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ABSTRACT

With the recent growth of information technology, various literacy such as digital literacy, data literacy, Al literacy is
being studied. In this paper, we focus on data visualization literacy as visualization is an essential part of big data
analysis and is used in several mobile apps. Visualization Literacy Assessment Test(VLAT) was developed in 2016 and
we introduce how the test was developed and modified to a Korean version, K-VLAT. K-VLAT is consisted of 12
visualizations and 53 questions through a website. Additionally, to understand the research trend in visualization literacy
we analyzed 81 papers that had cited the VLAT publication. We categorized the research into 4 categories with 11
sub-categories. The area of studies visualization literacy related to was understanding the relation with cognition,
expanding the literacy measures, relation with education, utilization for developing user-centric dashboards or using the
test to show effectiveness of visualizations. At last, we discuss about different ways to utilize K-VLAT for future research.
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Table. 1 VLAT visualization configuration
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Table. 2 Performed cognitive tasks of each visualization

Visualization Retrieve Find Determine Cbargcter}ze Find. Find Conl“:elﬁl (tiion’ Mak§
Values Extremum Range Distribution | Anomalies | Clusters Trens Comparison
Line Chart v v 4 v v
Bar Chart v 4 4 v
Stacked Bar Chart 4 4 4 v
100% Stacked Bar Chart 4 4 v
Pie Chart 4 4 v
Histogram 4 4 4 v
Scatter Plot 4 4 v 4 4 v v v
Area Chart v 4 4 v v
Stacked Area Chart v v 4 v v
Bubble Chart 4 4 4 v v v v v
Choropleth Map v v v
Tree Map 4 4 v
VLAT
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Fig. 2 Example of a test page on the K-VLAT
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Table. 3 Areas of research on data visualization literacy

- Interpretation on visualizations with biased news titles

Topics Sub-areas Summary References
- Correlation studies on individual difference and visualization literacy
- Error analysis on visualization comprehension and research on intuitiveness
and emotional effectiveness
Cognitive - [Ethnography] Comparison on visualization literacy and understanding by
Research regions (Canada, Pennsylvania, Bangladesh) [15-35]
21 - [Psychology] Research on visualization and decision making, cognitive biases,
impact on communication
- [Communication] Utilization of visualization for communication and effective
Concept on visualizations for intellectual disorder population
Visualization - [Information Design] Graphical encodings for visual analysis and effective
Literacy measures for novice users
(46) - [Healthcare] Research on developing effective visualizations for healthcare
data and understand the underlying process while understanding the visual
Extension or aspects
Development |- [Traffic] Understand on traffic visualizations and analyze the relation between| [36-60]
(25) safety and understanding infographics
- [Game] Develop on games to enhance visualization literacy
- [Robotics/AlI] Utlize robotics to enhance data usage and visual analysis
abilities and use Al to measure the cognitive load
- [Others] Research on deriving optimized visualizations in different domains
- Development on interactive tools to enhance understanding of children’s
Elementary School| visualization literacy and test effectiveness [61-64]
4) - Understand if visualization literacy can be educated in early stage students
- Development on frameworks to educate and evaluate visualization literacy
. - Effectivenss of different tools for education such as visualization on open data
Middle School . .
3) or augmented reality with 3D maps [65-67]
Visualization - Case studies on data visualization and storytelling workshop
Literacy Related High School |- Exploratory stories on learning abstract datasets, visualizations, and dashboards [68,69]
to Education 2) - Understand of visualizations can have impact on behavioral changes ’
(15) - Utilize visualization for undergraduate statistics education
University - Visual literacy intervention for improving critical thinking for global issues [70-72]
3) - Utilize visualization solve domain problems with numerical values such as in
construction
General Public |~ Research on .how .t(? support non-experts for understanding different
3) representations in decision support systems [73-75]
- Assessment and development to test and educate visualization literacy
- Develop personlized dashboards based on individual aspects, requirements, and
Development specific goals for different domains [76-81]
(6) - Utlize meta-modeling to capture high-level requirements of visual dashboards’
R components
Personalized T T
Dashboards - [Healthcare] Development on visualizations to enhance personal visualization
©) . literacy for understanding personal health data
Domain . . . . .
. - [Healthcare] A meta-model integration for supporting knowledge discovery in
Applications . [82-84]
3) healthcare domains
- [Education] Derive design guidelines for visualization dashboards through
exploring education and workforce development ecosystems
Evaluation - Studies on several types of visualizations and guidelines for effective [85-90]
. (6) visualizations
Effectiveness - - -
of Visualizations|  Assistance on  |” Story curves to underst?nd non-linear narratives on movie contents .
. -Research on how visual aspects affect presentations (attract attention,
©) Storytelling . . [91-93]
3) understanding, learning outcomes)
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