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Collection Research
Centered Focused

InformationLiteracy

Research Methodology
Informaition “Research Data Literacy
Literacy ? Literacy” € Laboratory Safety
Ethics

*Trends in Instructions Provided by
Librarians in Research Institutions
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Library

University of Michigan
*Teaching and Learning Environment

o
Curriculum-centric 1
content delivery é ear nlng
Creative
Content generating

Peer-to-peer support

project-based ~ Group nggaging

*Research Environment

Working on a

highly-focused é Resésrch

tOp'iC in 'iSOlat'ion Networked community Data-intensive
Interdisciplinary

* Changing Enyirenment in
ACS 246th National Meeting 4 Higher Edu;gtign

A. Brewerton, New Review of Academic Librarianship 2012, 18 (1), 96-110.
doi:10.1080/13614533.2012.665718



Gatekeeper
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User-focused
Resource Selector
and Service
Provider

Library

University of Michigan

-

N

Supporters for
Researchers /
Learners
throughout

Research Lifecycle/

* Evolying Role of Subject

Specialists
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Subject
specialists
focuses
more on
supporting
RESEARCH

= Local Change - University of

Michigan Library Reorganization
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Research Lifecycle

Generate
Measure research Ideas . .
B Find and communicate
P with collaborators
Apply research results ‘
/Solve real world problems Find, organize, manage,
Discover and re-use data : and e'valuate s:cholarly
0 research results Disseminate Generate information
results Ideas
; A . Define research
Disseminate/share data toniclaliae
and research results . pad
ndertake Seek funds
Presetve data research Plan research
Manage and archive Seek for grant op-
data portunities

——

Process, analyze, visulize and
interpret data

Collect, create or
acquire data

Write grant proposal ( Includ-
ing data management plan)
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University of Michigan

* All steps involve
obtaining,
digesting,
managing,
synthesizing, and
disseminating
information

* Librarians are good at
connecting resources
and people together

* Research Lifecycle
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University of Michigan

Instructions Delivered by Science and Engineering Librarians
at University of Michigan Library in 2012 - 2013

Communicating
research results
10%

Credit-bearing courses
15%

Orientation to

library resources -

and services
13%

Still appear
to be
collection-
centered.

*Types of Instructions from Sci & Engin
Librarians at the Uniy. of Michigan
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Ethics, 5 .
Copyright Instruction Materials Posted on XCITR.org
and IP (Data summarized from Content Map of http://www.xcitr.org)

3%
Commnunicating in

Chemistry . '
15%  Grant Funding lerafry acnrc]j th.etrature
. Resources or im1s S
Information 33%

1%

Management Tools
10%

Laboratory Work
12%
In-depth
Extending to spfecialized
the whole skills
research kY2 . . .
lifecycle What Chemistry Librarians May

Be Doing?
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*Focusing on this step - “Find, manage, organize, and
evaluate scholarly information”

*In-depth/advanced searching skills
* Critically evaluating information

*Extending to other steps of the research lifecycle

* Current Facus in Instruction

ACS 246th National Meeting 10
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University of Michigan
*Undergraduate Student

“I participated in UROP (Undergraduate Research Opportunity Program)
during my first year here. Although | was super busy in the lab, | didn’t
think | learned how to do research. | still have no idea how to approach
a new research project.”

*Graduate Student

“I know how to obtain ‘good enough’ articles quickly. Is there anything
else | need to learn (from you)?”

“I’ve read ten articles on this topic, but how am | supposed to come up
with an original proposal from them? | can’t discuss this with my

advisor. ”’

Gaps between learning knowledge/skills and applying the knowledge/skills

into research need to be filled.

* What Students Haye tg Say?

