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ABSTRACT  
Broadly, the information science field has grown to encompass a more extensive set of data science competencies as 

the role of data, data literacy, and data visualization has grown. Schwabish explains, "now more than ever, content 

must be visual if it is to travel far" (2021). Through coding selected years across 20 years of JASIST journal, from 

the years 2001, 2006, 2011, 2016, and 2021; we were able to not only inventory the proportion of images that are 

data visualizations but also to identify trends and changes over time in the data visualizations contained in JASIST 

publications. Findings suggested that overall, the importance and complexity of data visualizations in publications 

increased over the date range studied. Additionally, as data visualizations were used more often, they were observed 

to become more complex. Still, once distilled into their simplest forms, a limited variety of data visualizations was 

used across the dataset. Therefore, there is a clear need for increased data literacy targeted toward complex data 

visualizations. Furthermore, opportunities exist to improve the types of data visualizations used in academic writing.  
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INTRODUCTION  
Data visualization, which transforms abstract data into physical visions (for example, length, position, shape, color, 

and so on), is a powerful means to present compelling stories of data to humans. The uses of data visualizations 

vary. One idea states, "the fundamental goal of visualizations is to generate a particular insight or to execute a 

specific task by emphasizing distinct features of the underlying dataset” (Lurie and Mason 2007; Anderson et al. 

2011). These insights provided by data visualizations can lead to researchers being able to generate or investigate 

hypotheses. Additionally, Brehmer and Munzner explain, data visualizations can act as a, "presentation of 

information to a particular audience by telling a persuasive and data-supported story for decision-making purposes” 

(Brehmer and Munzner, 2013). Numerous studies underline the emerging need for data competencies, data services, 

and visualization within the information science field. Since 2015, the amount of research publications on data 

science topics within information science journals has been steadily increasing (Virkus & Garoufallou, 2019). 

Broadly, the information science field has grown to encompass a more extensive set of data science competencies as 

the role of data, data literacy, and data visualization has grown. Schwabish explains, "now more than ever, content 

must be visual if it is to travel far" (2021). Readers are overwhelmed with information in the forms of data, news, 

and text. Visuals make it easier for readers to recognize and recall information. Yet, many researchers were never 

taught how to present their work visually (Schwabish, 2021).  

The Journal of the Association for Information Science and Technology  
The Journal of the Association for Information Science and Technology (JASIST) was established in 1950 as an 

American Documentation Quarterly. The new journal was a publication of the American Documentation Institute 

(ADI), which had formed in 1937 around a group of researchers and practitioners interested in the emerging 

technology of microfilm as a medium for the preservation and dissemination of documents and knowledge (Tate, 

1950). With an impact factor of 2.678, JASIST has played a "vital role" in the dissemination of scholarly articles in 

libraries and information science since 1950” (Mukherjee, 2006). JASIST has committed to providing, “intellectual 

leadership by publishing original research that focuses on the production, discovery, recording, storage, 

representation, retrieval, presentation, manipulation, dissemination, use, and evaluation of information and on the 

tools and techniques associated with these processes” (About the Journal, 2022). This commitment makes the 

publication a representative selection for evaluating data visualization trends in the information science community.  

RESEARCH QUESTION AND SIGNIFICANCE  
Question 1: In selected years of JASIST articles between 2001- 2021, what proportion of images are data 

visualizations?  

Three categories of images were established: Data visualizations, Information visualizations, and Visual 

information. Additionally, uncodeable (those which did not fit into the established definitions) data visualizations 

were coded as such. The "Defining Visualization Types'' section below presents the definitions of each of these 

categories.  

Question 2: What are the trends and changes in the data visualizations in the articles? 
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Our research takes an inductive approach- measuring the use of data visualizations in JASIST, a top information 

science journal. Using a comparative study of the articles published between 2001 and 2021, we were able to make a 

series of conclusions about the use of data visualizations in JASIST, which could be interpreted as representative of 

data visualization within the broader information science discipline. This research is essential in that it adds to the 

literature in that it considers, analyzes, and evaluates how or the frequency with which data visualizations are used 

in academic journals. Additionally, this contribution to the literature is the first known study of the use of data 

visualizations in JASIST spanning the years 2001- 2021.  

