false statements that Trump made. Users can put the cursor on the

statement and see accurate information (Fahrenthold & O’Harrow Jr., 2016).
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Text was an important tool in data visualization, such as in an example with
information about election procedures and restrictions in each state. Users could choose
any state from the list and the text would be change to the related information (Cameron,
Vitkovskaya & Yang, 2016).

The Washington Post transformed textual information to quantitative data and
presented it in a visual way, such as in a piece about the main frames in speeches at the
Republican National Convention (Muyskens & Soffen, 2016).

The colors used most were the traditional red and blue for the parties, but purple,

orange, yellow and grey were also found in the visuals.

Figure 5. Packed bubbles demonstrate colors used in The Washington Post visuals before election.

In most cases, the text was an element of the piece with infographics, sometimes
highlighted or colored. Video was used twice in infographics before election. The majority
of the pieces had neutral tone, and the main purpose was to provide analysis, facts, quotes,
forecasts and entertainment. They covered political, economic and election issues, as well
as the candidates’ behavior. The most popular topics were possible scenarios and polling,

Democratic and Republican Conventions, candidates’ debates, candidates’ statements and
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presentations, analysis and extensive coverage of Donald Trump’s false statements and
exaggerations, the results of early voting, and campaign finance.

Analysis of Graphics at The Washington Post After the 2016 Election

In covering the outcome of the election, The Washington Post produced data
visualization using mostly illustration, mapping, horizontal/vertical bars and line graphs.
Other types of visuals used include cartograms, pictures, scatter plots, interactives,
histograms, alternative reversed map, side-by-side circles, tables and animation. 18

examples were included in the analysis of graphics produced by The Washington Post after

the 2016 election.

ilhastratiom

Figure 6. Treemap of visualization types used by The Washington Post during the month after the

election.

[llustration was mostly used for the candidates’ images and for drawing small
objects. In one example, an illustration was used to draw a story about how marketing skills
helped Trump win the election. Illustration was used to draw various examples of Trump

using marketing approaches to promote his candidacy (Rivero, 2016).
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After the election, The Washington Post produced a unique type of alternative map
that was reversed and focused on the two coasts. In that article, journalists covered how
large number of counties from the East Coast to the West Coast voted more Republican
than in 2012 and where the highest peaks of support for both candidates were (Gamio &
Keating, 2016). The journalist focused on this example in the interview part of the thesis.

As a result of multiple experiments with maps, The Washington Post published four
versions of electoral maps for the final results of the election. The first one illustrates
geographical shape, the second showed the margin with bubbles for each state, the third
had arrows that showed where counties had flipped, and the fourth was a cartogram that
demonstrated the weight of votes for each state (The Washington Post, 2016).

There were not as many examples of scatter-plots and interactive features, which
are more time-consuming to build. There was only one example of a scatter-plot in post-
election coverage, which showed how much better or worse candidates fared with voters
compared to the previous election (Soffen, Mellnik, Granados, Muyskens, 2016).
According to the data editor who was interviewed, scatter-plots are not used much because
of the overwhelming information which is sometimes hard to read.

Interactive features served mostly for entertainment purposes in post-election
coverage by The Washington Post. The newsroom created a music app where users could
become DJs and produce their own “remix” of election sounds (Lu & Williams, 2016).
Another example of an entertainment interactive was created for users who wanted to be
distracted from the election and extensive news coverage of it. The app contains the series
of various political jokes, funny videos, quotes and commercials (The Washington Post,

2016).
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The main colors in post-election coverage were red and blue. The text was mostly
classic, sometimes highlighted or bold. Video and audio were not used in the overwhelming
majority of cases. Most of the examples have neutral character and cover election and
legislative issues, present facts, analysis, investigation and occasionally provide
entertainment. The main topics and frames in the post-election coverage were contributions
and campaign finance, Barack Obama’s executive-orders strategy and how Donald Trump
could use it, electoral college, new cabinet nominations, the divide between Republican
and Democratic America, polling and underestimated chances for Donald Trump to win
the election.

The results of textual and visual analysis of the data visualization examples from
The New York Times and The Washington Post were presented. Among the pieces, there
were many simple charts, as well as some experimental features and interactives about
presidential election. Each piece contained visual and textual framing using design
elements, particular topics and angles. In the next section, the results of the interviews with
data journalists and data editors from both newsrooms will be presented and analyzed.

Interview Information

The duration of each interview was expected to be about 30-40 minutes. The length
of the interviews varied, but averaged about 37 minutes. The shortest interview lasted 23
minutes. The longest interview was 64 minutes.

The researcher began the interviews with a question about the structure of the data
department within their organization. Interviewees were also asked to provide their opinion
about the purpose of data visualization during the 2016 presidential campaign and any

problems or limitations while working with it. Other questions were focused on practical
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examples from the journalists’ work, the interaction between data visuals and textual
reporting, the process of making decisions about how data visuals should look, as well as
what angle it should have. At the end, participants were asked about the outcomes of using
data visualization for covering the presidential campaign and how data reporting can be
improved in the future. As a final question, the researcher asked whether there were any
issues that had not been addressed but that the journalists would like to cover to give the
interviewees the opportunity add more of their thoughts about the process and add more
information and personal experience. A complete script of the interviews with questions
can be found in Appendix D.