ACS 246th National Meeting
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*Most popular sessions h
. Libra
requested by instructors Rl

Summary 1
Tha Need flor an Instruction Program n
Maat Instructors from the Shapino Sciencs Library 5
L]
7
8

*Scientific Writing and
Presenting Your Research
Results

*Wikipedia Editing
*Basic search skills mostly

Essentials of Informatian in the Sclences

Starting with Scientific Information at LM

Google'Google Scholar vs Scholarly Databases

Comman Problems in Finding Journal Artickes ]

Search Strategies Tips 10

Fnding Articla Trnslations in Non-English sournals 1

Staying Current with Sclence 12

Communicating Your Resaanch in Sclance 1
e Manag it aind graghy Creation 14

Whing Mobike Devices for Sclentific Information 15

Dicipline- Spacific Indtructions:

requested as customized e
. . . L Mastoring Reaxys 1
online tutorials and office oursnOua e Oy

hours

* Advanced search skills
occasionally requested

*How about Professors?

ACS 246th National Meeting
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University of Michigan

*Mapping instruction activities T
to the RLC can guide
librarians to identify

*Gaps in supporting research

* Opportunities to collaborate
with other librarian
colleagues and other units on
campus for instruction
development.

Graduate
Wo kshops

* Mapping Current Instrus:tmns
to RLC

ACS 246th National Meeting 13



*For Undergraduates

A basic for-credit course is in place.
Needs to develop an advanced level course.

ACS 246th National Meeting 14



Library

University of Michigan

Course UC 174: Digital Research: Critical Concepts and
Strategies

Audience First- and second-year undergraduates
Credit 1 Credit Hour

Length 2 hours / week, 7 weeks

Focus Basics of “finding, organizing, managing and

evaluating scholarly information”

Final project An annotated bibliography on the topic selected by
the student

Participation ~100 undergraduates / year ; ~30 in Sciences

*Qyeryiey af UC 174
- A basic leyel library research course

ACS 246th National Meeting
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To design another
advanced level course
for students in the
Sciences

* Go in-depth?
or

» Extend to other steps
of RLC?

o ~—__—*Topic Coyered in UC 174




Course

Audience

Credit
Length

Focus

Final
project

Participat
ion

UC 174: Digital Research:
Critical Concepts and

Strategies

First- and second-year
undergraduates

1 Credit Hour
2 hours / week, 7 weeks

Basics of “finding, organizing,
managing and evaluating
scholarly information”

An annotated bibliography on
the topic selected by the
student

~100 undergraduates / year ;
~30 in Sciences

Library
UC 270: Digital Research in
the Sciences

Junior and senior
undergraduates

2 Credit Hours
2 hours / week, 12 weeks

Expanding the “basics” and
Extending to “write a
research proposal /
presenting research”

A mini literature review and a
mini research proposal

A trial in 2013

* Oyeryiey af UC 270 -
ACS 246th NationaIMeetinAn gdygn;gdﬁlevel researgh course



UC270-12 Prese
Research Results

ACS 246th National Meeting

UC 270 -1 What Do UC 270 - 2 Understanding

Research Lifecycle and
Stentiits Do? Scholarly Communication

UC270 - 3 Explating Lit-
mmombna Inthe

UC270 - 5 Finding Back-)
round Information
UC270 -6 Reading

and Outlining Re-
search Anicles

uc270- ?Ewluatlng
\ Research Articles and
\ldentifying aRe-
fearch Topic

UC 270 - 8Writing
a Review Article

C270-9 Under-

- 270-11Writing a Re-
"uc m (1 credit hnur} |

Junior/Senior

~Library

University of Michigan

Design of UC 270



Understand RLC and
Scholarly
Communication

Write a mini-
review on the
selected research
topic

Identify and
organize large sets
of reference for a

interested research
direction

Understand
research methods
and identify valid

scientific
hypothesis

Find background
information to help
digest the
references

Propose valid
research

questions and
design research
plans

Read, outline and

evaluate articles

selected from the
large set

Write a mini-
proposal

Librar

University of Michigan

Identify a research
topic based on the
readings

Present the
research proposal
and process led to

the proposal

y

8 Assignments + 3 Reflections build up to a mini-review, mini-proposal, and an
oral presentation

Depth: practice advanced search skills with the goal to select a research topic
Breadth: RLC steps beyond finding, organizing, and evaluating information
Students run demonstrations of databases and software

In-class discussions on issues in scholarly communication, such as open access
and negative citations, etc.

