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Background: Data Literacy
Data literacy is defined by Mandinach and Gummer as "the ability to understand and use data effectively to
inform decisions."   1 This ability is increasingly important to have for everyone in an informed society, and
building data literacy skills is more pressing as data-driven research and policy become more visible to the
people they impact. Many of us have seen the importance of data literacy first-hand since early spring 2021; 
without the ability to interpret and evaluate data, it's difficult to sift through and evaluate the deluge of information (and misinformation)
about COVID-19, weather hazards, and other topics in order to make informed decisions and keep ourselves and loved ones safe.

Data literacy is also swiftly becoming a priority for institutions of higher education; in Fall 2021, the University of North Carolina at Greensboro
(UNCG) added "Data Analysis and Interpretation in the Natural Sciences" as one of eleven competencies for the University's new general
education curriculum.  2 The key learning outcomes for this competency are directly aligned with Mandinach and Gummer's definition of data
literacy, and others:

 "Apply quantitative analysis to understand the natural world. 
 Analyze and interpret quantitative data to evaluate and test hypotheses about the natural world.
 Construct and interpret data tables, charts, graphs, or other representations of scientific data."

iNaturalist
Crowd-sourced data-collection tools like iNaturalist, mPING, and
others are great tools to introduce students to data in a way that is
connected to the real world around them and utilizes technology
they're familiar with. These tools are used by people around the
world to contribute to science, especially biodiversity and weather
studies and environmental conservation.

iNaturalist is a crowdsourced species identification system and an
organism occurrence recording tool. You can use it to record your
own observations, get help with identifications, collaborate with
others to collect this kind of information for a common purpose,
or access the observational data collected by iNaturalist users.

Publicly available and free
Worldwide community of users
Variety of data types and conditions
Filter and view or download data
Research-grade data

iNaturalist in Instruction

Activities

Producing Data
Activity: Photograph
organisms, collect data
about place and time, and
submit observations to an
iNaturalist project.

Downloading data
Activity: Filter
observations in an
iNaturalist project to find
a specific species, then
download the data and
import it into a specific
analysis tool, such as R or
SPSS.

Using Data
Activity: Download
observations from an
iNaturalist project, use
them to create a
visualization (map, graph,
chart, etc.) and generate
statistics, then cite the
dataset(s) used.

Selected Data Literacy Competencies

Core Competencies and Contents for Data Literacy Instruction
Prado and Marzal 3

Is aware of how data are generated and by whom
Is aware of the possible applications of data and the implications of their use
Detects when a given problem or need cannot be solved with the existing data 
Is aware of the various forms in which data can be presented and their respective conventions 
Is aware of associated descriptive or other data
Uses the necessary tools to prepare and analyze data
Synthesizes and represents the results of data analysis in ways suited to the nature of the data,
their purpose and the audience targeted in the inquiry.
Acknowledges the source when data is obtained or formulated by others, 
Makes sure that results are interpreted transparently and honestly. 

Core Competencies for Data Information Literacy
Carlson, Fosmire, Miller, and Nelson 4

Understands the life cycle of data
Records the relationship of subsets or processed data to the original data sets 
Creates standard operating procedures for data management and documentation
Proficient in migrating data from one format to another 
Recognizes that data may have value beyond the original purpose
Recognizes relevant data standards of a field
Becomes familiar with the basic analysis tools of the discipline
Uses appropriate workflow management tools to automate repetitive analysis of data
Proficiently uses basic visualization tools of the discipline
Understands the advantages of different types of visualization for different purposes
Understands intellectual property, privacy, and confidentiality issues 
Appropriately acknowledges data from external sources
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