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Catalyze cultur Catalyze/Test innovations Build and share
[institution & policy] Instruction analytics tools & architecture

Develop communities dssessment to measure and inform
[support/sustain change] Curriculum improvement
experiences of student outcomes and

(iIACE) teaching practices
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STEM & Non-STEM LOSS - urc, First Generation, Low Income
GPA patterns - STEM stayers and leavers, URG

sPECIFIC STEM MAJOR PATHS

EMBRACING WHOLE SYSTEM- PLACEMENT, GRADING,

INSTRUCTION
A HOLISTIC APPROACH towards improvement
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Percentage Loss of Students from Graduation by Term (Fall 2006 entering class)
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Percentage Loss of Students to Graduation by Term (Fall 2006 entering class)
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GPA and URG status —STEM start IAMSTEM @ 18
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PATHS: Major in/Major out

Fall 2006 Student Flows from
Math and Phys Science to Graduation

Started UCD in ENGIN

Started UCD In ENVSC

Started UCD in HARCS

Started UCD In HUMSC

Started UCD In LAMA (Applied Mathematics)

Started UCD In LAPP (Applied Physics)

Started UCD In LGEL (Geology)

Started UCD In LMAT (Mathematics)

Started UCD in LMCO (Math & Scientific Computation)
Started UCD In LSTA (Statistics)

Started UCD in LUPS (L ysical

Started UCD In LCHE (Chemistry)

Started UCD In LCS| (Computer Sclence)
Started UCD In LNTS (Natural Sciences)
Started UCD in LPHY (Physics)

N D00 T000 E—

Dismissed

Graduated UCD In ENGIN

l Graduated UCD in ENVSC

Graduated UCD In HARCS

Graduated UCD in HUMSC

Left

== Graduated UCD in LAPP (Applled Physics)

3 Graduated UCD in LGEL (Geology)

[ Graduated UCD In LMAT (Mathematics)

== Graduated UCD in LMCO (Math & Scientific Computation)
£ Graduated UCD in LSTA (Statistics)

[ Graduated UCD In LCHE (Chemistry)

] Graduated UCD in LCSI (Computer Science)

[ Graduated UCD in LPHY (Physics)

[l vot Graduated

Graduated UCD In SOCSC
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SYSTEM: Instruction AMSTEM @ 19
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Instructor/Student OQutcomes IAMSTEM ‘. IO
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Instructor/Student OQutcomes

SUBSEQUENT
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HOLISTIC APPROACH 'AMST'E.“L’J'B" IO

PRE/POST CONTENT

PRE/POST Affitude
CLASSROOM OBSERVATIONS & PRACTICE

STUDENT FEEDBACK
ENCOURAGE EVIDENCE-BASED Practices

A A BAY VIEW

Q&Iel ALLIANCE
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USER: Instructor/Department

HUB
PRE/POST SURVEY
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USER: Student/University Overall iAMSTEM @

STUDENT

UNIVERSITY

ADAPTIVE COURSE-
LEVEL Dashboard

ADMINISTRATIVE
FUNCTIONS

EARLY WARNING

SYSTEMS

LONGITUDINAL
STUDENT
OUTCOMES post-grad

LOCALIZED
INSTITUTIONAL
METRICS (current,
change) teaching
practice, learning gains,

retention,...
T ——
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PRE/POST Example: Content IAMSTEM @' IO

BIOLOGY (Preliminary resulis)
average # of questions answered correctly on Pre-Post :

Total students

Before: 13/26 4 point (15% gain)
After: 17/26

Top Quartile students
Before: 18/26
After: 19/26

Bottom Quartile students
Before: 8/26
After: 15/26

4 point (30% gain)
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Class A Class B Time X Group
Interaction
Pre Post | Change Pre Post | Change p-Value
Overall 63.4 60.9 -2.5 63.4 | 58.9 -4.5 075
Real World 714 | 706 | -08 | 737 | 680 | -57 .010*
Connections
Problem-
Solving 49.1 47.1 -2.0 48.5 | 45.6 -2.9 618
Difficulty
Enjoyment 59.6 59.9 0.3 60.2 | 56.1 -4.1 .023*
Problem-
Solving Effort 64.2 64.0 -0.2 66.1 | 61.2 -4.9 012%*
Conceptual
Connections/ 68.3 65.0 -3.3 69.5 | 64.0 -5.5 203
Memorization
Problem-
Solving 67.0 69.6 2.6 68.1 | 65.9 -2.2 .042%*
Strategies
Reasoning 76.8 73.5 -3.3 78.3 73.1 -5.2 .384

Note: A statistically significant Time X Group Interaction indicates that the amount Class A and Class B
changed from pre to post was significantly different.

CLASS BIO instrument from Boulder
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Classroom Observafion(COPUS) iAMSTEM @ 1B

Students are doing: Instructors are doing:
Student codes used: sQ FUp Instructor codes used:
B -Listening y | , lecture-based ¢ A“Q I Lec-Lecturing

course
s e JRtW- Real-ti i
Ind-Individual thinking BRSNS SNy
D CG- Clicker question D FUp- Follow-up
discussion
WG- Worksheet group work | |PQ- Pose questions
0 AnQ- Answer instructor = B ca- Clicker questions
question Course that utilizes Adm
) .. several active- PEPER | |AnQ- Answer questions
u SQ- Student asks a question :
learning : :
. 5 " |MG- Moving through the
instructional = chasraie
practices MG

. FUp 11 101- One on one discussions
\nQ with students
. /Adm- Administration
Figure 4. A comparison of COPUS results from two courses that have different instructional approaches.

Based on 2-minute increment observations

The Classroom Observation Protocol for Undergraduate STEM (COPUS): A New Instrument to Characterize University STEM Classroom Practices
Michelle K. Smith,* Francis H. M. Jones,T Sarah L. Gilbert,t and Carl E. Wiemani
CBE—Life Sciences Education Vol. 12, 618-627, Winter 2013



Student Feedback AMSTEM @

Highly Structured Course

Adaptlve Learnmg Modules [Carnegie Mellon OLI]
Flipped Classroom [uw Bio Group]
In-class group exercises

Practice exams, Reading quizzes T e

™ Lmd Dst::g:n;:t:’c:w?cn the molecular structures of the different types of lipids.
EXPECTED (hoped for) reduction in '

acC h leveme nt g a p Estimated Learning by Student &) Class Accuracy by Sub-Objective @

572 students *
1dot <= g students *
Identify ti olecular.. 530
Identify t olecular.. 512
® ! ul 502

. LR
.e .o Identify the basic.. 476
< o) . ‘- s Nt
LA R J LR
= o=




UCDAVIS “
S

iIAMSTEM
HUB @

iamstem.ucdavis.edu

THANKYOU!!

QUESTIONS?

Marco Molinaro, PhD
Asst. Vice Provost for Undergraduate Education,
iAMSTEM Director, mmolinaro@ucdavis.edu

Ana Corbacho, phD
iIAMSTEM Associate Director for Research Experiences
and Diversity

Chris Pagliarulo, phD
iAMSTEM Associate Director for Instruction &
Assessment

Alisa Lee
iIAMSTEM Program Manager

Amy Smith, PhD
iAMSTEM Lead Evaluator

Matthew Steinwachs
iAMSTEM Lead Programmer

Alberto Federico
Luiz Tiffany
Jagdish Kira Pearl
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