Interviews were conducted individually, by Skype and by e-mail. Before the
interviews were conducted, subjects were assured that their personal information and
privacy would be secure. All the interviews were recorded using a digital audio recorder
and then transcribed manually in a private environment using the oTranscribe platform,
which helps to regulate the speed of the interviews and transcription process. After that,
transcripts were kept in a secure environment.

Participant Information

Seven professionals were interviewed for this research. All of them were involved
in the production of data visualization during the presidential campaign in the United
States. The main criterion for selection was the affiliation with The New York Times or
The Washington Post data departments. Such details as names, titles and other personal

information are kept anonymous.
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Data Analysis of the Interviews

As in the previous method, data from the interviews was analyzed and structured
with the various categories, codes and broad topics. The system of codes was created. As
in the previous method, microanalysis was used during the coding process for the
interviews. With this approach, textual data was analyzed and broke into particular
concepts and categories. Three aspects of microanalysis were included, such as data
analysis, data interpretation, and finding the connection between the perceived and
interpreted information. As in the textual and visual analysis, open coding was used in the
analysis of the interviews.

The codes, which were found during the process of analyzing the interviews, were
formulated according to the research questions. The primary research question was: What
is the role of data visualization in framing of coverage of the 2016 U.S. presidential
campaign? Then, all of the concepts and codes were stated in relation to the research
questions.

Table 2. Descriptive codes for the Interview

Code

Definition

Examples

Structure of the Data Department

How data departments are
structured, what skills journalists
need, how work on data
visualization is divided

“It is a mix of journalists who are
working on reporting, designing,
writing code, and some people
are specialized in cartography,
statistics, VR nowadays and 3D
modeling”

Purpose of Data Visualization

What is the purpose of using data
visualization for coverage of
presidential  campaign  and
election

“it says a lot more than anything
else about who or what the
United States is as a country,
what the country looks like”

Work Process

The description of the work
process on data visualization,

what stories journalists
discovered and how data
visualization helped them to

improve their reporting

“We are collaborating with our
editors, we have like a daily
meeting where it will be like a
panel of editors and if you have a
graphic you sign up for a slot and
show them your sketch or pitch
an idea”
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Challenges

Various problems and limitations
which journalists dealt with
covering the campaign with data
visualization

“Then technically it is a
challenge to present the data in a
way that make sense across a tiny
mobile screen and a big desktop
screen’”

Frames and trends

Frames, perspectives and trends
in data visualization in coverage
of the presidential campaign

“Framing is really powerful
because it cuts out all the
unnecessary details you don't
need to tell your story, they're
Just going to distract”

Outreach

Considering the results and
reactions from readers on data
visualization after election

“The most traffic I've ever seen,
almost definitely near the top of
the most traffic I've ever seen on
anything”

Recommendations
Coverage

for

Future

Possible recommendations and
advice about how to improve data
reporting in the future coverage

“There is a room for visual fact-
checking too and it is unexplored
area within visualization”

Structure of the Data Department

Graphics desk exists in both newsrooms, although there are different forms. The
structure can vary depending on how the work with data is planned. According to the
interviewees, graphics departments consist of several teams, such as a data team (“‘work
with databases, data cleaning and analysis”), infographics team (“data visualization "),
story team (“handle creative storytelling within the narrative”). Each of them has
professionals with various specializations, as Respondent No. 1 noted: “My team is
composed with data scientists, developers, designers, reporters; most people have skills
that kind of overlap those disciplines”. Respondent No. 4 said that two people were hired
in the graphics department specifically for the election the year before and were focused
only on politics, but at the same time everybody in a team was working on election pieces:
“I also find that it can be tough and stressful but doing graphic on deadline is also really
rewarding because you have a ton of people interested in that and you get a big audience
for it”. Respondent No. 2 pointed out that journalists collaborate with each other to mix

various skills:
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“It is a mix of journalists who are working on reporting, designing, writing code,
and some people are specialized in cartography, statistics, VR nowadays and 3D
modeling. We usually work in combination of 2 or 3 people on a project to combine
these skills together and make graphics”.

Data teams consist of people with different skills such as journalists, scientists,
illustrators, designers and developers. Departments work independently on their own
projects but often collaborate with other units on big projects where data is a component
and must be visualized. Everybody in the team has general knowledge about data, but also
advanced skills in one or two narrow disciplines:

“We have data scientists who will actually do the analysis on the data, we have

people who do databases, who do back end development, getting the data formatted

into databases that can be used in applications, front end developers, design and
then storytelling and reporting”.

Another model, described by the Respondent No. 5, consists of five teams that work
with data in different variations, such as graphics desk (““data visualization work "), Upshot
(“data reporters and regular reporters that wrote heavily on the presidential election ™),
computer-assisted reporting team (“data analysis or investigations ), digital design desk
(“front end programming ), and interactive news desk (“combination of all of the things”).

Respondent No. 5 stated that having storytelling skills is important for data
journalist: “The ability to find a story just like you would when the narrative is important,
that's probably the most important thing”. Respondent No. 2, as well as others in their
interviews, pointed out that the skills of collecting and analyzing data are valuable.

