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Changing landscape for the next
generation workforce

Increased technology, mobility, connectivity, diversity,
resource needs, and explosion of data
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21st Century Skills

Metro 4Cs Rubric Performance Areas

= [nfarmat
« Interpretation & Analysis
* Heasoning
« Canstructing Arguments
* Prablem Salving
* Systermns Thinking

* Leadership & Initiative
» Cooperation

¢ Flaxibility

» Responsibility & Productivity

« Collaborate Using Digital Media
* Hesponsivenaess & Constructive
Feedback

Communication

® Effective Listening

# Dalivering Oral Fresentations

* Communicate Using Digital Media
* Engaging in Conversations
Writing to: & Dis.cus_si-l-:un_s o

e s Communicating in Diverse

« Support an Argument Wilh Claims.  Environments
+ Engage and Enfertain

¢ |[dea Generation
s |[dea Design & Refinement

s Dpenness & Courage to Explore
& Work Creativaly with Othars

® Creative Production & Innoyvation

P oo
ogde 08
N2

¢
5:0"., 'S
edhege”

Biodiversity Literacy in Undergraduate Education




National Academies of Sciences, Engineering, and Medicine
2018. Data Science for Undergraduates: Opportunities and
Options. Washington, DC: The National Academies Press.

“...data science spans a broader array

The National Academics of
SCIENCES * ENGINEERING + MEDICINE

of activities that involve applying
DATA SCIENCE principles for data collection, storage,

FOR UNDERGRADUATES

integration, analysis, inference,
communication, and ethics.

In future decades, all undergraduates
will benefit from a fundamental
awareness of and competence in data
science.”
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Barone L, Williams J, Micklos D. Unmet needs for
analyzing biological big data: A survey of 704 NSF principal
investigators. PLOS Computational Biology 2017, 13(10)

Unmet needs for analyzing biological big data: A survey of

2016 survey of 704 National

Lind BE Wi o] Klos
Published: October 19, 2017 o https://doi.org/10.1371/journal.pcbi.1005755 » >> See the preprint
[ [
Science Foundation (NSF e e e
¥
| Correction
Abstract

Biological Sciences

4 Correction

View correction

o [ ] (] Author summary 13 Nov 2017: The PLOS Computational n
R for analyzing biological big data: A survey of 70 principal investigators. PLOS
" ec o‘ a e p‘ ’n Clpa Introduction Computational Biology 13(11): €1005858. https://doi.org/10.1371/journal.pebi 1
Results

investigators; e
90% are or will be analyzing
big data sets -

“...the most pressing unmet needs are training in data integration, data
management, and scaling analyses for HPC—acknowledging that data science
skills will be required to build a deeper understanding of life.”
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NSF 2026 Idea Machine

“...In biology, at least the last 10 years have been a transition
into a “Big Data” science. While the technological obstacles of
this transition were significant, the highest barrier continues to
be building computational and data skills within the science

workforce”

Reinventing Scientific Talent

https://nsf2026imgallery.skild.com/entries/reinventing-scientific-talent
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Biodiversity Collections Network. 2019. Report: Extending
U.S. Biodiversity Collections to Promote Research and
Education. American Institute of Biological Sciences,
Washington, DC

P S - ;
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&
EXTENDING
U.S. BIODIVERSITY COLLECTIONS
TO PROMOTE RESEARCH AND EDUCATION
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Extending U.S. Biodiversity Collections

to Promote Research and Education
3 of 8 Next Steps relate to education

* Develop data access tools designed to maximize the
educational potential of collections and collections-
based data.

« Champion broad scale adoption of core biodiversity
data literacy skills and competencies in K-12 and
undergraduate curricula.

« Support enhanced training of emerging and
established professionals for interdisciplinary work in
biodiversity, data science, and informatics.
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B|od|ver3|ty Literacy in Undergraduate Education

@BiodiversityEd
Biodiversityliteracy.org
BLUE-L@LISTS.UFL.EDU

http://tinyurl.com/bluecontact




BLUE Data Network Vision

 [ncorporate biodiversity science and data
skills across the core undergraduate
curriculum to improve undergraduate
biology training and meet increasing
workforce demands.
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Defining Biodiversity Literacy and
Core Competencies

\ Microbiomes to Ecosystems:
N Q\? Evolution and Biodiversity Across Scale, Space
% and Time

Building a global infrastructure
B I O for biodiversity data. Together,

[ Y
" a D | V E RS I TY N ADVANCING THE INTRODUCTORY BIOLOGY EXPERIENCE
u ome

Why Intro Bic?

