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INSTITUTIONAL BACKGROUND



VIRGINIA TECH - GO HOKIES!

e Research intensive (R1) institution

e Emphasis on undergraduate research

e Current QEP focuses on experiential
learning

e Question to consider:

o How can an institution be
deliberate in how it trains and
engages students in the research
process?



https://hokiesports.com/sports/2018/4/19/whats-a-hokie.aspx

COMMON THEMES FOR PERCEPTION OF LEARNING GAINS

Higher-level research training is needed early in
careers

First year students can engage in this material
Builds solid foundation and scaffolds the process of
entering and performing research

lterate best practices early and often

Need to address:

o How can we structure an entry-level course for
all majors to each applied research literacy ?



WHY AN OPEN COURSE?



OPENNESS FOSTERS GROWTH IN EVERYTHING

e Open pedagogy
o Open learning outcomes
o Open-ended problem exploration
o Increased openness in higher education
e Open to enrollment of students of all majors
e Open resources
o University Libraries’ digital repositories, VTechWorks and
Odyssey
m Openly accessible digital learning objects
m Openly accessible final projects



TREORETICAL FRAMEWORK



PEDAGOGICAL UNDERPINNINGS

Course:

e Entering Research Curriculum
o Elements from this for training
students in research were included
e Updated Bloom’s Taxonomy
o Students walk progressively
through independent stages of the

_Entering

learning process “
e Inquiry-based Learning (IBL) Research
o  Students exploring their own L :; 2:2:,%?, l::::ii:;ger:duute
qguestions —

Branchaw * Amanda R.Bufz ¢ Amber R. Smith|

e Problem-based Learning (PBL)

o  Open-ended problem exploration


https://wiscience.wisc.edu/program/entering-research

= <= PEDAGOGICAL UNDERPINNINGS

) Digital Learning Objects:
e Kolb’s Cycle of Experiential
k Learning (1984)

A o From “concrete experience”
through “active
experimentation”

e Programmatic and workshop
alignment
o Enables smooth integration
in parts or as a whole

. ) Kolb, D.A. 1984. Experiential learning: Experience as the source of learning
Photo by Robin Schreiner on Unsplash and development. Prentice-Hall.
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OVERVIEW OF COURSE



OVERVIEW OF COURSE STRUCTURE —

Practices
ALS 1984

3 credit-hour, 1 semester course
Open to undergraduate students of all
majors and levels
o Designed for first- and second-year
Course Goals:

students
o Assumed equal knowledge base upon s

Why should | enrollin this course?

e n t r As innovation continues to theive in the space between disciplines, there is an increasing
y need to pursue interdisaplinary research and collaborative work. This is an opportunity to

apply problemn solving skills in a diverse group setting. In addition the regular meeting of

the course, we will use a workshop model once a week to engage studemts in

L] L]
Offered in Honors and non-HoNOrSs SECtions e s decumen of e of teature v presertstion s wrice
What will | gain from this course?
* Present research to faculty and peers in a formal setting (resume building)

o 98 students have taken the course; 35 i G e e s e
completed the survey A i e

N7/~ | oumsryusmes



COURSE LEARNING OBJECTIVES

By the end of this course, students will be able to:

pe 2 LR

© ©

Pose questions in relevant field of study and explore routes for novel inquiry

Identify common approaches for solving questions using scholarly resourcesl

Consider all phases of the research lifecycle for a research project

Conduct a literature review regarding a current research topic

Describe small, medium, and large implications related to a research topic

Explore ethical concerns regarding a research topic

Explore grant funding opportunities and data management practices regarding a current
research topic

Explain limitations regarding a current research project

Produce a research proposal and poster based on a topic or question of group interest



COURSE SCHEDULE

Agenda:
Week |Date Agenda Task Assigned Assignment
Due
1 19-Jan | Introduction to Course, | Literature review Questionnaire
Becoming a proposal, poster (individual —
Researcher, thinking presentation (final in-class
about research topics semester assignment)

of interest deliverables)

21-Jan | Developing a Topic IS
Research

2 26-Jan | Working on
interdisciplinary teams
& Defining areas of
research interest

28-Jan | Finding Scholarly Citation list (group)
Literature




CONNECTION TO RESEARCH DEVELOPMENT THROUGH ASSIGNMENTS

Role of ethics in research and in general data utilization
Introduction to human/animal subjects research
Remote work skills

Predicting and troubleshooting problems

o Thinking about data management and storage

o Techniques, limitations and data output

o How much things cost!