Expertise in working with spreadsheets and databases, programming languages such as
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HTML, CSS, JavaScript and D3 library for producing interactive graphics, Adobe
Illustrator, or other software like QGIS are helpful for producing effective data
visualization. As Respondent No. 4 said, the infographics tools save time in producing data
visualization, especially when someone is using coding in D3, which allows for updating
data very quickly: “It's impractical to rebuild the graphic every single time we have new
data which is in some cases every day, there's new polling data, you want your graphic
automatically update, then we're building a graphic with D3”. Respondent No. 3 also
noted that the front end development background is the core for future employee, as well
as the ability to adapt and learn new skills. One of the most important things that was noted
by Respondent No. 4 is that the journalist must know how to tell a story visually and how
to produce an effective visual component: “You may not even need to know how to produce
whatever graphic you're making, but you have a sense for how you use your visuals to
effectively do your storytelling or explanatory journalism”. Respondent No. 5 also
commented that the standard skillset of a reporter applies in working with data as well:
“Being able to work with government agencies to request data, knowing how to do it,
knowing what data is good and useful and what is not, being able to find truth of that data,
find narratives in it”.

Participants of the research noted that there is no formal trainings conducted in
newsrooms, but self-learning is very useful. As Respondent No.1 said: “My background is
in design but I picked up the development in informal way and now | develop almost all of
my own stories”. Several interviewees stated that there are skill-share meetings in which

everybody on the team has 30 minutes to share their knowledge with other members of the
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group. Respondent No. 4 pointed out that everybody on a team should have general
knowledge of various skills:

“On our team most people eventually learn everything and everyone is expected to

have a basic level and be able to do most things but we are definitely focused.

People on the data team are going to focus more on doing regional data work, data

analysis and bigger data projects while the infographics team is working on a lot

of quick turnaround daily projects but we are often also collaborating”.

Majority of interviewees mentioned that there is strong team unity. People on teams
rely on each other and help each other learn new skills. For example, Respondent No. 3
shared: “I didn't study any development in college, I've learned that in my career, doing
projects and experimenting with patient people who helped me to learn”.

Purpose of Data Visualization

Data visualization is generally defined as a tool that helps present complex
information in visually understandable ways for the audience. With the development of
new technologies, the definition of data visualization is growing as well. Data visualization
is also defined as a tool that helps present a different angle and, as Respondent No. 3 noted,
“get above ‘he said, she said’ ”. It is always a complicated process of looking for
perspective in a big amount of data, but according to Respondent No.1, it is important to
present the most important aspect in it: “/ feel that the data can be so big and broad that
what works well in a lot of stories is making it a little more specific with finding an angle
on that data”. The data can be framed and presented with the different connotations. For

data visualization of the presidential campaign, different types of graphics were used, such
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as maps, graphs and charts, as participants noted and the researcher found during the visual
and textual analysis.

In coverage of the presidential campaign, data visualization was a highly important
way of presenting information, especially when the topic was related to financial issues
and quantitative information. Respondent No. 2 stated that it was much easier to convey
this kind of information, such as polling numbers, with data visualization: “I¢ is easier to
see it in a chart than in a sentence”. Data visualization also helps to illustrate trends over
time, as well as providing geographical references such as using maps for illustration of
election results and comparing them with the results from previous elections. According to
the Respondent No. 6, Dave Leip's US Election Atlas can be useful for doing retrospective
analyses of the election results.

Elections present a massive amount of data (such as polling, political contributions,
campaign finance and election results) and data visualization allows people to understand
it easily. Detailed analysis of this data tells a lot about the country, according to the
Respondent No. 4: “It says a lot more than anything else about who or what the United
States is as a country, what the country looks like”.

As Respondent No. 3 pointed out, coverage of the presidential campaign and
election provided many opportunities for experimenting with new tools and data
visualization: “There was room to try different stuff because there's so much going on”.
Many types of data visualization were used, such as line charts, bar charts and polling
charts, but maps played a significant role, according to many respondents. As Respondent
No. 3 pointed out, mapping is the area that gives the most opportunities for creative growth

in election coverage:
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“I think we were really good at being creative this year with map shapes and we

made some cartograms that were by electoral college for each state and how come

that they have huge state sizes but they don't have many electoral votes”.

Cartograms became a subject of much experimentation for election coverage, but
at the same time geographic maps were still used to facilitate the process of understanding
the data visuals: “I think that kind of thing is experimental and it's useful, it's a good use of
interactivity to help people make connections between what they have seen, especially
when it is something which is really conceptual and not obvious”.

Respondent No. 3 emphasized that coverage of the campaign with data
visualization raised an important issue of data literacy for the audience. It led to extensive
coverage of this issue, such as how to understand the maps and how to read the graphics.
There was an example in which a journalist covered the deception in charts presented on
Donald Trump’s Twitter account, which exaggerated his lead in the polls. Respondent No.
4 stated an example of the piece about mapping election results:

“If you make some of these counties that voted for Trump red and the counties who

voted for Clinton blue, you're losing a lot of nuance because what you will see is a

map that's just full of red with a couple of little blue areas. Now, actually, more

people voted for Hillary Clinton than for Donald Trump even though on the map it
looks like there's a ton more red but the Clinton counties are a lot more highly
populated. There are cities, they're much denser, and Trump counties are maybe

rural and they may have fewer people”.
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Work Process

Work process is described in different ways. As Respondent No. 3 stated, it starts
with investigating what data means and what aspects of it can be newsworthy, talking to
people who keep the data and know what it means. After that, there is a process of
visualizing it and trying different forms of it. Participants stated that usually it consists of
interaction between journalists and editors who are working on a particular piece providing
discussions and feedback:

“We are collaborating with our editors, we have a daily meeting where it will be a

panel of editors and if you have a graphic you sign up for a slot and show them

your sketch or pitch an idea and they are giving you feedback about the right way
or angle, recommend the shape and try to make it better so we are working together
and getting the editing”.

