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Open Science:

Definitions

A

UNESCO (2021)

“an inclusive construct that combines various
movements and practices aiming to make
multilingual scientific knowledge openly available,
accessible and reusable for everyone, to increase
scientific collaborations and sharing of information
for the benefits of science and society, and to open
the processes of scientific knowledge creation,
evaluation and communication to societal actors
beyond the traditional scientific community” (p.7).

White House OSTP (2023)

"The principle and practice of making research
products and processes available to all, while
respecting diverse cultures, maintaining security
and privacy, and fostering collaborations,
reproducibility, and equity”
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The Right to Education

(Blessinger, P. & Bliss, T. J., (2016). Chapter
1. Introduction to Open Education: Towards a

Human Rights Theory. In TJ Bliss and Blessingger,

P. eds. Open education: International perspectives
in higher education (p. 378))

Education is a fundamental human
rights.

The right to education includes:

 the right of access to education

 the right to quality education

 the right to respect within the learning
environment.

Open education is part of a wider effort
to democratize education.



Open Education: Definitions

“Open education maximizes access and participation by ensuring
Open Education education is inclusive, equitable, adaptable, and supportive of life-long
Global learning for all people across the globe. Open education encourages
(OEGlobal). collaboration and allows teachers and learners both inside and outside
of the classroom to use, create, and modify resources that enable every
learner to reach their full human potential.” (p.3)

Open education “aims to widen access and participation for everyone
by removing barriers and making learning accessible, abundant, and
customizable for all. It offers multiple ways of teaching and learning,
building, and sharing knowledge. It also provides a variety of access
routes to formal and non-formal education and connects.” (p.5).

dos Santos et

al. (2016).
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Open Education History

(Compiled based on various sources consulted: Blessinger & Bliss, 2016; Bliss & Smith, 2017; Stracke et al., 2022; World Economic

2000s
o Late 1960s o Open content for education, Creative Commons,

ea)|

MOOC, Open Textbooks

» 2002: MIT OpenCourseWare
» 2002: UNESCO Open Educational Resources (OER)

» 2002: Lawrence Lessig, Hal Abelson, & Eric Eldred establish Creative
Commons

» 2008: “MOOC” was coined by Dave Cormier. The MOOC movement

+ 2009: Open Textbooks: OpenStax, Open Textbook Network, Open
Textbook Library

Efforts Began to Remove Educational
Barriers

* 1969: The Open University of the United Kingdom

COVID; Education 4.0; D20; OpenAl
LLM

* 2020 onwards: COVID & Open Education
» 2020: Education 4.0 & Open Education

Internet enables dissemination of
educational content

* 1997: the MERLOT project to identify & provide
access to mostly free online curriculum materials » 2021: MIT press D20 (Direct to Open) project

» 1998: David Wiley coined the term “open content” » 2023: OpenAl released ChatGPT

O Late 1990s O 2020s
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Education 4.0 Core Components

(Miranda, et al., 2023)
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Competency-
Based Education:
Definitions

Gervais. (2016); Sturgis & Casey. (2018).

« An innovative educational paradigm that promotes equity and
empowers learners by enabling them to advance based on
what they know and can do with high flexibility and
individualized pathways to learning.

EDUCAUSE (2014).

« “CBE is built around clearly defined competencies and
measurable learning objectives that demonstrate mastery of
those competencies.”

Book. (2014).

« CBE is “often seen as having the potential to address
accessibility, affordability, transparency, and improved learning
outcomes, all relevant to graduates’ employability and
strengthening of the workforce” (pp. 2-3).

10




Seven
Components of
CBE

(Marion, S., Worthen, M., & Evans, C.
(2020). How systems of assessments
aligned with competency-based
education can support equity. Vienna, VA
and Dover, NH: Aurora Institute and
Center for Assessment.)

