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ABSTRACT

Journalists and visualization designers include visualizations in their
articles and storytelling tools to deliver their message effectively.
But design decisions they make to represent information, such as the
graphical dimensions they choose and the viewer’s familiarity with
the content can impact the viewer’s perceived credibility of charts.
Especially in a context where little is known about sources of online
information. But there is little experimental evidence that designers
can refer to make decisions. Hence, this work aims to study and mea-
sure the effects of graphical dimensions and people’s familiarity with
the content on viewers’ perceived chart credibility. I plan to conduct
a crowd-sourced study with three graphical dimensions conditions,
which are traditional charts, text annotation, and infographics. Then
I will test these conditions on two user groups, which are domain ex-
perts and non-experts. With these results, this work aims to provide
chart guidelines for visual designers with experimental evidence.

Index Terms: Human-centered computing—Visualization—
Empirical studies in visualization; Human-centered computing—
Visualization—Visualization application domains—Information vi-
sualization

1 INTRODUCTION

Visualization designers, journalists, scholars, and system designers
consider different visual representations to deliver a message or
stories they produce, such as in storytelling tools. When design-
ing, visual designers have to make a decision on what information
(e.g., scientific evidence) to include and make design decisions to
represent that information (e.g., infographics). These design deci-
sions can impact viewers’ perceived chart credibility. Prior works
have shown that depending how information is visually represented
can impact the viewer’s perceived data quality [17, 18] and data
interpretation. For example, when the title and visualization were
misaligned, viewers trusted the chart less which even lead to bi-
ases in their data interpretation [9, 10]. Prior work has also shown
that data is personal and people’s background (e.g., where they are
from, experiences, expertise) can impact people’s perception and
interpretation of charts [16]. However, there is little experimental ev-
idence to guide designers as to what graphical dimensions and user
characteristics (e.g., domain experts and novices) impact viewers’
perceived chart credibility. Thus, in my work, I aim to understand
and measure the effects of graphical dimensions on viewer’s per-
ceived chart credibility. Also, I aim to measure the effects of subject
matter expertise on their perceived credibility on charts. Based
on these findings I will compose chart design guidelines that vi-
sual designers can refer to with experimental evidence for creating
visualizations.
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2 BACKGROUND AND RELATED WORK

Considering today’s media environment online information is in-
creasingly prevalent including newspapers, web blogs, and social
media. Often time visualizations are used to represent this online
information in storytelling tools or journalism to provide data-driven
messages [8, 11, 21]. But online information is not easily identified,
which makes boundaries between perceived sources vague and am-
biguous [1, 13]. For example, online users view an article based on
the search results that a search engine returns. But they view these
online articles without contextual information and the origin of the
source [6]. This can impact the perceived credibility of messages
and charts. Thus, we need to understand the effects of graphical
dimensions that can provide the contextual information of charts and
user characteristics on viewers’ perceived credibility.

When designing a visualization, visual designers have to make
a decision on what information (e.g., title, historical context of
the message) to include and make design decisions to represent
that information (e.g., text with annotation to provide additional
context [9, 19], infographics). These design decisions can impact
viewers’ perception of credibility on charts. Prior studies have shown
that embellished charts are likely to draw people’s attention more
and be more engaging, thus having viewers be more involved in
understanding the message of the chart [2, 20]. But we understand
very little about how these graphical dimensions and design choices
impact viewers’ perceived chart credibility. Prior work has also
shown that based on people’s familiarity with the content impacts
how people learn and read content [3–5, 15], which can impact
people’s data interpretation and perception chart credibility. Based
on their knowledge level of the content, they might differentially
perceive the credibility of charts.

3 PROPOSED RESEARCH & RESEARCH AIMS

The core aim of this research is to understand and measure the effects
of graphical dimensions and people’s familiarity with the content on
viewers’ perceived chart credibility.