N -

OVERVIEW OF ASSIGNMENTS

e Order of instructional content and
assignments is based on the
research lifecycle and flowing for
idea to dissemination

e Types of assignments:

Research topic and question
Citation list

Annotated bibliography

Abstract

Ethical issues to consider prompt
Proposal

Poster

o O O O O O O

Photo by Sigmund on Unsplash
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PROGRESSION OF CONCEPTS THROUGHOUT THE COURSE

e Culminating assignments were group research proposals and
posters, individual reflections

e Research and Data literacy key foundational skills:
o Developing authentic topics

Conducting literature reviews

Using citation managers

Managing and organizing data

Joining the scholarly conversation

O O O O



EXAMPLES OF STUDENT WORKS



The Impact of Microplastic Ingestion on the Bivalve Filtration Efficiency o

the Hooked Mussel (Ischadium recurvum) from the Chesapeake Bay
Matthew Betsill (CS), Juan Gonzalez (HORT), Allison Woods (CMDA)

e Global plastic production has o Hooked Mussel utiizes o
increased to ~250 million bivalve system allowing it to
tonsfyear filter toxins out of the water

* Mass production of plastic led
to plastic pollution infiltrating
marine environments

by intaking seawater
through an inhalant siphon
Water is then filtered
through the gils to separate
water, taxins such as
boctenas, and food items

o Microplastic pollution can
block intestinal function and
cause physical damage

e [ recurvumn (Hooked Musscl)
Has a key rode in purifying the @ It is possible that
water of the Chesapeake Bay mixroplastic ingestion coulkd

o Microplastics are plastic
particles ranging in size from
Smm to 10 nm

cause negative implications
on the fikration capabilitics
of L recurvum

Doesz an

efficiency in muszelz?

e It iz hypothesized that micro-plastics will reduce the
efficency of the Hooked mussel and affect its ability to filter
toodns that are deteriorating water quality

Collection s

o Dozen mussels
will be collected
for each trial

o Musscls wil be
transported toin a
refrigerated
container at 4°C

Mussel Examination

o Before the acdimatization penod, all musse!
scrubbed to remave epiphytes from the val

o Externalitics will contaminate the water source for
experimentation and alter the results of algae filtration

Control and Test Scenario

o Mussels placed in the 10-gallon water sample with a

set amount of algse concentration

One haur to filter the water

Water quality test before and after the filtration period

for comparstive results

e ]

FarADor Pepas

I= will be

® Same mussels will be placed into the same conditions
with 10-micrometer diameter tan spherical
microplastics for easy ingestion

Water Filtration
Muzzelz No Muzzels

Figure 2: Filtration Comparizon

Four Contributions to Results
Water Quality
Testing
Nutrient Wister
Concentration Transparency
Chiarophiyll a Dissobved
Concentration Owygen

Expected Outcomes

Microplastics No Microplastics

Figure 3: Microplastic vs. Control Fitration Visusization

o Rate of control versus the filtration rate of the test group waill
likely diverge after a certain amount of time due to the
buildup of microplastic in digestive tract

o Blodkage will kessen cellular respiration capabilities, which
disrupts ability to filter water

o Mussels are expected to fiker the water at rate of about 75%
of the mussels without micraplastic, with the rate decreasing
near the end due to microplastic accumulation

The Esct of Microplastic Ingestion on Tursiaty Lavel
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Figure 4: Expected Fitration Rate Change from Microplastic to

No Microplastic Ingestion
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Mental Health Treatment in United States Prison
Systems: The Influence of Varying Treatment
Methods on Inmates with Schizophrenia

Corinne Marr (PR), Jill Morris (MMJ),
Kathryn Francis (HD), &Mattie Schmidt (PSCI)

‘®- » =
9 [Abstract | @ [Methods | Q | Anticipated Outcomes |
Schizophrenia iz a psychol w‘ 'd.wder that pmducgs PIMPW"‘ The ptom: we analyze  will be 1. Prizoners exper-enc-ng an increaze in their
Iy of hallucinat hallucinati dizorders, y chizophrenia due to long term

confused thought or speech. Amenans duagnosed vmh
schizophrenia are three times more fikely to be imprizoned than
hospnah::d for their sy , thus g
prizon reform to treat incwvicuals and reduce repe:t offenzes.

In order to conduct the research, surveys will be distributed to IWS
in 100 prizons across the United State. Changes in symptoms will
be analyzed over the six-month period to observe how
medications and other forms of treatment affect symptoms of IWS.

Federal prizons fail to classify serious mental dinesses in prisoners
and only require trestment in 3% of inmates. In comparizon,
California prizons claszified over 30% of inmates in need of regular
treatment for serious mental illness.