REMLA DSCPE

Students are empowered to make decisions about their learning
experiences

Assessment is a meaningful for students that yields actionable evidence

Students receive timely, differentiated support based on their learning
needs

Students progress based on evidence of mastery, not seat time

Students learn actively using different pathways and varied pacing

Strategies to ensure equity are embedded in education systems

Rigorous, common expectations for learning are explicit and measurable

11



Data Competency Frameworks

* MLA’s “Data Services Competency” (Federer et al.,
2020)

* PLA, ALA, EL, and RIPL’s “Data Competencies”
(Chen et al., 2018)

®* ARL'’s “Librarian’s Competencies Profile for
Research Data Management,” (Schmidt & Sheatrer,
2016)

* IFLA’s “Concept Data Science Framework for
Libraries” (IFLA, 2018)

* Liber: Ten Recommendations for libraries to get
started with research data management (LIBER
Working Group, 2012)

REMLA «-DSCPE
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MLA'’s Data Services Competency (2020)

Basic: Finds,
interprets, and
manages data
according to
ethical
principles.

Expert:
Critically
appraises data
and data
collection
methods.
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Basic: Collects
and uses
knowledge of
institutional and
research context
to initiate
institutionally
relevant data
services.

Expert: Evaluates
and expands
upon existing

data services by

developing
partnerships and
becoming
integrated into
the institutional
research
environment.

Supports research data best practices

Basic: Provides
guidance on
generalizable,
domain-
agnostic
research data
best practices.

Expert:
Identifies and
implements
domain-specific
research data
best practices.

across the data lifecycle

72]
o
o
£
o}
]
S
e
(&}
S
©
Q
0
]
| -
(-
o
)
(@)
o
)
=
o
C
4
N
@
(@8
o
<

(D)
(&)
c
Q
(@)
7))
C
<))
o
@)
©
C
©
-
o
2
-
©
(-
©
(7p]
O
e
+—
()

n
0]
(@)
=
(@)
@®©
S
o

Basic: Applies
an
understanding
of scientific
method and
ethical and
sound research
practices to
data-related
problems,
encouraging
open science
practices when
appropriate.

Expert: Applies
specialized
knowledge of
one or more
scientific
disciplines and
research
methods to
advanced,
domain-specific
data-related

problems )
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Basic: Develops
and delivers
instruction to
enhance data
literacy and

skills.

Expert:
Provides
customized
discipline- and
context-specific
training on
advanced data-
related topics,
including those
requiring
computational
approaches




Data Science (DS)
Graduate Education
Curriculum:

Competencies

(Zhang, et al. 2023. Data science

curriculum in the iField. JASIST, 74, 641-

662)

Professional

Personal

Practical

Data analysis
Data management
Data processing
Statistics
Visualization

Solve real-world problems
Practice literacy

Support decision making
Use tools

Academic literacy

Understand needs
Organizational skills
Responsibility
Entrepreneurship
Continue learning

14



Data Science (DS) Education Current Offering: Skills

~
—

S

Programming Languages

Python
R
SQL
NoSQL
SAS

REMLA *DSCPE

oﬁ

Big Data Management
Platforms

MapReduce
Spark
Hadoop

-

Operating System

Linux
Unix

(Zhang, et al. 2023. Data science curriculum in the iField. JASIST, 74, 641-662)

Domain Theory

Library & information
science theory

Computer science theory

Biological & medical
scientific theory

Business science theory
Mathematical theory

15



Data Science (DS) Undergraduate Education Courses

Introduction to
Data Science

Foundation

Introduces

Overview

REMLA :DSCPE

Managing &
Working w/
Data

Reuse

Math and
Statistics

Implementation

Probability &
Stat

DS

Fundamentals

and Ethics

Programming

Data mining,
data science &
analytics

Computation

Management

Calculus,
function, and
guantitative

analysis

Privacy,
context, and
society

Language

(Zhang, et al. 2023. Data science curriculum in the iField. JASIST, 74, 641-662)

Python




@ Interactive Solutions For é_E f
Undergraduate Medical Education =123

MJ\MEDlCAL LIBRARY
e ASSOCIATION NNLM Research Data Management: The Charts are Off: Approaches to Ethical Decision-