First, identify different graphical dimensions worth testing.
In my work, I plan to test text annotations, infographics, and tradi-
tional charts. These graphical dimensions were selected based on
literature reviews. I also selected these test conditions because they
are employed in realistic scenarios, such as in data journalism. In
particular, I will test these on bar charts and line charts, as these are
the basic types of charts that are commonly used.

Second, measure the effects of graphical dimension and
viewer’s familiarity with the content on the viewer’s perceived
chart credibility. I will design a study to measure viewers’ per-
ceived credibility of charts using credibility metrics(e.g., accuracy,
fairness, trustworthiness) [7, 14]. I will conduct crowd-sourced
studies to assess them.

Lastly, compose design guidelines for visual designers with
experimental evidence. We want to assess the effects of design
choices on viewers’ perceived chart credibility to propose chart
design guidelines.

4 PLANNED METHODOLOGY

To understand and assess the impact of graphical dimensions and
users’ familiarity with content on viewers’ perceived chart credibility,



I will conduct a crowd-sourced study (e.g., MTurk). The study will
be a within-subjects study where participants will see all of the test
conditions. I will use mixed methods to collect both quantitative and
qualitative data. I will recruit two groups, subject domain experts and
non-experts, based on their expertise level with the content. I will
use a screener to determine their expertise level. Participants will
be asked to read charts and be asked to self-report their perceived
chart credibility using credibility metrics [7, 14] (1 - very low, 7
- very high). Then I will collect why they reported those scales
to understand how graphical dimensions or their expertise level
impacted their subjective reportings.

4.1 Hypotheses
These are the set of hypotheses I’d like to test in my study.

• H1: Viewers will report the perceived chart credibility to be
higher with richer annotations.

• H2: Viewers will report the perceived chart credibility to be
lower for infographics than charts with annotations and tradi-
tional charts.

• H3: Viewers will report the infographics to be more engaging.

4.2 Study conditions
I plan to test these conditions on bar charts and line charts as they
are commonly used in various scenarios. I will focus on two factors,
1) graphical dimensions and 2) the viewer’s familiarity with the
content. For graphical dimensions, I will test 1) traditional charts, 2)
text annotations, and 3) infographics. For text annotation, I will use
different semantic levels of text annotations [12]. These conditions
were selected based on realistic scenarios, where these conditions
are employed and considered when designing charts for data-driven
journalism and storytelling tools. Also, for viewers’ familiarity with
the content, I will test with subject domain experts and non-experts.

5 PROGRESS SO FAR & NEXT STEPS

First, I identified graphical dimensions and user characteristics worth
testing.

Second, I defined perceived credibility and decided on potential
tasks to measure viewers’ perceived char credibility for my study. I
also decided on potential data sets to use in my study.

Lastly, for the next step, I am refining the study design and plan to
create or select visualizations to use in the crowdsourced studies. For
basic charts and text annotation conditions, I will create them with
d3.js or Vega lite. For infographics, I will use the already created
versions of visualization.

6 CHALLENGES

The following steps and challenges need to be addressed for this
work to be successful. So, I look forward to getting feedback and
input on the potential direction of the study and the potential experi-
ment design would be useful.

First, Identify optimal data and tasks to use for the study. I am
planning to use domains that are frequently used in data journalism,
such as sports and politics.

Second, identify tasks and how to evaluate perceived credibility
for crowdsourced study.

7 EXPECTED CONTRIBUTIONS

My work will produce the following contributions to the research
community:

• Study of effects of graphical dimensions and subject expertise
viewers level on viewer’s perceived chart credibility.

• Measurements of different graphical dimensions and user char-
acteristics on viewer’s perceived credibility on charts.

• Chart design guidelines with experimental evidence that visual
designers can refer to when making design decisions.

REFERENCES

[1] A. Appelman and S. S. Sundar. Measuring message credibility: Con-
struction and validation of an exclusive scale. Journalism & Mass
Communication Quarterly, 93(1):59–79, 2016.

[2] S. Bateman, R. L. Mandryk, C. Gutwin, A. Genest, D. McDine, and
C. Brooks. Useful junk? the effects of visual embellishment on com-
prehension and memorability of charts. In Proceedings of the SIGCHI
conference on human factors in computing systems, pp. 2573–2582,
2010.