Conference
Registration

Advancing the Introductory Biology Experience

A conference to develop a unified vision for undergraduate introductory biology

. by the i A iation of Biology
Cross-Cutting

Al t 7-9, 2019
Themes Hous

_—

Howard Hughes Medical Institute, Chevy Chase, Maryland
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Biodiversity Data Literacy

Scientific
Literacy
Biodiversity Data
Literacy Literacy




Define Literacy:
Having knowledge and skills

 Science literacy
— Science is a way of knowing

— knowledge and understanding of scientific
concepts and processes

» Data literacy

— reasoning with data for information and
knowledge

» Biodiversity literacy

— content and skills required to address questions
relating to organismal biology




Biodiversity Data Literacy

I n fO r m e d ¢ Understand biodiversity relevant science

¢ Communicate clearly about biodiversity science

C i t i ze n ¢ Make informed decisions about biodiversity issues

2 1 St C e n t u ry ¢ Discover sources of biodiversity data
¢ Evaluate the relative utility of specific biodiversity data resources

e Apply biodiversity data to discipline specific questions

B A d A s t * Employ core data skills relevant to biodiversity data
I O I Ve rS I y * Collect, discover, manage, evaluate, and critically apply biodiversity data to
complex evolutionary, ecological, geological, and conservation based questions.

R h * Integrate the process of science, core data skills, and biodiversity content when
e S e a rC e r designing and executing biodiversity research
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Biodiversitv Data Literacv

I n fO r m e d ¢ Understand biodiversity relevant science

¢ Communicate clearly about biodiversity science

C i t i ze n ¢ Make informed decisions about biodiversity issues

2 1 St C e n t u ry ¢ Discover sources of biodiversity data
¢ Evaluate the relative utility of specific biodiversity data resources

e Apply biodiversity data to discipline specific questions

B A d A s t * Employ core data skills relevant to biodiversity data
I O I Ve rS I y * Collect, discover, manage, evaluate, and critically apply biodiversity data to
complex evolutionary, ecological, geological, and conservation based questions.

R h * Integrate the process of science, core data skills, and biodiversity content when
e S e a rC e r designing and executing biodiversity research
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Core Biodiversity Data Literacy

The fundamental understanding of the
process of science, core data skills, and
biodiversity content needed to apply large
aggregated biodiversity data sets to
discipline specific questions.

See page 2 for comments
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What is “unique” about
biodiversity data and science?

“Biodiversity data are complex and cross-disciplinary in thinking and
application. Working with biodiversity data involves integrating
different data structure (e.g., integer, file, graph, tree, etc.) and
type (e.g., nominal, interval, ratio, qualitative, etc.). The data have
variable accuracy and precision, involve knowledge of multiple
discipline-specific collection methods, bridge spatial scales, and span
geological time. Biodiversity scientists must be able to apply data
skills appropriately and diversely; recognize constraints and
opportunities relative to data resources, tools and systems; and use
higher order thinking and a growth mindset related to new data
types, resources, applications and methodologies for analysis to
produce novel solutions, meaningful content, and innovative

science.”

See page 7 for comments
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What core skills are the basis of
biodiversity data literacy?

* What do all biology students need to be
able to do relative to biodiversity data?

* What skills would we like to introduce or
reinforce early in a students
undergraduate experience?

* What skills and knowledge do biologist
outside the field of biodiversity science

need to be able to evaluate the utility of
biodiversity data?
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In your opinion, how important is it for
undergraduates majoring in life sciences or
closely related disciplines to be able to...

« Explain the role of data mining in hypothesis-driven processes within the life sciences?
« Identify appropriate sources for specific types of biodiversity data?

« Find and access various types of biodiversity data (data discovery)?

» Evaluate the utility of data to answer a scientific question?

« Evaluate the resolution and accuracy of data relative to collection methods?

« “Clean a dataset”, i.e. remove data that is incorrect, incomplete, improperly formatted,
or duplicated?

» Aggregate data from multiple sources?

« Evaluate the relative utility of data from multiple sources?

» Perform statistical tests commonly used with large datasets?

» Visualize biodiversity data using a variety of graphic formats (e.g., line graph, bar graph,
distribution map, infographic)?

*  Apply biodiversity data to a research question?

» ldentify and use data standards when collecting data?

 Format data for long term use?

* Contribute data to open-data aggregators?

See page 5 for comments
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