. L H 1
Making in Data Visualization
ABOUTMLA ~ JOINMLA ~ COMMUNITIES ~ PROFESSIONAL DEVELOPMENT ~  MEETINGS ~ TAKEACTION ~ PUBLICATIONS ~ FOR PATIENTS ~MEDLIB-ED  EFTS
Professional Development NNLM Research Data Management Webinar Series: What's in a Data Story? X X X 1
General Information H inli H
e D Data Services SDBCIBIIZatIOH Open Data Deidentification Tools X x 1
Continuing Education (CE) (+)
With the skill ired i ing a Level | DSS certificate, you'll be able t h data, provide guid d i ) it i itative' Ti i itati
AHIP Credentaling PN |\ [0 00 00 cousbot s g s IovlLHSS corshcats s e oI momag (v i, provid pudince o Putting the Quality in Qualitative: Tips for Evaluating Qualitative Research X X 15
Specializations © With the skills acquired in earning a Level Il DSS certificate (planned for the first quarter of 2024), you'll build upon
x your Level | skills and be able to appraise data and data collection practices, evaluate and expand data services, and . . ..
Mentoring develop domain-specific data expertise. R for Al of Us: Basic Codlng Traini ng* X X i
Research Training Institute
Fitig Siax enderip Research Data Management Librarian Academy (RDMLA) XX x x x 165
Grants and Scholarships Why Get d DSS?
Career Center As research becomes increasingly data-driven, libraries are expanding their data services. Health sciences librarians and . : . :
other health information professionals are ideally situated in the research and information-seeking process to provide RESEEJFEh Data Management lerarlan Ftcaderny [RDMLA} UI'IIt 1 J FDUHdHtIDnS Df RDM X X 15
For Educators, CE Planners data services support.
Research Data Management Librarian Academy (RDMLA) Unit 2, Navigating Research . 1

Culture

D S P r O feS S I O n a-I Ed u C at I O n Research Data Management Librarian Academy (RDMLA) Unit 4, Launching Data Services X 15
& Tr ai n i n g Research Data Management Librarian Academy (RDMLA) Unit 5, Project Management and ; 15

— Assessment
Research Data Management Librarian Academy (RDMLA) Unit 6, Data Analysis and \ 15
ExampleS in the U.S.: Visualization Tools '
* “Introduction to Research Data Services” program in Research Data Management Librarian Academy (RDMLA) Unit 8, Platform Tools X 15
2023 (Natlonal NEtWOfk Of lerary Of MGdlClne) Research Data Management Librarian Academy (RDMLA) Unit 9, Delivering Data . |15
- “Data Services Specialization” in 2021 (Medical Library Management Traning
ASSOCiation) Research Data Management Librarian Academy (RDMLA) Unit 11, Data Curation and . 5

| Archiving



Gaps

Formal data science

education

GAPs:

* Not Open Education

* Lack of curriculum on
data services-centered
practical
skills/competencies

REMLA DSCPE

.
D

++'DSCPE

Data Services Continuing
Professional Education

Trainings provided by
national

organizations/professional
associations

GAPs:
* Lack of global reach
* Lack of provision in specific

hands-on practical
experience/skills working on
data services projects with
data professionals

13



RDMLA/DSCPE Project Timeline
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2018

Summer - Fall

Needs Assessment
Survey & Environmental
Scan

2019

February 5t
Simmons CE Test launched

May 2
SOW with NTU Signed;
Chinese Translation Begins

Fall - Winter

Three new RDMLA Units
Produced and Launched

2020

2022

April 22nd

RDMLA 2022
Symposium

October - November
Data Services Continued

Professional Education
(DSCPE)

v W

January - August
Instructors Work with IDs
to Produce & Record
Original Eight Units
September - December
Usability Testing on First
Eight Units

October 7th

RDMLA Launched on
Canvas Network

November

RDMLA Librarian Hired

©]

August 16th

2023 NIH Data Management &
Sharing Policy Mini-Module
Launched

August - September

QA Tests of Chinese
Translation

2021

November 9th

RDMLA Chinese Translation
Launched on Canvas Network
December 9th

Exploring Ethical
Considerations of Health

Sciences Research Data Virtual
& Workshop

‘ January- May
RDMLA Unit

Update
April
iConference
Presentation
June-Spring
2025
Research
methods &
data licensing
mini-module
Stay tuned!