* Flow of the Class

ACS 246th National Meeting 19



—~— _Library

~ « Basic concepts

« General knowledge
* Overview

« Techniques

A Future directions’ W&

+ Research “story” i
+ Technical
‘\ details i

rtli'”ﬂ 'y Sourcoa

» Review Articles
» Handbook s

» Reference books
* Textbooks

« Edited books
= Encyclopedia

Primary Literaturae

* Letters and Communjications
= Research Notes

= Full Research Articles

« Patents

« Technical Reports

= Dissertations and Theses

Sagondary Sourcas

« Catalogs (e.g.Mirlyn)

= Search Engine (e.g. Google
Schalar)

= Databases (e.g.Web of Science

¢

Access point
to Primary and
Tertiary

N Sources

" sehelarly Publicatign TyRes
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Research Output

. Library

Dacaarch Racare University of Michigan

+ Textbooks
+ Encyclopedia F
S o ke Text files (Word, TXT, Google Docs etc.)
+ Business magazines « Dutabases Spread sheets (Excel, Google Spreedsheets, CSV etc. )
+ Newspaper S —
+ News websites m——— —
« Social network
« Letters and communications.
+ Research notes
« Fulll research articles = Emails
+ Patents « Research blogs
= Data depositing 1o
discipinary or institu-
- Group webpages
« Technical report « Reports
+ Dissertation and + Preprints
theses » Conference abstracts,
« Research reports papers, proceedings etc.
+» Research proposals

LC and Sehalarly
ACS 246th National Meeting 21 co m m u n 'l ;Q;] R n



Major Section

Authors need to explain

Readers need to identify

Readers need to evaluate

i °

Introduction

* What is in the paper?

* Why is it an interesting
and worthwhile issue?

* Who contributed what
previously?

What is the subject?

What is known?

What remains to be known?

How or why a certain new question
or questions arose?

What did the authors do to evaluate
and answer the new questions?

* Background information
sufficient?

* Reasoning logic?

* Research questions valid?
relevant?

Methods * How did they do the * Initial facts and assumptions * Methodology valid?
work? (for others to * Object, materials, place, instruments, Relevant?
duplicate and confirm) programs, etc. involved. * Assumptions of the methods
* Protocols and methods to valid for the research
obtain/collect and analyze data. question?
* Sampling representative?
* Well planned and executed?
Results * What facts are revealed | ¢ Statement about each findings * Data presented accurate,
by the work? * Multifaceted and complex data organized?
* Links among data identified by the * Facts, opinions, or facts
authors under certain assumptions?
* Authors’ interpretations * Consistent? Logic?
Assumptions reasonable?
Discussion * What do the results * New points illuminated by results Argument strong or weak?

mean?

* What are the answers
to the proposed
questions?

How did or did not previous
knowledge get changed by new
findings?

Comparisons with the results of others
and discuss the consequences of those

comparisons.

(1) well-structured?
(2)Clear? (3)Well-supported
by relevant evidences in
Results? (4)Logic?