Working on stories, journalists structure their work in various ways. As participants
noted, sometimes they have data first and try to find ideas for stories inside the data but in
other cases, journalists have a topic in mind and try to find data to illustrate it. Respondent
No. 1 mentioned that usually at the beginning of the working on a story, there is a need to
examine the data you have and try to look for a story in it or newsworthy pattern that may
be interesting to the audience. The interviewee stated a problem that can arise in the
working process when journalists try to find data that supports their existing opinion:

“People are trying to make the data say what they wanted to say, so I think it's

better and more honest to just start from looking at what the data itself is saying,

and then narrowing that down to something specific and newsworthy and

interesting, that you can tell a story around. And then thinking of the design
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perspective of what's the best visual way to communicate that story and

communicate what's happening in the data which will be different for every type of

the data and different type of the story that you are telling”.

The participant also noted that data visualization sometimes helps to see the degree
that a problem or trend has and that it can be a surprise even if the problem was already
known:

“There was another piece that one of my colleagues did, that was about the

different weight of electoral votes so basically somebody in California’s vote counts

for a lot less than someone in Wyoming's. In the way she visualized it, was using
state map that had bars coming out of it that showed you the difference in like what
kind of more, what kind of less than what an actual vote you use in popular vote
count. So you can really see that degree to which a person in California's vote
counts for a lot less than a person in Wyoming's. Even if you knew that already just
from looking at the spreadsheet of data, that really emphasized the degree to which

it's true .

Several journalists stated that data visualization in most cases is published with
traditional reporting in order to explain the meaning of data or trend. Respondent No. 1
also mentioned the importance of having traditional reporting along with data visuals:

“Usually the data doesn't just stay until you act to it. It tells you what's happening

but not why it is happening. And from the other side, if you are reporting in a more

traditional way, you are talking to people and they have anecdotes, you can use the

data to say how this person fits into this larger picture whether they are part of the
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trend or against it; or you know an example of certain larger scene that they made

by data that include a lot more people”.

Respondent No. 3 confirmed that everything that the graphics department does
usually involves traditional reporting, and it is always necessary to clarify data with
researchers’ opinions and people’s experience.

Respondent No. 4 stated that quantitative data works the best for infographics but
that at the same time there is the possibility of converting qualitative data into quantitative.
During election coverage, it happened with speeches by political figures:

“We did this for the Republican Convention. So here, basically, we had text, we

had the words people spoke but not necessarily numbers. There's a bunch of

different ways you can turn speech into data but we decided to pick out some really
common phrases and highlight how people use them ”.

Challenges and Limitations

The biggest challenge for data reporters, which was repeated by almost every
participant, is cleaning the data, which in many cases can be messy and raw, especially
when the journalists sometimes are gathering data from different sources. It is a very time-
consuming process to prepare data before working with it. Often the data, which is
necessary, isn’t housed anywhere and in some cases, journalists must create the database
by themselves. For example, Respondent No. 1 said: “We have a police shootings database
that tracks when a person is killed by a police officer and that data didn't exist before we
started tracking it and the effort putting the tracking it is pretty significant”. The challenge
can be also providing responsive design: “Then technically it is a challenge to present the

data in a way that make sense across a tiny mobile screen and a big desktop screen”.
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Another problem that was considered by the journalists was the huge amount of
data that has to be analyzed and presented for the audience in a digestible format, which is
where data visualization plays important role. In coverage of the election, getting results
from precincts was a challenge for data journalists and data scientists in the newsrooms.
Each state has different procedures of reporting, and there is no standard way for counties
to do it. There is also the challenge of covering the data in real time, which is not always
possible, as Respondent No. 1 stated:

“But a lot of data is not in real time, it's from the last census or American
Community Survey, which comes out once a year, government data usually comes
out once a year, sometimes only even four years, every seven years or every ten
years so it is hard to tell stories in real time just through data depending on the
type of data it is. That is where it is really important to do the reporting side of it
where you can actually talk to people and see how those experiences are
represented and applied to the data itself”.

Several respondents stated the difficulty of presenting the polling results because
there are various methodologies from multiple companies and different ways of conducting
it, such as by phone, mail or Internet, that made it difficult to convey the usefulness of the
results.

Mapping became a challenge in coverage of the election results, which created
debates even inside newsrooms, as Respondent No. 2 stated. This year, two types of
presentations were used, such as traditional geographical map and cartogram:

“Having the state shaped as it is geographically, is much more recognizable by

people who recognize the shapes and when you create a cartogram you have to
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move things around and it is harder for people to understand the geographical

references. But then the cartogram represents the weight better”.

Among other challenges, journalists stated that it is hard to find new ideas for data
visualization to present information correctly and at the same time in unique way. As
Respondent No. 3 pointed out, data literacy of the audience is one of the limitations that
data visualization workers face, and sometimes there is a need to sacrifice the form in order
to improve the meaning and accuracy:

“Making things that are not so conceptual that somebody will be able to look at it

and get the story out of it. So we try really hard to annotate the graphics and to not

make things so interactive that we're hiding information, to make it more like you

can see something instead of having to go over to get the data .

The issue of data literacy of the audience was mentioned by the interviewees as a
challenge. According to the Respondent No. 4, journalists cannot expect the same data
expertise from their readers, which is why there is a responsibility of journalists to bring
the audience there and explain how it is working.