2024

March
iConference Workshop
September — December

DSCPE Fall 2023 Program

o | October 3™
§ ALISE Research Paper
Presentation
Late October
ASIS&T Exhibit & Product
Theatre Presentation
L 4
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Global Open Education Program



What 1Is RDMLA?

A free open
education
program
offering
individuals an
opportunity to
learn about
research data
management
practices

2]

All contents are
under CC-BY-
NC-SA
(Attribution-
NonCommercia
1-ShareAlike)
licensing

Currently
8,419 actively

learners

Chinese

05

REMLA :+DSCPE

..
Dat

LN

I"'

Developed in
partnership
with industry,
teams of
librarians and
LIS faculty
who have
expertise with
RDM

15 partners &
growing...

[e]

Financially
funded by
Elsevier

Offera Course | AboutUs | Take s Course | Login

»:::c CANVAS | verwo

RESEARCH DATA MANAGEMENT
LIBRARIAN ACADEMY [RDMLA]

Self-paced

COURSE DATE: DURATION: COMMITMENT.
Open Ongoing 152 st

REQUIREMENT: COURSE TYPE: CREDENTIAL:
Noe Sei-paced Centeae; Cont £d
Credits (CES

| 85 o Dawo\E [N M
BROWN  Universiy [UPUI

22



Co-Leaders, Instructors, and Project Staff

RDMLA
Leadership
L

Unit and Mini-
Module Instructors

-

Simmons CE
Coordinator

Former RDMLA

Staff

National Taiwan University
Library Translation Team

23
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RDMLA Units and Sections

v S
GETTING STARTED UNIT ONE UNIT TWO
Course Orientation Foundations of RDM Navigating Research Culture

_SaaTeT. '-

X

UNIT FIVE
Project Management and Assessment

UNIT SEVEN UNIT EIGHT
Coding Tools Platform Tools

\ () N| % | A &
UNIT NINE UNIT TEN UNIT ELEVEN
Delivering Data Management Training Data Copyright, Licensing, and Privacy Data Curation and Archiving
07 S AT Rl ™ -
B : g g E ' > I ,
— Vo
R s -' v
N \4\ «>\ 25 \@ . ’1
' i = /|
FINAL ASSESSMENT COMMUNITY LEARNING AND PRACTICE
for Continuing Education Credit Community Events
REMLA DSCPE

MINI-MODULES
RDM Trending Topics

The RDMLA currently offers eleven
units and two mini-modules, which
can be taken in sequence or out of
order;

An overview Final Assessment offers
CE credit from Simmons University
SLIS;

Materials from Community Events,
such as the RDMLA Symposium held
In 2022, are also available.

24



RDMLA Chinese Translation
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.
D

. Translation Partner: National Taiwan
University Library

o Traditional Chinese language
translation

- Includes English to Traditional
Chinese to Simplified Chinese
glossary

o Translation lead by Drs. Chen and
Tang, with assistance from Chiu-Hsun
Lin, Wen-Chi Huang, and Ching-Yi Lai

« Translation of Units 1to 11 available
on Canvas Network
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Translation Teams (Professional titles during the time of translation effort)

NTU Library Translation Team

Kuang-hua Chen, Ph.D. Muh-Chyun Tang, Ph.D.
University Librarian and Associate University
Professor Librarian and Professor

Chiu-Hsun Lin Wen-Chi Huang Ching-Yi Lai
Director of Research Research Support RDMLA Project
Support Division Division Manager

REMLA *DSCPE

.,
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RDMLA Translation Review Team

Rong Tang, Ph.D. Zhan Hu
RDMLA Co-Leader; Professor, Doctoral Student,
Simmons University Simmons University

—

Elaine Martin, D.A. Ashley Thomas Nicole Henry
RDMLA Co-Leader; RDMLA Librarian, Student,
Director, Countway Library of Simmons University
Countway Library of Medicine
Medicine

26
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Unit Content Segments Translated
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Data Services Continuing
Professional Education

;...]][r.o.‘ DS C P E

Using CBE approach with a Hands-on Capstone Component

..
Dat
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What is DSCPE?