ACS 246th National Meeting

* Analyze Major Sections

22

.

of a

Research Article



" Librar

University of Michigan

Defining a Research Topic from a Vague Research Direction

Brainstorming

Identify P (Problem or Process

etc. ) and | (Intervention or

improvement etc.) within your

research direction

Exploring Possibilities

A

Find background information

from reference works (e.g.
Encyclopedia, Handbooks,

Outline the structure of
knowledge body for the Read and eufaluate
q selected articles
key concepts/processes

Choosing a Topic

]

|
List potential sub-topics »--)n:

|

|

|

|

textbooks, or review articles) | Linvovied. T
- Use synonyms or subject/descriptors
Too few at databases assgi'iedb;tsealch For most important docu-
results - Use wild card symbol (*) to truncate ments selected
— -Go backward in time by
Search general or discipline - e bt SEEs L ?ﬁndmg the references cited in
specific databases with iden; y the document
tified P AND | for research - Go forwards in time by
articles - Use filters (Subject, document type, finding the articles that cite
Too '“‘"N publication year etc.) to narrow down this document
Seiils - Use subject/desriptors that database
assigned to search

Brwose core journals for the
research direction for inspira-

tions
- Journals with a high impact
factor

- Journals in which an identified

good article on the direction
pubihsed

- Add more search terms with AND when
you find specific aspects to focuson. Eg.C
(Comparison) and O (Outcome) you identi-
fied

Evaluate potential sub-
topics to choose one topic
that:

- contains at least the P
{problem, process...) and |
(intervention or improve-
ment) components

- is well defined and
focused

- is not fully understood

- draws interest from
researchers in the field

- has the potential for you
to ask multiple research
questions about.

ACS 246th National Meeting

The process is never linear. You
always need to go backand forth to
reach a good research topic.

* Defining a Research Topic from

a General Research Direction
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University of Michigan

[ Testing Hypothesis
. . Measuring a Value
. Experimentation — : c
. G Measuring a Function or
Empirical - Classiccal Scientific Methods Relationshin
[ Science T | S
Correlational Observation
Observation { Comparative Observation
[ Descriptior{ Perturbation Study
Measurement of Behaviors
Research ——
Methods _ — Models for Predictions
Modeling —
(Physical and Computer-based) )
L Models as Experimental Tools
— Programming
Designing
Applied Science —{  Engineering
Case Study
Action Research

ACS 246th National Meeting

* Research Methads
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University of Michigan

*Students showed initial interests to register for the course
(10-15 people registered) but then gave up when semester was
about to starts (only 3 students showed up on the first day)

*Course trial turned into a guided study
*Only one student finished the course
*Course load may be more appropriate for 3-credit hours

*Instructor may not be able to advise the research topic students
selected

*May need to form an instruction team with subject specialists in
multiple disciplines

* Challenges Identified from the
Trial of UC 270

ACS 246th National Meeting 25



Library

University of Michigan
*“I really enjoyed taking this class, especially since this class
was not like the lecture-style classes that | normally take at
engineering school.”

*“| do think I've benefited a lot from this class, especially for
deciding about my future plan in going to graduate school.”

* (Most valuable things learned from the course?)“Critical
Thinking Skills, Especially when | had to design my own
research to write the proposal; Reading scholarly journal
articles, searching database, writing skills, reviewing articles.”

* Student Feedback from the
Trial of UC 270

ACS 246th National Meeting 26



Librar
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University of Michigan

*“Currently, | am finding the class to be more demanding than a
regular 2 credit 200-level course, based on the Mini-review
comments you provided. The comments did help me a lot in
enhancing my review article writing skills. However, | do not
think | will be able to meet the criteria you gave as a feedback
if | spend about 6 to 8 hours per week.”

*“Maybe instead o f writing the mini-review, we could have just
written informal reviews throughout the semester via blog. For
example, every other week, | could read an article, and then
write some brief summary about the article and its topic, and
make some comments on the articles.”

* Student Feedback from the
Trial of UC 270

ACS 246th National Meeting 27



Library

University of Michigan

*Do faculty and students view librarians as trusted instructors
for research beyond topics directly around finding
information ?

*Am | getting too far from our comfortable zone (our
specialty) ?

*Did | step on toes ... ?

* Questions Remains...

ACS 246th National Meeting 28



*Far Graduate Students

No for-credit courses.
Create workshop series around the Research Lifecycle.