One of the challenges that was mentioned by Respondent No. 4 was that there is no
perfect visualization tool that allows for a perfect explanation of the data, that there will be
always limitations: “So that might mean visualizing your data in more than one way
without overwhelming the reader that might mean doing careful annotations and
storytelling in text”.

Another limitation, that was mentioned by Respondent No. 6, is that there is always
a time limit, which restricts the ability to produce sophisticated visualizations that take a

lot of time to do. At the same time, as it was stated previously, it needs to be responsive
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for different devices: “It's only 20% of people are looking at pages on Desktop. That has
required rethinking a lot of ideas and things that 1'd like to do”.

Frames and Trends

Respondent No. 5 stated in the interview that a trend for simplifying graphics is
appearing:

“If we're going to ask a user to click on something or to interact with it in some
way that goes beyond scrolling, the payoff for doing that has to be worthwhile and
all we want people to do is to see some numbers in a chart, crafted over time for
trend purposes, there's no reason for us to ask people to click on that to be able to
make that happen or to interact with it in some way rather we are going to show
them the information we want them to see and show them the information that best
tells the story they can understand”.

Respondent No. 3 also observed a trend in the decreasing priority of interactivity
in data visualization. Newsrooms realized that scrolling is more native behavior for users
and additionally, it is always more difficult and time consuming to make interactives
responsive on different kinds of screens such as mobile phones or tablets.

As Respondent No. 1 stated, during the coverage of the election, current trends in
data visualization appeared, as well as many new approaches.

“That was a map, but that was vertically presented so the east coast was on the top

and the west coast was on the bottom. That was showing with slashes, these

diagonal lines, areas of the country that had swung either Democrat or Republican
after the last election and they had a text embedded throughout the map so, I think,

that is just an example of taking something that is really traditional way of covering
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the election like showing precinct results and doing it in the way that really tells a
story by focusing on more narrow aspect of the data and giving it an angle, taking
the time to carefully explain it”.

Traditional reporting can help to explain data as well as to provide a newsworthy
frame related to the topic:

“I think that's what you see pretty frequently with these projects that they are so

going to have the explanation, that you would have if you were reporting the story

without visuals but you use the visuals to tell a larger part of that story and then
the text is more supporting for framing and explaining different aspects of it that
need more nuance”.

In many, cases several people work on one piece, which allows a mix of different
skills and makes the final content rich in terms of presenting different kinds of reporting
and angles. Respondent No. 1 described the process of making decisions about the possible
angle of the story: “/We decide] is it newsworthy or do people care about it or [is it]
relevant. And then you construct the story around it to give it the most impact and make it
more clear”.

In considering framing, Respondent No. 3 stated that colors can be used in this
process, especially with blue and red colors for election coverage: “We are trying to not
use blue and red in our nonelection graphics”.

Respondent No. 4 covered the style that the newsroom follows to make its graphics
recognizable and easy to digest, such as sticking to simple forms such as lines, bars and

charts without overwhelming the viewer. The style guide also addresses using colors:
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“The most important things to remember in when using color, it is really tricky in
elections because we've made this association between Democrats are blue and
Republicans are red, that's not been the case throughout history, that's more recent
thing but it's such a strong association now that you should be really careful when
you're using those colors for anything else”.

At the same time, it is better not to rely on color because of issues like color
blindness making graphics understandable and visible for all readers.

As Respondent No. 4 also mentioned that framing can be useful for making
particular elements of a story more salient:

“Framing is really powerful because it cuts out all the unnecessary details you
don't need to tell your story, they're just going to distract. But at the same time the
power of data visualizations is putting your data in context so often times you can
make the context small and then you make your story big, I guess, that the basic of
what we do”.

Among the main frames of the election campaign coverage, Respondent No. 1
identified the focus on urban vs. rural, areas that are more white and more middle class,
coverage of working-class manufacturing jobs, which were major issues in the campaign.
Respondent No. 4 mentioned that election results in general in many different forms
provided many frames.

Outreach

Professionally well-done data visualization resonates with people, but otherwise
people can be confused if a visual is presented in an unclear way or with an overwhelming

amount of information. Considering the election coverage, as a result, pieces that focused
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on possible mistakes in predictions and reporting appeared, as Respondent No. 1 said:
“There was more analysis of using the data to explain that larger trend. There was a lot of
focus on exactly what the results meant and looking at them from different lens”.

Speaking about elections, respondents pointed out that there was a negative reaction
from the audience after unexpected results took place. This phenomenon attracted attention
to another problem in data visualization, which is how to present uncertainty in polls. As
Respondent No. 2 pointed out, people blamed the media for showing an incorrect forecast:

“At the point of the election Trump was at 16 percent chance of winning and that

number looked very low to people and people told our newsroom had helped create

this situation getting Trump elected. People don't really understand what 16

percent chance means, even 10 percent chance is pretty high .

In terms of attracting the audience, the election coverage is very popular, especially
election maps, as Respondent No. 4 said: “The most traffic I've ever seen, almost definitely
near the top of the most traffic I've ever seen on anything.” Another interesting trend that
was mentioned by the same respondent was that sometimes the simplest content has very
high traffic: “One of our best pages that got the most traffic, that was a graphics page, was
Jjust a schedule of when the debates were, very simple, important service journalism”. The
complexity or uniqueness of a graphic piece does not mean that it will have high outreach,
according to the Respondent No. 4: “Most of our audience is not going to the page because
like "oh it's a cool interactive”, they come to the page because it is compelling story or
because it's something they want to learn about .