LIMITATIONS  
Limitations existed, whereas the corpus contained only selected years across 20 years of articles from 2001, 2006, 

2011, 2016, and 2021. Each author's determination of "table" or "figure" designations for submissions to JASIST is 

made independently. As JASIST does not provide a formal naming structure, tables and figures are more likely 

misnamed or interchangeably named by authors. These inconsistencies presented a coding challenge as the visual 

interpretation occasionally does not match the title images used to discern "tables" from "figures." Researcher bias 

was addressed by implementing an inter-coder reliability process and using an outside source for the visual 

dictionary/code book of identifiable data visualizations.  

DEFINING VISUALIZATION TYPES 

Data visualization 
Oxford's Lexicon dictionary defines data visualization as, "the representation of information in the form of a chart, 

diagram, picture, etc." and secondarily, "a chart, diagram, picture, etc. that is created as a visual representation of 

information" (Data Visualization English Definition and Meaning | Lexico.Com, n.d.). In this study, the term is best 

understood to describe a graph, table, or chart created to explain a scientific phenomenon and which employs data 

collected during the research process described in the publication. 

Information visualization  
The term "information visualization" does not have a specific definition and instead includes other suggested search 

terms such as "visualization, "informatization,' 'information,' 'pre-visualization' and, 'data visualization' (Information 

Visualization English Definition and Meaning | Lexico.Com, n.d.). Spence offers an explanation of what 

information visualization is not—scientific visualization. Scientific visualizations, "relate to and represent visually, 

something 'physical'. Thus the flow of water in a pipe, the nature of the weather in a mountainous area and the 

stresses in a girder are usually—and usefully—displayed directly superimposed on or at least close to, a realistic 

representation of the physical thing. By contrast, information visualization deals with abstract quantities such as 

baseball scores, connections between known criminals, fluctuating exchange rates, and electrical voltages and is 

used as a tool to enhance a human being's acquisition of insight into abstract ideas" (Spence, 2006). In this study, 

information visualization describes a figure that displays information visualized to explain a process. An example is 

a flow chart demonstrating a theoretical or physical function. 

Visual information 
The term "visual information" includes other suggested search terms such as "information," 'informational' 

"informatization,' 'non- information," and lastly, 'informatisation' (Visual Information English Definition and 

Meaning | Lexico.com, n.d.). Together with text and audio information, visual information is considered a form of 

unstructured data (Sudhir, 2016). Rizkallah (2017) explains that unstructured data includes documents, messages, 

social media posts, pictures, videos, and audio. In this study, the term is best understood to describe an observation 

documented as a visual example. This image has not been altered to include data collected through the research 

related to the published article. 

METHODS 
Data collection was conducted by identifying member-accessible JASIST journal publications via the JASIST 

journal repository. Using a structured approach, the JASIST database was searched for 2001 to 2021. Journals 

published every five years between this date range were selected. JASIST publications from 2001, 2006, 2011,  

2016, and 2021 were selected. A total of 925 articles were included in our initial corpus. There were no exclusion 

criteria applied. Therefore non-article journal submissions were also analyzed, including book reviews, letters from 

the editor, and erratum, which contained no data or visualizations. This inclusive analysis resulted in fewer selection 

biases and a complete understanding of the data and research question. A review of the results of each article led to 

the creation of a codebook. We began by using the Visualization Literacy Assessment Test (VLAT) as a validated 

data visualization tool upon which to base the data visualization codebook developed. While the VLAT was 

sufficient in the early stages of data analysis, an alternative data visualization reference tool was added as the 

complexity of the data visualizations observed surpassed the 12 data visualization types included in the VLAT test. 

Ultimately, the Financial Times' Visual Vocabulary was utilized to code the data visualizations in the analyzed 

articles. The Visual Vocabulary is a tool developed in 2001 to act as a starting point for visualizing data imperative 
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to the story being told by the research (Smith et al., 2021). The story aspect of each data visualization was necessary 

as the coding process sometimes required determining the author's intent to distinguish one data visualization type 

from another.  

We established and confirmed the coding rules during a series of meetings over a one year period. Coding practices 

were primarily determined based on coding conventions proven successful in previous studies. After establishing 

coding rules, a codebook was developed, and The authors decided to code all articles from 2001, 2006, 2011, 2016, 

and 2021. All figures and tables were counted and coded for composition. Tables were calculated and categorized as 

"data" or "text." Figures were estimated and coded as being composed of data visualization(s), visual information, or 

information visualization(s) or determined to be "uncodeable." We then identified data visualizations using the 

Visual Vocabulary. Coding procedures were modeled after the social media analysis of Lovejoy and Saxton ( 2012). 