ACS 246th National Meeting 29



Orientation to Library Re-
sources and Services

Research Lifecycle

ORCID, Bibliometrics Ghendea

and Altmetrics for mea-
suring Research Impact

';ech Transfer Basics and o s ST 20ty
esources McheihbiOat 1-\.|wln;hCmnl:\-|lnuim
Data Citation (DataCite)

and Re-Use

Copyright and In-
tellectual Property

Publishing in the
Sciences

Communicating
Research Results

C T+ 1.2 Presansing
Resnanch Reudt

Data Preservation,
Sharing and Licensing

Data Storage, Backup

and Security 3
Data Processing and
Visualization
Using Electronic Lab- .
notebooks Junior/Senior
.. Data Documentation, Or-
“\.ganization, and Metadata

Data Management Plan

Data Lifecycle and

Your Data Story Gra dua te

ACS 246th National Me€ Workshops

Identify Expertise on
Campus and Beyond

LC XN - 3 Esplocng Lisess
. Thre Ditabuses o Lhe 5
-

WE 270 - & Ceganizing and
waging Felerences

~/_Library

University of Michigan

Advanced Database
Search

Reading, Outlining, and
Evaluating Research Ar-
5 ticles

Reference Organiza-
tion and Management

rosinad Infoemation
LIC 270 - 1 Plnseelinig
and Cunlining He-

w) search Articke

Writing Literature
Review (for Your Paper
/ Dissertation)

4 U 270 - 7 Daabaaning
N Research Astiched ard
entfying & Reseatch,
U
UC 270 A Wiing
a Reralerw Buticle

Research Methods in

270 9 Understand the D15(|‘|:Ihﬂes

© ffing Scimntde Fenanh
| Prethos,
Research Ethics, Compli-
ance to Policies and
Guidelines

170+ 10 Froposing &
fald Barsnarch Cussnon
i Flaining P iasich

Finding Grant Sources
{ Opportunities

Writing Grant Proposals

* Graduate
Warkshop
Series

Safety Information and
Lab Protocols

Green: UC 1 74: Diginll Research: Critical Concepts and Strateqgies

Orange : LC m’blq ital Rosearch in the Schences

Biue: Graautiite workihops taught by subsject specialisg

DathGrey: Grachuate workshops to be developed In collaboration
colleagues

Purple: Graduase workshops to be devedoped in collaboration with
other units on campus




Librar

University of Michigan y
*Orientation to Library Resources and Services

*Research Lifecycle Overview

* Advanced Database Search

*Reading, Outlining and Evaluating Research Articles
*Reference Organization and Management

*Data Literacy Workshop Series
*Data Lifecycle and Your Data Story

*Communicating Research Results
*Publishing in the Sciences

*Workshop Delivered by Subject
Specialists

ACS 246th National Meeting 31
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University of Michigan

Workshops To collaborate with

Finding Grant Source/Opportunities Grant Librarian

Data Management Plan Data Librarian

Data Documentation, Organization, and Data/metadata Librarian
Metadata

Copyright and Intellectual Property Copyright Librarian

Data Citation and Re-use Data Librarian

ORCID, Bibliometrics and Altmetrics for Data Librarian

Measuring Research Impact

* Workshops to Collaborate with
Other Librarians

ACS 246th National Meeting 32



Workshops To Collaborate with y

|dentify Expertise on Campus and Beyond Office of Vice President for Research

Writing Literature Review (for Your Writing Center
Paper / Dissertation)

Research Methods in the Disciplines Faculty

Research Ethics, Compliance to Policies Office of Vice President for Research
and Guidelines

Writing Grant Proposal Writing Center

Safety Information and Lab Protocols Lab Safety Officers in Departments
Using Electronic Lab Notebooks ITS

Data Processing and Visualization ITS, Center for Statistical Computing

and Analysis
Data Storage, Backup and Security ITS
Data Preservation, Sharing and Licensing Institutional Repository
Tech Transfer Basics and Resources Tech Transfer