Several participants provided information that the number of subscribers increased

in both newsrooms despite the incorrect forecast before the election.
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Recommendations for Future Coverage

Respondent No. 1 raised the issue of lack of trust in data from the audience. As the
interviewee stated, there was a readers’ response which stated that data journalism does
not seem objective to the audience. It led to a recommendation for future improvement,
such as being more “transparent with how you analyze the data and how you are
presenting it and making sure that you are really clear and precise”, providing sources of
data and details for the methodology of data analysis.

Respondent No. 3 underlined that it is always necessary to cover all sides of a
problem and to be as nonbiased as possible in coverage. A good practice that can be
implemented is fact-checking within a newsroom and, according to Respondent No. 3,
“there is a room for visual fact-checking too and it is unexplored area within
visualization”.

Respondent No. 4 concluded that in the future, data journalism and data
visualization should be focused more on reporting candidates’ policies and explaining what
they mean:

“Explaining the impact of each candidate’s policies to people, for instance, clearly

explaining what Republicans want to do for health care versus Democrats, I think,

there were a lot of voters who may have been confused by talk of Obamacare versus
the Affordable Care Act. These are things that in terms of policy may be
complicated for most people to understand but I think through graphics we have

potential to explain complex topics in more easily understandable ways .

The Respondent emphasized the strong need for explanatory visual journalism and

providing more information about the consequences of electing a candidate, because
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choosing a particular party can change the direction of the country. Respondent No. 4 also
pointed out that it is important in the future to cover uncertainty when reporting on polling:

“There was a lot of interest in predicting the outcome of the election and I'm not

going to pick on any particular outlet in this right now but the overall picture that

was painted by these forecasts was one of high confidence in Hillary Clinton
winning the election. That was at least, I think, what the audience took away.

However, the audience may not be familiar or fully understand probability. That is

Jjust fundamentally difficult for humans to understand”.

As Respondent No. 5 stated, the advice would be to approach the data with a more
open mind:

“Being open to the idea that when you're working with data sometimes narratives
are the right way to tell a story and sometimes it's not, and how do you build out in
your newsroom the right forms to be able to tell the stories using visual means in
the way that you are better to tell them. On the reporting side, being open minded
about trying to find stories and data that you might not have thought of before
rather than just coming to the question and having the data to answer that question
on visualization side”.

Respondent No. 6 raised the question of math and statistical literacy among the
audience and that was something that journalists knew but learned more about during the
election coverage: “I think a lot of people who are making these things don't have an
intuitive sense that people don't understand what they're communicating”. As a solution,
journalists have to present the data in the audience’s terms and make it easier for readers

to understand.
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Chapter Summary

In this chapter, the researcher stated the results of visual and textual analysis, as
well as the outcomes of interviews conducted for this research. The chapter contains
descriptive codes for both methods. The research data formed major components, such as
analysis of visual examples from The New York Times and The Washington Post, and
various themes for the interview data such as structure of the data department, purpose of
data visualization, work process, challenges and limitations, frames and trends, outreach,
and recommendations for future coverage.

The results showed that the data that was collected by different methods and then
analyzed provided coverage of the research topic from different sides, and both methods

enriched each other.
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Chapter 5. Discussion

Summary
Among the main findings that were found during the research were multiple ideas
and observations:
= Technology is developing every day, and many sophisticated methods of data
visualization are constantly appearing, which means that journalists have to be
flexible and adapt and implement new skills. At the same time, traditional
storytelling skills are still important;
= Even with the existence of highly developed tools, data journalists and editors tend
to use simple forms more often to make visuals easier for readers to understand and
avoid overwhelming them with very complicated graphics and interactives;
= Another advantage of simple forms is that it takes less time to create a high-quality
chart. At the same time, professionally produced interactive pieces have a stronger
influence on the audience;
= Data visualization is mostly presented as part of textual reporting, with both
components containing graphic and textual framing;
= Visual framing in election coverage is mostly found through the use of colors (blue
and red), as well as the type of infographic (maps, cartograms);
= Textual framing contains frames about the electorate (race, gender, education),
parties and candidates’ positions and projected policies, and personal background

and issues (such as Trump’s taxes and Clinton’s FBI investigation);
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Election coverage showed a trend toward multiple experiments with data
visualization, such as interactive trees and cartograms. Using geographic maps and
cartograms became a controversial issue of coverage with graphics for two
newsrooms. The Washington Post implemented more experimental forms while
The New York Times followed more traditional format of data visualization;
Infographics can be used not only for presenting complex data but also for
entertainment;

Text became a valuable tool for data visualization and can be converted to
quantitative information;

Challenges of data and visual literacy appeared during the coverage of the last
presidential campaign;

Wide diversity of participants’ expertise helped to analyze various perspectives on
data visualization from journalistic, design and computer/mathematical science
background;

A strong need for better interaction with audience and users appeared;

The lack of audience trust in data reporting raised an issue of transparency in
methodology of data analysis and citing of data sources;

The question of how to present uncertainty and probability emerged after the
election;

Data reporting presented new challenges, such as working with data cleaning and
dealing with massive amounts of information and responsive design;

Journalists realized that they cannot expect the same data expertise from their

readers that they have;
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= There is a strong need in explanatory visual journalism for providing more
information about what the consequences of electing each candidate would be.