[3] A. Castles, K. Rastle, and K. Nation. Ending the reading wars: Reading
acquisition from novice to expert. Psychological Science in the Public
Interest, 19(1):5–51, 2018.

[4] H. M. Collins and R. Evans. The third wave of science studies: Studies
of expertise and experience. Social studies of science, 32(2):235–296,
2002.

[5] N. R. Council et al. How people learn: Brain, mind, experience, and
school: Expanded edition. National Academies Press, 2000.

[6] G. Eysenbach. Credibility of health information and digital media:
New perspectives and implications for youth. MacArthur Foundation
Digital Media and Learning Initiative, 2008.

[7] C. Gaziano and K. McGrath. Measuring the concept of credibility.
Journalism quarterly, 63(3):451–462, 1986.

[8] M. Knight. Data journalism in the uk: A preliminary analysis of form
and content. Journal of media practice, 16(1):55–72, 2015.

[9] H.-K. Kong, Z. Liu, and K. Karahalios. Frames and slants in titles of
visualizations on controversial topics. In Proceedings of the 2018 CHI
conference on human factors in computing systems, pp. 1–12, 2018.

[10] H.-K. Kong, Z. Liu, and K. Karahalios. Trust and recall of information
across varying degrees of title-visualization misalignment. In Pro-
ceedings of the 2019 CHI conference on human factors in computing
systems, pp. 1–13, 2019.

[11] W. Loosen, J. Reimer, and F. De Silva-Schmidt. Data-driven reporting:
An on-going (r) evolution? an analysis of projects nominated for the
data journalism awards 2013–2016. Journalism, 21(9):1246–1263,
2020.

[12] A. Lundgard and A. Satyanarayan. Accessible visualization via natural
language descriptions: A four-level model of semantic content. IEEE
transactions on visualization and computer graphics, 28(1):1073–1083,
2021.

[13] M. J. Metzger and A. J. Flanagin. Credibility and trust of information
in online environments: The use of cognitive heuristics. Journal of
pragmatics, 59:210–220, 2013.

[14] P. Meyer. Defining and measuring credibility of newspapers: Develop-
ing an index. Journalism quarterly, 65(3):567–574, 1988.

[15] C. Patel. An Analysis of Jean Lave and Etienne Wenger’s: Situated
Learning: Legitimate Peripheral Participation. Macat Library, 2018.

[16] E. M. Peck, S. E. Ayuso, and O. El-Etr. Data is personal: Attitudes and
perceptions of data visualization in rural pennsylvania. In Proceedings
of the 2019 CHI Conference on Human Factors in Computing Systems,
pp. 1–12, 2019.

[17] H. Song, Y. Fu, B. Saket, and J. Stasko. Understanding the effects of
visualizing missing values on visual data exploration. In 2021 IEEE
Visualization Conference (VIS), pp. 161–165. IEEE, 2021.

[18] H. Song and D. A. Szafir. Where’s my data? evaluating visualizations
with missing data. IEEE Transactions on Visualization and Computer
Graphics, 25(1):914–924, 2018.

[19] C. Stokes, V. Setlur, B. Cogley, A. Satyanarayan, and M. A. Hearst.
Striking a balance: Reader takeaways and preferences when integrating
text and charts. IEEE Transactions on Visualization and Computer
Graphics, 29(1):1233–1243, 2022.

[20] B. W. Wojdynski. Interactive data graphics and information processing.
Journal of Media Psychology, 2015.

[21] M. L. Young, A. Hermida, and J. Fulda. What makes for great data
journalism? a content analysis of data journalism awards finalists
2012–2015. Journalism practice, 12(1):115–135, 2018.


	Introduction
	Background and Related work
	Proposed Research & Research Aims
	Planned Methodology
	Hypotheses
	Study conditions

	Progress so far & Next steps
	Challenges
	Expected Contributions