Data Services Continuing Professional Education (DSCPE)

/\ 00
) g E DSCPE

—— o T ¥ i ==y

Welcome to the Data Services Continuing Professional Education!

E ig ht to te n P re pa ri ng Pi I ot co h (o] rt & Fa I I 2024 AI I t h ree The Data Services Continuing Professional Education (DSCPE) fills a much-needed gap in prof al d of practicing librarians. The objective of the

curriculum is to train and develop a community of data service librarians.

week online ea rly-to-mid Fa" 2023 COhort Wi" cohort This pilot cohort is funded through a gift from Elsevier.

In this Canvas course space, you will find all the information you need as you work through the educational content. If you have any questions as you navigate

intensive career cohort ran in begin members’

Dates: October 1 through November 30, 2022

learning librarians for Fall 2022 & September tuition covered oo

experience providing data 2023 2024 & by a generous

services at conclude in gift from Orientation T T———
their December Elsevier

institution

Plan to expand
the cohort by
including

Canadian Learning Units Copatine
representation

The Data Services Continuing Professional Education {DSCPE) is a

). Countway Library of Medicine at Harvard

Medical Scho

29
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.,
Dat



DSCPE Learning
Objectives

REMLA «DSCPE

To train and develop a community of data
services librarians

Have students gain familiarity

with the foundations and best Jse a CBE/CET
practices of providing data Coﬁgn? dce”vgry
services within a library

Gain practical skills of delivering those services
to enhance their existing work and future career
goals

30



2023 & 2022

Participating
Institutions

N
e HARVARD /4

Kennedy School

UNIVERSITY OF UM

South Carolina

NYU
=

AUBURN

UNIVERSITY

Berkeley

UNIVERSITY OF CALIFORNIA

y

UNIVERSITY OF

YL

Lamar Soutter Library

Education e Rescarch e Health Care
ass Chan

MEDICAL SCHOOL Empowering the future. Preserving the past.

LM SR SR6%
LARTS AND SCIENCES

The University of Alabama at Birmingham

UNIVERSITY OF
MICHIGAN

432\,

UNIVERSITY
OF MINNESOTA

25

PURDUE

UNIVERSITY.

e

I~

The University of Alabama at Birmingham

University Library

LS <= "Rio = =
 ARTS AND SCIENCES [mim] BR OW IN

UF Smathers Library
George A. Srmathers Libraries

TUNIVERSITY of FLORIDA

oA RV.A R I
 —— - AUBMAN COLLE
BEaEr iSO II LN [VEBS]TYDfM_ARYLAND ARCHITECTURE & URBAN PLANNING
A RYWA R I TS =AM Health Sciences and e 200 UNIVERSITY OF MICHIGAN

Human Services Library
IMDatawverse

DI N

Library
Oregon State University Permnyn
Libraries

Northeastern University

Q Sctanford

M E DI CIMNE | Lame Medical Library

Libraries and Press

Leon Lewvy Dental Medicine Library

o

|

xxxxxxx

Lamar Soutter Library

Educartion « Research e Health Care

Empowering the future. Preserving the pasit.

g’ Al UtahState

MERRILL-CAZIER LIBRARY

e UVA Health

Claude WMoore

University Health Sciences Library
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Observations of the
2022 vs 2023 Cohort

= 2022 Cohort

* Focused on learning KSAs to meet the NIH
DMSP requirements

« Many wanted to learn to do DMP based on
NIH mandates

« Compared to 2023, deliverables more
focused on NIH DMSP, generated more
reports/market plans/proposals, and
learning about data services.