This chapter provides an analysis of the research findings in the context of framing
theory and how it works in relation to data visualization techniques. Limitations and
implications of the research, as well as recommendations for future research, are stated in
this chapter as well.

In the process of the textual and visual analysis, various patterns, specific topics and
cases were analyzed and various methods of how journalists implemented data-
visualization techniques were identified. The textual and visual analysis helped in finding
certain contexts for using data visualization in coverage of the campaign and discovering
particular patterns and cases.

Considering the results of visual analysis of The New York Times graphics before
the election, the most popular types of graphics during the coverage of presidential
campaign were vertical/horizontal bars, tables, line graphs, geographic maps, pictures and
illustrations. During the analysis of the purpose of data visualization examples, several
types were found, such as presenting the results of polls and forecasts, facts, opinions,
analysis, quotes and live results. The most popular topics in The New York Times graphics
during the six months before the election were poll results and forecasts.

Examples of coverage after the election by The New York Times include the divide
between Republicans and Democrats, the protests against Trump’s election, the potential
consequences of Trump fulfilling his promises during the campaign, such as his plan to
reverse climate-change policies and leave the Paris Agreement, his decision to change

immigration policies, and his call to terminate NAFTA. Such issues as Trump's statements
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that appear to contradict the U.S. Constitution, analogies to Trump of European politicians
and populist political trends and movements against immigration and Islam, possible
conflicts of interests of a Trump presidency, and his global business empire.

The key topics of publications with graphics were environmental problems,
immigration, health care, Trump’s behavior, legal issues and economic issues. Most of the
examples demonstrate facts, forecasts and analyses of possible outcomes if the new
president keeps his promises. Graphics also served to analyze election results, the national
shift toward Republicans, and the reasons and conditions that helped Trump win.

Analysis of The Washington Post graphics examples demonstrated that the most used
types of visuals before the election were illustrations, horizontal/vertical bars, images, line
graphs, maps and cartograms, as well as treemaps. Among the less popular were scatter
plots, tables and interactive visuals.

In most cases, the text was an element of the infographics, and sometimes it was
highlighted or colored. Video was used twice in infographics before the election. The
majority of the pieces had neutral tone, and the main purpose was to present analysis, facts,
quotes, forecasts, or provide entertainment. They cover political, economic, election issues
as well as candidates’ behavior. The most popular topics were possible scenarios and
polling, Democratic and Republican Conventions, candidates’ debates, candidates’
statements and presentations, analysis and extensive coverage of Trump’s false statements
and exaggerations, the results of early voting, and campaign finance. Most of the examples
have neutral character and cover election and legislative issues, presenting facts, analysis,
investigations and, in some cases, entertainment. The main topics and frames in the post-

election coverage were donations and campaign finance, Barack Obama’s executive-orders
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strategy and how Donald Trump may use it, the electoral college, new cabinet selections,
the divide between Republicans and Democrats, polling, and the underestimated chances
of Trump winning the election.

Analysis demonstrated that The New York Times used more traditional and simple
forms of data visualization while the coverage by The Washington Post contained more
experimental examples. At the same time, The New York Times has successfully
illustrated uncertainty of the election forecast with the interactive dial visualization.
Cartograms were mostly used by The Washington Post and were presented as an alternative
way to show polling and election results.

The interviews provided information about the professional experience of data
journalists and editors and their opinions on the role of data visualization, problems and
limitations that they experienced while working with it.

The results of the interview analysis illustrated that data teams consist of people with
different skills, such as journalists, scientists, illustrators, designers and developers, who
collaborate with each other in order to mix various skills. The infographics tools help save
time for producing data visualizations and presenting complex information in visually
understandable ways for the audience and help to present a different angle

Cartograms became a subject of much experimentation, but at the same time
geographic maps are still used to facilitate the process of understanding the data
visualization. This year, coverage of the election with data visualization raised an important
issue of audience data literacy. It led to extensive coverage of this issue, such as how to
understand maps and how to distinguish the right graphics. There is a problem that can be

found in the working process when journalists try to find data that supports their existing
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opinion. Several journalists stated that data visualization in most of the cases is published
within traditional reporting to explain the meaning of data or trends, and it is always
necessary to clarify data with researchers’ opinions and people’s experience.

Quantitative data works the best for infographics but at the same time there is the
possibility of converting qualitative data into quantitative. The biggest challenge for data
reporters is cleaning the data, which in many cases can be messy and raw, especially when
journalists gather data from different sources. It is a very time-consuming process to
prepare data before working with it. Often the data isn’t housed anywhere and in some
cases, journalists create the database by themselves.

Another problem that was considered by the journalists was the huge amount of data,
which has to be analyzed and presented to the audience in a digestible format, where data
visualization plays an important role. In coverage of the election, getting precincts’ results
was a challenge for data journalists and scientists in the newsroom. Each state has different
procedures in the process of reporting results, and there is no standard way for counties to
do that. Several respondents stated the difficulty of presenting the polling results because
there are various methodologies of polling from multiple companies and diffent ways of
conducting it (by phone, mail or the Internet) that made it difficult to convey the usefulness
of the results.

Mapping was a challenge in coverage of the election results, which led to two types
of presentations, in the form of traditional geographic maps and cartograms. Among other
challenges, journalists stated that it is hard to find new ideas for data visualization to
present information correctly and at the same time in a unique way. Data literacy is one of

the limitations that data visualization is faced with, and sometimes there is a need to
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sacrifice the form in order to improve the meaning and accuracy. Journalists cannot expect
the same data expertise from their readers, that is why there is a responsibility for
journalists to bring the audience there and explain how it is working.