Lack of treatment cauzes many IWS to experience heightened
negative symptoms which, without treatment, crove zome inmates
to pt suicide. Administering :ntlpsychcmc drugs to people
with zchizophrenia red their which would
help current inmates, and keep non-incarcerated people with
schizophrenia out of prison.

The United States, compared to other countries, lacks in treating
IWS, thus reform iz needed to fix this problem.

@ | Background Information

2.8 million Americans have Schizophrenia and 383,000 inmates in
the US have been diagnosed with it.

Federal prisons only found to require serious mental iliness
tr for 3% of i whereas CA prizons classified of 30%
of i in need of tr
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This map shows the gicb effect of
wrdety ducrden; schimpbrenie x &
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Intacudty of Slweders v the Unked
Rt v wrourd e world. We
chase 5 focua on the United Sawtes
= compere B to other countries i
twanmmn-m.a.
Untied Siwtws meed reform

M*h‘k——;;‘“ A
Americans diag d with schizoph
likely to be imprizoned than hospn:haed

3 are three times more

suicidal thoughts, and confuzec thought or
speech. Out of all IWS in 3 given prison, 3
random sample of 45 IWS and five caregivers
will be provided with six self-reporting written
surveys on expressed negative schizophrenic
symptoms over 3 six-month period, filling one
out every month.

13,2003
Datribate 3urveys by mall o the
Srisons woived (uly 16 51 2019

exposure m a pﬂsoﬂ environment. This includes
looking into the treatments performed globally
and comparing it to the United States.

2. We are looking into Volem vs. Nonviolent mmes
and the icil is schi
ratesina pnson are much higher within pn:oners
convicted of violent crimes.
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J | Conclusion
The economic values 3szociated with different
therapeutic methods and treatment reforms for
inmates with schizophreniz are important to note.
The goal of implementing theze programs are to
reduce recidivism rates and violent outbursts of
inmates with schizophrenia, and there are many cost
benefits to this.

Inmate with mental iliness =2 $130
Inmate without mental iliness = $80

Therefore, the implementstion of theze solutions
could lead to reduced recidivism rates. Uhm:te)y
reduced recidivizm rates will keep more people with
schizophrenia out of prizon and reduce the total costs
of housing mentally il inmates.
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The Hfect of Reading Workshops on Ability to Identify Pseudoscience

LAN LOU (BCHM), ABBY MCCARTNEY (BIOL), AND SUNNY MAKWANA (B10C)
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Comparison of Energy Efficiency, Eco-Friendliness, Cost, and Convenience of

[ VirginiaTech.

Cobegn of Engineaing

FPurpose

The purpose of this study is to conclude
whether bio-solar matenals or phase
change materials are better in terms of
energy efficiency, eco-friendliness, and cost
and convenience in solar panels. We will
explore these factors in a vanety of different
conditions and designs, for each type of
material. To come to the most accurate
conclusion, we created a rating system,
based on govemment regulations, industry

standards, and common scientific values. '

' Background Info

Two materials currently being researched
for solar panels are phase change
materals (PCM) and biosolar materials.
PCMs are useful n solar panels since they
can hold their shape, are themally
conductive, and are comosion-resistant
(Dwivedi et al., 2018). However, ther
efficiency can be affected by temperature,
they are very expensive, and they need a
secondary panel since they cannot
generate power directly. Biosolar materials
do not need to be used in conjunction with
different materials for generating electricity
and can form the whole solar cell, but #
requires specfic species of bactena and
must be cleaned regulardy (Reshma et al.,

2017). A

Phase-Change and Biosolar Materials in Solar Panels
Clint Vaughan, Kelly Richardson, Jiongzhi Yang

Experimental Methods

Figure 2. PCM Solar Pane! Layout.

Figure 1. Biosolar Solar Panel Layout.

- —————— ———
L8 8 8 _8 |

Efficiency

» Voltmeters and ammeters will measure voltage and current.

* Measurements in the moming. aftemoon, and evening.

» Different test vanables, including amount of sunlight exposure,
cleanliness, temperature, weather, and more.

Eco-friendliness

* Measure the effects created by each material on natural water
and air.

» Comparison of data to current environmental regulations and
industry standards.

Cost and Convenience

» Keep track of the materials that we use, how much we use of
each matenial, and how much each maternial costs.

» Potentially test altemnative matenals to see f there is a benefit
to using more or less expensive materials.

* Look at ease of installation, maintenance, and versatility.