*Workshops to Collaborate with
ACS 246th National Meeting ﬂther Units on Campus



Orientation to Library

| L]
Resources and Services
S
Research Lifecycle F

Overview : University of Michigan

Identify Expertise on .t

ORCID, Bibliometrics Campus and Beyond B
and Altmetrics for mea-
suring Research Impact
UC 270~ 1 What Da LT 270 - 2 Understanding
Sclentists Do? Research Lifecytie and Advanced Database
Schalarly Communication Search
Tech Transfer Basics .
and Resources 8

%, Reading Outining,

|
UC 270 -3 Exploring Liehy, 30 valeariod Re-
ture Databases In the Sd- 2

Data Citathon
(DataClte) and Re-Use Reference Organi-
zation and Manage-
Copyright and Intellec-
tuial Property

and Outlining Re-
saarch Articles

Writing Literature
Raview (for Your
S\ UC270-7 Eyaluating} Paper / Disserta-
E 10 skt | Research Artlclet and tion}
o bt on.

Publishing in the Sci
BNCes

Commumnicating Fe-

seaich Resubts
LC 270 - BWriting
A Review Arlicle
LC270-12 Presenting { ’ u R e s
Data Preservation, TEh Rt ‘Preserve . e e - *JUc 270- 5 Understand ff In the Disciplines
Sharing and Licensing : . \ pens Wing Scientific Research

{Repositories) g il J ' Methods

Data Storage, Backup - ] IC 270 =10 Proposing &

U AGHE T 7 fes and Guidell
and Security ] " ST o Valld Feveach Quantio e "
. / F and Manning Reseasch,

Designing

Sources /
Data Processing i
and Visuallzation \ - - r
duate Courses y 51; H;t ons
Labritaoocts UC 174 (1 credit hour ) . n r ! n

t/Second Year

throughout
RLC

Junior/Senior

ety information
and Lab Protocols

Data Lifecycle and Goer: UC ln:l:lgﬂ'ﬁe rch: Critical € d St

Yous Data Stary G rad uate Orange ; UC 226¢Digltal o i
e GrM'thhhumuuwl by subject specialiss

] Dutk Grey: Graduate workshaps to be developed in collaboration
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P ple: Graduse workshops to be developed in collaboration with
other units on campus




Library

University of Michigan
*... the primary goal of Science is not the research output but the
people who do science - scientists, one generation after

another...

* ... start from deep and profound understanding of the subject
matter and collaborate with students to find answers to
interesting questions together ...

* .. work with student collaborators to translate how research is
done to how education is done...

-- Summarized from Prof. Brian Coppola’s talk at the 246t
ACS National Meeting, Indy, IN, September 10, 2013

* Professors are Aiming at ...

ACS 246th National Meeting
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Designing Designing instructions
instructions based based on what’s

on sources/ é needed at each step
resources in our of the research
collection lifecycle

Continue going in-depth with chemical information literacy skills

Continue extending the breadth further throughout the research
lifecycle via collaborations with other librarians and other units

*What'’s Next for Chemistry Librarian ?

ACS 246th National Meeting 36



Library

University of Michigan

Designing Designing instructions
instructions based based on what’s

on sources/ needed at each step
resources in our of the research

collection lifecycle

Continue going in-depth with mical information literacy skills

Continue extending the breagrther throughout the research
lifecycle via collaborations w ther librarians and other units

*What’s Next for Chemistry Librarian ?

ACS 246th National Meeting 37
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University of Michigan

*Thank Doreen Bradley and the UC 174 instruction team at
MLibrary for the UC 174 materials and their support to this work

*Thank my colleagues, especially members of the Research
Lifecycle Committee at MLibrary for inspiring this work

*Thank all students participated in the UC 270 trial

* Acknowledgement
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Thank Yeul

Did | get carried away and lose the focus on our unique specialty ?
Contact Ye Li at

ACS 246th National Meeting 39