Another limitation stated was time constraints, which add many restrictions to the
ability to produce sophisticated visualizations that take a lot of time to do. At the same
time, it needs to be done in responsive form for different devices, which has led to a trend
in simplifying graphics and decreasing the priority of interactivity in data visualization.
Newsrooms realized that scrolling is a more native behavior for users.

Colors can be used for framing, especially blue and red colors for election coverage.
Among the main frames of the election campaign coverage, the focus on urban versus rural,
areas that are more white and more of middle class, coverage of working-class
manufacturing jobs were stated by interviewees, which were major issues during the
campaign. Election results in many different forms provided many frames.

Concerning election, respondents pointed out that there was a negative reaction from
the audience after unexpected results took place. This phenomenon attracted attention to
another problem in data visualization, which is how to present uncertainty in polls.

In this chapter, the limitations of this research, its theoretical and practical
implications and recommendations for further study are stated.

Limitations

In this research, various limitations can be found, such as problems with
generalizations and that the data analysis results cannot represent the whole mass media
industry. Another possible limitation can be considered the number of interviewees which

is comparatively small due to the difficulties with availability of the subjects. The diversity
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of participants’ background can present the wide range of perspectives but at the same time
can narrow the generalization.

The biases of interview subjects as well as researcher herself could affect the findings
of the study, as a side effect of qualitative research design. In addition to the stated
limitations, there is also the researcher’s lack of experience in conducting academic
research.

Theoretical Implications

The theory of framing served as a basis for this research. As a result, evidence that
supports the theory and its implications were found and stated in research results. Particular
issues and mechanisms of how it can be applied in data visualizations were stated.

As it was previously stated in the literature review, there is a lack of research in the
area of visual framing in journalism. This study provided new findings and can be a source
of more extensive knowledge about the topic.

Practical Implications

There is wide practical implication of this research because it contains the detailed
descriptions of journalists’ experiences, which can be useful for professionals working in
data journalism in the future. This research revealed issues related not only to the coverage
of the presidential campaign and election, but also the challenges of data visualization
reporting in general. There are many recommendations stated for future coverage by the
data journalists interviewed, such as being more transparent with the methods for data
analysis, providing sources of data and details for the methodology. A best practice that

can be implemented is fact-checking within a newsroom, and especially visual fact-
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checking. Among other recommendations, there is advice to provide explanatory visual
journalism about political issues and candidates’ plans.

Recommendations

For future research, a wider range of newsrooms and participants can be used to
enrich the knowledge and generalization of the present study. In this research, the two
largest American newsrooms were chosen and their practices were analyzed but at the same
time there could be more useful knowledge found about smaller organizations and their
methods of dealing with the professional challenges.

Future research can cover more deeply the experience, problems and challenges for
journalism in data visualization and focus more on the technical side of the issue involving
software and other components in more details. In this research certain technology issues
and challenges were identified such as challenges with responsive design which could be
analyzed with more details and extend the number of perspectives on the data journalism
work.

Additional research can be done in analyzing the education of journalists who work
on data visuals. The research in this field could be helpful for the media industry because

it could state more directions for journalists to improve their skills and work.
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As we move forward, | would also need to schedule the interview, please, let me
know when is the most convenient time for you to talk.

Please, find a consent document attached in this e-mail with the description of
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Thanks in advance,
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Appendix D: Interview Script

Introductory section of conversation:

Hello [Name]! My name is luliia and I’m a graduate student at the University of
Missouri School of Journalism. Now I’m doing my thesis research about data visualization
of presidential campaign and elections in the United States last year. Thank you very much
for your time and effort to contribute to my research. | sent you all the information about
research and the list of questions in the first e-mail and | hope, you had time to check it.
Do you have any questions before we start?

Interview questions

= Could you please describe the structure of your Data desk? How many people are
working there? Is it separated department? How work is divided?

=  What skills do journalists need to produce effective data visualization in your
newsroom? Do you have special trainings for journalists or skills sharing inside the
newsroom?

=  What is the purpose of using data visualization techniques for the coverage of the
2016 U.S. presidential campaign?

=  What kind of data was the best for infographics during the 2016 U.S. presidential
campaign?

= What methods of data visualization (mapping, graphs, charts, other) did you use the
most for the presentation of information during the 2016 U.S. presidential
campaign?

= What stories did you discover while working with data and visualizing it?

87



How did data-visualization techniques help you improve your reporting?

What challenges did you struggle with in visualizing the data?

Did data visualization produce the desirable outreach and effect on audience?
What limitations did this tool have for the presentation of content during the 2016
U.S. presidential campaign?

In what cases did you combine data visualizations with traditional reporting?

How did newsrooms make decisions about the components and elements of data-
visualization content?

Did you form the topic of the content using data you already have or did you look
for data with a formulated topic in mind?

What was the process for deciding which aspects and which perspective to
represent and emphasize in data visualizations during presidential campaign?

In your opinion, what were the main frames/trends in data visualization during the
presidential campaign and right after the election?

What results were reached with data visualizations before and after the 2016 U.S.
presidential campaign? (audience feedback)

What would you do or suggest to other journalists to do differently in future to
improve their data reporting?

Is there anything you would like to add which I didn’t cover in my questions?
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