Both authors began coding the articles in the first and last publication years (2001 and 2021). As noted by Lovejoy 

and Saxton (2012), "discrepancies between codings were discussed and coding rules refined until 100% agreement 

was reached." Using the increasingly refined rules, the last three publication years were coded (2006, 2011, 2016). 

Discrepancies were again discussed and agreed upon before moving forward. Finally, a neutral third reviewer was 

asked to code a subset of the articles. An 83.6% inter-coder agreement and a Holsti's Method score of .836 were 

reached, indicating a high level of intercoder reliability.  

EMPIRICAL DATA 
For all years analyzed (See Table 1), combined there were a total of 4779 figures identified, with 961 (20%) being 

information visualizations, 653 (14%) were visual information, 3047 (645) were data visualizations, and only 166 

(3%) were uncodeable. One notable trend was that the percentage of data visualization figures started lower in 2001 

at only 49%, increasing to 73% by 2011 and fluctuating to 65% in 2016 but back up to 68% in 2021.  

  

Table 1. Classifications of Figures Coded 

We identified forty-seven unique data visualizations from the codebook as being used in the papers analyzed (See 

Table 2). Only ten data visualization types were used in each of the five years of documents included in this 

analysis. They were: bar, bubble, connected scatterplot, histogram, line, network, pie, scatterplot, stacked bar, and 

Venn. Six data visualizations were used throughout four publication years, 12 were used throughout three 

publication years, six were used throughout two publication years, and 13 were used throughout only one year.  

 

Table 2. Unique Data Visualizations Recorded 
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Only 21 of the 47 identified data visualizations were used frequently enough to constitute at least 1% or more of the 

4779 visualizations used. The least used 25 visualizations were used a combined 131 times. The visualizations used 

frequently enough to constitute at least 1% of all visualizations are presented in Table 3. 

 

Table 3. The Most Frequently Used Visualizations 

CONCLUSIONS  
In 2001 there were only 16 unique data visualization types used. This number increased as years passed, with a peak 

of 37 unique data visualization types used in 2016 and settling at 29 unique data visualization types used in 2021. 

These finds suggest that, overall, data visualizations' importance and complexity were increasing in publications. 

Additionally, data visualization literacy for the authors and the readers (in this case, both reviewers and readers) 

increased. These findings align with the idea that "visualization literacy,' is an emerging literacy and is gaining 

importance within the library and information science field (Wright et al., 2012; Carlson et al., 2015; Federer, 2018)  

As authors used data visualizations more often, they became more complex. Although it became apparent that 

researchers began to utilize standardized templates provided by popular software such as Microsoft Excel to 

generate data visualizations, advances in technology have allowed for the automated generation of data 

visualizations that far surpass what was capable in 2001. Previous research further suggests that charts are no longer 

simplistic, making it increasingly challenging for viewers to, "effectively perceive the displayed data" (Reitsma, 

2019). An increased understanding by viewers of deciphering data visualizations is imperative in advancing 

transparency in the sciences.  

Surprisingly, the authors employed a limited variety of data visualizations across the dataset. After distilling the data 

visualizations coded into their elemental compositions based on use, several patterns were easily identifiable. Line 

charts were used the most often, followed by scatterplots and connected scatterplots. Variety determinations were 

based on similarity. Connected scatterplots and line charts are functionally similar. Column and paired columns 

charts are similar and functionally the same as bar and paired bar charts. Histograms are similar in use to column 

and bar charts. With this in mind, this analysis shows that only four main visualizations were used most frequently: 

scatterplots, line charts, column charts, and networks.  

The findings suggest the need for a more directed approach to increasing the types of data visualizations used in 

academic writing. Utilization of a more diverse range of data visualizations will increase the reader's capacity to 

comprehend the presented data. For instance, while a column chart may technically show the varied ages of a 

population, data visualizations such as an isotype (pictogram) or grouped symbol chart better depict the story of the 

generations represented in the data. Future research will be directed towards extracting further insight regarding data 

visualizations seen in 2021 articles. Despite COVID- 19 related research, on average, authors utilized fewer data 

visualizations in papers in 2020 than in 2016. This phenomenon will need to be investigated with a more profound 

analysis. Subsequent research will also explore trends found among the uncodeable figures and propose suggestions 

for expanding the data visualizations used by researchers. 
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