» The final practical outcome was several
students obtained a new position in data
services

= 2023 Cohort

REMLA DSCPE

» Consisted of librarians who were already in the data
services position or librarians working in small libraries
wishing to be part of the DS community

« Many wanted to learn how to establish a data service in
their library and what to offer specifically as a service.

» The 2023 capstones deliverables have shown moving
towards conducting needs assessment and/or pursuing
research (including prep for IRB) in the area of data
services, as well as data acquisition and licensing. For the
latter, it might indicate that library’s data services are
moving to the direction of “data as a collection.”

» The final practical outcome is students were able to dive
deeper into specific dimensions of data services, including
DMPTool, research and analysis, and data licensing.

32




T

“Overall great experience and | highly recommend this experience to others. | would
certainly do it again!”

“This was less of a mentorship experience and more of a "co-thinking"/colleague
interaction, which was great. The data system is new to our institution, so the student and |
were learning and exploring together!”

Selected
Comments
from 2023
mentor and

Stu d ent Students

“In depth DMP understanding, DMPTool administration, supporting researchers with DMPs
and doing RDM trainings to various groups.”

“Most appreciated and valuable was the opportunity to attend meetings of team at the
capstone site. Seeing how a team that is immersed in the work thinks, talks, and
strategizes about it was the most valuable part of the capstone experience.”

REMLA DSCPE ?
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Lessons Learned with RDMLA

[
O

Content

« Content development &
update

« Pedagogical usability
evaluation

assurance tests

o

« Translation effort & quality

J

REMLA *DSCPE

Da

@@

Platform

* Learning units’
production,
implementation, updates,
and maintenance

* Production of mini-
modules & community
resources

\- Limited learning analyticsy

o

Learner Challenges

Content learnability

Competency
establishment and
Improvement

Retaining the knowledge
and applying to the
practice

J




Challenges with DSCPE

Working Professionals with varying levels of experiences/skills

Time management balancing between work and the program

Cohort requirement
Knowledge and experience gaps

Confidence, personality, and perseverance

* Projects vary from well-defined to ill-defined

Capstone - Institutional culture
: « Expectations
Projects « Mentoring styles P&EC‘
* Project deliverables f
=

REMLA :*DSCPE



Benefits

Wide global
reach

*Networking,

cohort
building, and
community of

practice

DSCPE

partners &
cohorts are
leaders and
doers for
effective local /

data services ZEss

sConcentrate

*New jobs,
promotions,

& career
development

d clusters
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RDMLA and DSCPE Next Steps

' )
Review and update content in the eleven full RDMLA units
Potential RDMLA Spanish translation Effort
- J
" )
Develop new RDMLA modules or mini-modules on topics such as research
methods; data licensing; data and Al; and international data sharing policies
- J
f Recruit more students from outside health )
science libraries
FiEfpElE Vo el 2028 PECR S celnot Potentially expand outside of the U.S.
Further diversify the applicant pool
- J

REMLA *DSCPE
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Conclusion

RDMLA/DSCPE’s use
of global open
education platforms &
CBT via online fits
working professionals

learning needs

)

REMLA DSCPE

RDMLA/DSCPE are
successful examples
of community-based

collaborative
innovation in data
services training for
working professionals.

)

Data Services is an

needs to reflect
ongoing changes of
services offering to fil
the gaps

evolving field, training

)

2023 program sees the
growing needs in
research methods
training as well as

data acquisition and

licensing skills

RDMLA/DSCPE will

respond to the
demand from the field

expand its offerings to

/

RDMLA 2.0




Open Discussion Questions

T T e T e e e e T s

-

-

1. Do Taiwan’s iSchools have a program or courses on Data
Science or Data Services? If yes, what kind of competencies and
skills are covered?

-

-

2. What do you think are good future topics for RDMLA or DSCPE to
address?

~




Thank youl!

e il T
O’ Perry Wei ildi :
RDMLA - rdmla. help@gmall com

DSCPE - dscpe.info@gmail.com

REMLA “DSCPE



