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What is CASPIE? C Aﬁ’iﬂE

e “The Center for Authentic Science
Practice in Education (CASPIE) Is a
multi-institutional collaborative effort
designed to address major barriers to
providing research experiences to
younger undergraduate science
students.”

http://www.purdue.edu/dp/caspie/




Peer-Led Team Learning (PLTL):

— 1

1. A Peer-Led Team Learning
Workshop is a regular course
component that all students are
expected to attend.

2. The faculty teaching the course
are closely involved with the
workshops and the workshop
leaders.

3. The Workshop leaders are well
trained and closely supervised, with Workshop Leader Training

' Lead
attention to content knowledge, Baders
Specialisty

Faculty

facilitation and learning techniques.
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PLTL, continued:

4.  The Workshop materials are
challenging, and encourage
collaborative problem solving.

5. Organizational arrangements
are optimized to promote learning.

6. There is appropriate
institutional support for innovative
teaching.
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CASPIE and PLTL

e We felt that the PLTL experience also:

Provided students with new advanced
concepts and scientific opportunities

Encouraged students to engage in
Independent thought and adapt a research
“mindset”




Module Development

e General overview of the module

e Roles of the undergraduate in the
module’s development

e Overall experience, new skills learned




The Solid-Phase Synthesis Module
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Roles of the undergrad researchers

1) Ensure reproducibllity:
Learn techniques from graduate student
Repeat procedures
Analyze and compare results
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Roles of the undergrad researchers

2) Optimize reaction conditions Q‘@_\;,

Alkylation:
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The overall experience
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e New skills learned

.

Method of solid-phase synthesis *LL Y
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Hands-on instrumentation
Analysis of spectral data i
Keeping a scientific notebook &
Writing a formal report of our progress

e



http://www.bookfactory.com/_images/prod_labBkLru_main_cvrO.jpg
http://images.google.com/imgres?imgurl=http://www.chem.ucalgary.ca/courses/351/Carey5th/Ch13/ir-acetone.gif&imgrefurl=http://www.chem.ucalgary.ca/courses/351/Carey5th/Ch13/ch13-ir-4.html&h=400&w=735&sz=9&hl=en&start=1&tbnid=JXMfKvsMp7pl7M:&tbnh=77&tbnw=141&prev=/images%3Fq%3DIR%2Bspectrum%26svnum%3D10%26hl%3Den%26rls%3Dcom.microsoft:*:IE-SearchBox%26rlz%3D1I7DKUS
http://www.lipidlibrary.co.uk/nmr/nmrspec/saff.gif
http://uic.facebook.com/photo.php?pid=30645603&id=32816969
http://images.google.com/imgres?imgurl=http://www.users.csbsju.edu/~mross/InstrumentTour/picts/ir.gif&imgrefurl=http://www.users.csbsju.edu/~mross/InstrumentTour/ftir.html&h=512&w=768&sz=198&hl=en&start=2&tbnid=ZKyAyj_iWQ-BiM:&tbnh=95&tbnw=142&prev=/images%3Fq%3DIR%2Binstrument%26svnum%3D10%26hl%3Den%26rls%3Dcom.microsoft:*:IE-SearchBox%26rlz%3D1I7DKUS%26sa%3DN

The overall experience

e The research approach
Adopting a new mindset
Learning how to think about science

Getting our feet wet, participating Iin
Important work
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CASPIE: Lab Implementation

e Where In the curricular timeline is the
CASPIE module designhated?

e How was the CASPIE module presented
In the coursework?

e Consists of two parts




CASPIE: Lab Implementation
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CASPIE: Lab Implementation

e Workshop:

Experimental Design

Keeping a Lab Notebook

Evaluation and Interpretation of Data
Reading a Research Paper

Ethical Conduct in Science

Poster Preparation

Writing an Abstract

Writing a Scientific Paper




CASPIE: Lab Implementation

e The peer-leader-
student dynamic
prescribes the
mutual benefits of

debate and

discussion

e this Innovation Is a
required activity




CASPIE : Additional Benefits

e Problem-solving

e Independent Thought

e Self-reliance

e In Research: Procedures Fall




CASPIE: Module Implementation

e Research challenges vary per academic
cycle

e Hot topic: solid-phase synthesis
(Merrifield resin)

e Several reduction methods undertaken

e Parallel experiment: perform same
reduction in solution-phase




CASPIE: Module Implementation

e Upon completing the CASPIE project

Prepare a poster
Give an oral presentation on the CASPIE project and

results
Undergraduate Participation in the Development of an
Organic Chemistry Research Module
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CASPIE: Module Implementation

e Student response:
Anxiety
Welcome challenge
Indifferent

Took some of the intimidation out of teacher-student
Interaction

Concerned with the adaptability of the conditions from the
scientific literature




CASPIE: Module Implementation

e What the experience meant to us:
Empowering
Encouraging to have input and involvement valued
Overcame the challenge of our first teaching experience




Summary/Conclusions

e Undergraduate involvement in module
development and implementation:

An excellent experience (research,
teaching)

Skills sharpened (leadership,
communication)

A lot of fun
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CASPIE: Goals

e Goals of CASPIE:

1. Introduce students to advanced
concepts in research early on in their
undergraduate career.

e Modules contain an authentic scientific problem and employ techniques
new to students

eStudents learn the value of search engines (i.e. SciFinder)

eQOrganic Chemistry Module developed for implementation into the 2nd
semester undergraduate Organic Lab

http://www.purdue.edu/dp/caspie/



CASPIE: Goals

2. Create a collaborative, “research group”
environment for students in the

laboratory.

e Students work in teams to progress through
the module and tackle the research challenge

eCommunicate knowledge/results through
writing and presentations

http://www.purdue.edu/dp/caspie/



CASPIE: Goals

3. Accessibllity to the resources of
participating institutions within network Is

provided.

eUsing the Network

 Students utilize instrumentation
essential to experimental research

* Purdue University: administered
virtual Raman spectral analysis

» Students submit their own samples
and acquire spectra/data remotely

http://www.purdue.edu/dp/caspie/
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