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Interdisciplinary
Investigations (IDIs) for Use
in the First-Year Chemistry
Classroom and Lab

Why IDI?
Theoretical Framework

“Interdisciplinary
understanding is a
hallmark of
confemporary
problem solving and
discovery, and a
primary requirement
of relevant education
today.”

Visible Thinking
Interdisciplinary
Global
Competence

ica Boix Mansilla David Perkins

Our Work

The Center for Authentic
Science Practice in Education
(CASPIE)

* Small-scale
Interdisciplinary: Chemistry,
Biology, and Environmental
Science

« Focused on Two-Year Colleges

" Future (inTeGrate) ‘ " &@ "“Wj
| A
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Related Projects

The Center for Authentic
Science Practice in Education
(CASPIE)

Community College
Undergraduate Research
Initiative (CCURI)

Interdisciplinary Teaching of
Geoscience for a Sustainable
Future (InTeGrate)

ANN MORK AAYNOWENS Year-long interdisciplinary
) program for science
maijors that coordinates
General Chemistry,
Maijors Biology, and
Undergraduate Research
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Our Pridr Work
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Curriculum Design Elements
Co-construction
Representing to Learn
Documentation

InterDisciplinary.Investigations

OUR MODEL:; THE IDI

IDI Classroom
IDI Lab
IDI Now!

IDIc Example: ' Aquaporin
CONNECT.
EXTEND.

CHALLENGE.

Current Question

How can we use the materials
and pedagogical ideals from
Atom to Ecosystems to design
effective, interdisciplinary
curriculum that can be widely
used in more traditional
chemistry classrooms and labs?g

InterDisciplinary Investigations

CONNECT.
EXTEND.
CHALLENGE.

10/13/15



10/13/15

Post-Drawing Pre/Post Comparison

Pre-Drawing Post-Drawing

la Framework for Assessin
Interdisciplinary Learn
1. Disciplinary Grounding
2. Integration
3. Critical Awareness

Student Learning IDI< Studént Pérspectives

Capturing/Documenting Thinking How does the
Expréss Ownildeas
Student Learning Gains (Cognitive & Affective) component of the 20%
activities help you
. . learn chemistrye
Iterative Design
Thinking/Brainstorming  Visualization
20% 60%

Student Perspectives from Pilot Implementation:
« drawings
* biology content
seminars
interdisciplinary challenge

IDI¢ Student Pérspectives IDI¢ Student Pérspectives

| “It was great. | liked
that we were
No. How does the connecting the more

Was there enough 11% activity Studerts; llics abstract work in class

depth to the & with real problems in
o add to your el the world.”
le oming “The seminar activity was
. . . . great. I learned a lot from it.
pro w;!ed in the experience in But I also think it takes our
activity to make this General class time and we don't
3 N . have enough time to go
a meor?mgful felgle] 3 out of 6 focus groups mentioned that Chemistry? over the class materials.”
mfereg‘mg more biology was needed EPeoTY Uk NG
experience? 74% different direction than lecture
and text reading directs you. It feElale(cle S]]
allows your brain fo focus on a AV “If adds a ot of value. It was
separate direction of learning. also good to learn about
Helps develop critical thinking how to read and discuss a
skills.” scientific paper. As a scientist
(NIEW) [ater, this will be a useful skill.”

Uncertain
What suggestions do you have for
making these activities better?




IDI<'Student Pérspectives

How does [BijifelV]ii= “By seeing how things relate in
working on AISZB other discipiines/fi
How/We Learn greater unders
39 material is possible.
or &
issues add fo “The topic about Epigenetics

A was interesting and fun to ling Chemistr
your Ieom/ng learn about, although it ‘20% y

experience in seemed a bit out of place

eneral h talking about biology when
< . Connection we have a chem finalin a few
Chemistry? 34 "

General Chemistry IDIS Vision

Chemistry 161 Chemistry 162 Chemistry 163

+ VSEPR « Polarity » T-mefals
+ Molecular Structure « Infermolecular Forces™ ! « Thermodynamics

+ Hybridization « Protein Structure « Protein structure

n 3
Theme: Structure and Function

InterDisciplinary Investigations

OUR MODEL: THE IDI

IDI Classroom
IDI Lab
IDI Now!
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IDI€ Pilot Conclusions

* While most students are positive about the activities, a
few do not recognize the value and importance of
using class time to engage in activities that involve
higher level thinking

*There is a need to help students become more aware
of themselves as learners and to shift the culture and
routines of the fraditional chemistry classroom
throughout implementation

» Opportunity exists to use drawing activities to shift
student perspective towards awareness of the value
of deeper thinking

* Developing “just in time” biolog?y content for the IDIs
that is accessible and extends learning is a challenge

Discussion

Would this model work in your
classroome Would it engage
your students¢ What resources
would you need to successfully
implement an IDI2

General Chemistry IDI- (Lab) Vision

Chemistry 161 Chemistry 162 Chemistry 163

Introduction to Moving Towards 3-5 week research
Research Research Project

Emphasis on Global Environmental Issues




General Chemistry IDI* (Lab) Vision

¥ Global Environmental/Interdisciplinary Issue

= v Investigative

BEENERE  Grounded in the Literature

</

v Instrumentation/Quantification
v' Communication in Science
v’ Reflection on implications to Society

| 2nd Year Research
Program

(UGR 294)

Lab Modules
-/ (IDIY) for General

Chemistry

Next Steps

Transform 1%t year
Chemistry &
Biology:
Interdisciplinary
and Investigative

Capture Student
Learning and
Thinking in
Interdisciplinary
Context

Skill-Focused
Undergraduate
Research for 2nd

year Students

Dissemination
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IDIs Prepare Students for Research

Transform 15t year

Interdisciplinary
and Investigative

Capture Student
Learning and
Thinking in
Interdisciplinary
Context

Skill-Focused
Undergraduate
Research for 2nd

year Students

Dissemination

Undergraduate Research Program

* Lab Notebook
« Pilot Project

* Formal Report

« Scientific Poster

all

Winter

* Journal Club

*Research
Proposal

*Research
Presentation

« Scientific Poster

*Research
Presentation

*Research
Symposium
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How SCR Works

Questions and Conversation?

kalyn.owens@seattlecolleges.edu
ann.murkowski@seattlecolleges.edu
heather.price@seattlecolleges.edu
johansea@cwu.edu

rise.northseattle.edu