W VirginiaTech

Comoge w Scherce

' Expected Outcomes

Table 1. Decision Matrex i Compueing Aspects of PCMs and Bicooder Matoribe

* Poce =, Average ++, Good +++, Exceliont +==+

Category hace
atertalc (PCM) |Materialc

Efficlency R -
Eco-Friendiness - —ere
Cost - -
Comvenience R -

rFuture Implications A

« We believe that biosolar materials will be the
best choice of matenal, because it wil be
efficient, eco-friendly, and low cost.

e Future work should focus on the
development of biosolar material solar
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COLLABORATION



LIBRARY PARTNERSHIP

e Advanced Research Skills
Program (ARS)
o Workshop series

e |[nformation, data, research,
and digital literacy
o Instruction
o Consultations
o Embedded librarianship

oto by Shunya Koide on Uns
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COLLABORATOR ROLES & CONTRIBUTIONS

The instructors possessed distinct educational backgrounds and
experiences:

e A faculty member from University Libraries holding a doctoral degree in
biochemistry, who manages a large undergraduate research lab.

e Ateaching faculty member for the Honors College holding a doctoral degree
in genetics, bioinformatics, and computational biology with pedagogical theory
and curriculum development training.

e Alibrarian from University Libraries holding two master’s degrees in English
Studies and Library Science.



RESOURGE INTEGRATION

e Advanced Research Skills
program -- high student
engagement

e ARS transition from in-person to
online enabled easy integration
into the course

o Implemented digital
credentialing

o Created online modules

o Developed openly
accessible resources

Photo by Samantha Borges on Unsplash
e = -
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ADVANCED RESEARCH SKILLS (ARS)

e A 7-week, 6 workshop, comprehensive online undergraduate research series
e Students practice high-level research skills
e Program was designed with the research lifecycle in mind

Advanced Research Skills Program

Every Undergraduate Student Can Find Success in their Research Journey

-




ARS WORKSHOPS

Workshops included:

e Using Data Ethically

e Managing & Organizing Data

e Managing & Organizing
Information

e Writing Successful Proposals

e Sharing Your Research

e Becoming A Researcher

UNNERSTY LIBRARKES




ARS DIGITAL CREDENTIALS

F

ARS Ethical Thinker

W ‘ UNVERSITY LIBRARIES

ARS Research Explorer

NZ/~ | ey uansnes

ARS Data Organizer

W’ l UNVERSITY LIBRARIES

ARS Researcher

W UNIVERSITY LIBRARIES
VIRGINIA TECH.

=

ARS Proposal Writer

W’ | UNNVERSITY LIBRARIES

888

ARS Research Communicator

W | UNNERSITY LIBRARIES
VNIERSTY

S

ARS Information Manager

W’ | UNNERSITY LIBRARIES



LEARNING OBJECT REPOSITORY: odyssey.vt.edu

Designing Your Poster

This video covers Williams' Design Principles, which include proximity,
alignment, repetition, contrast, and balance (1994). It was created for
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Writing More Effective Abstracts

This video defines abstracts, discusses their purpose, and identifies
strategies for writing effective abstracts. This video was created for

tha Advanced RPacaarch Qkille Proaram and inchidead in the modiila


https://odyssey.lib.vt.edu/s/home/item-set/192

SCHOLARLY REPQSITORY: vtechworks.lib.vt.edu
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Comparison of Energy Efficiency, Eco-Friendliness, Cost, and Convenience of
Phase-Change and Biosolar Materials in Solar Panels

Vaughan, Clint; Richardson, Kelly; Yang, Jiongzhi (2019-05-08)

Solar energy is a clean, renewable energy source that is a good alternative to nonrenewable energy
sources. Currently, the two major materials utilized in solar panels are phase change materials
(PCMs) and biosolar materials. ...

The Effect of Reading Workshops on Ability to Identify Pseudoscience

Lou, Lan; McCartney, Abby; Makwana, Sunny (2019-05-08)

Pseudoscience, or scientific research presented with manipulated data or conducted with flawed
methods, has measurable and potentially dangerous impacts on society. With increasing media focus
on pseudoscientific data, ...


https://vtechworks.lib.vt.edu/handle/10919/83407

OPEN PEDAGOGICAL PRACTIGES TO TRAIN UNDERGRADUATE

STUDENTS IN THE RESEARCH PROGESS
A CASE STUDY IN COURSE DESIGN AND CO-TEACHING STRATEGIES

Anne M. Brown Amanda MacDonald
ambrown/@vt.edu abmacdon@vtedu

Q: 7 2; ‘ UNIVERSITY LIBRARIES
VIRGINIA TECH



