





Full-size, high-speed
autonomous cars with Ford









Reports say Fiat Chrysler coul d face federal suit
over excess diesel emissions

Eric D. Lawrence , Detroit Free Press



http://www.freep.com/staff/27775/eric-d-lawrence/

Experiential Learning in the
Engineering Design Process
Team-Based, Experiential Engineering Education Opportunities:

Students from 9 Different Schools and Colleges Across Campus

Graduate and Undergraduate Students

Faculty-Sponsored Research Design Teams

Industry Sponsored Design Teams

Hands-on Technical and Professional Skills Workshops
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Personalizing Introductory Computer Science:

Ecoach in EECS183, 200 and Beyond

Mary Lou Dorf, Ben Hayward, Holly Derry, Amir Kamil, Erin Donahue, Kristen Escher

Nudgeto Sart Projeds Early

Project 1: CUPCAKES!
Pest students agree het the best tip for saoring highly on the

project is SPRIEARLY

Thereare plenty of reasonsto tum in your first submission today:

» Sudentswho start earlier receive higher grades (inthe dasd!)

» Sating projed 1 on the due date eamed the lowest grades
inthedass an average of 72%

« Sarting aweek or more before eamed the highest gradesin
thedass: an average of 85%t0 93%

WhenBhouldstartproject 26

Finalgrade?

Daysibefore@ueldiatel
+ Youdon't need tofinish the projed to receive feedbadk
fromthe autograder
« Sarting ealy gives you better acsessto staff
« BdraCedit

Nudge on How CSis Really Magic

Computer Sienceis changing everything.
https:.//www.youtube.com/weich A= xJaSulll

Apregnant blind woman goesin for an examand the Dodtor mekes
a3Dprint of the fetus'sface.
h; ps://www.facebook.com/omeletocom/videosi

Fghting dydexiawith Computer Sience
h; ps://www.youtube.com/watch?v=2LK9bC3NUKER

Alost boy finds hismother using Google Earth.
h; ps://www.youtube.com/watch?v=uEY-j-tCOWQR

Provide students with consistent

insights into their progress leading to higher
motivation, engagement, and behavior change

Provides expert electronic coaching
to students with personalized messaging

Combines learning analytics with the
best of behavioral change theory

Learn best practices, receive

personalized assistance, discover opportunities
in areas of interest, avoid common pitfalls

Nudge on Don't Gve Up

Post Exam 1 — Words of Encouragement!

(ongratulations. Greet Job!!!

The vast, vast mgjority (I'd say 98%) of studentsin BEECSaren't inherently
brilliant - they work hard. It'seasy tothink that you don't belongin CS
that everyoneismuch smarter etc, but that smplyisn't true. When |
began CS| came fromaliberd arts badkground with no meth - | thought |
wasgoing to be destroyed. | thought these CSkidsare going toblowme
away-1'mgoing tolook dumb. Thistype of thinking terrified me-and
only got worse when | got aDon thefirst EHCS 183 exam.,

| dedided to preserver and then, thingsjust didked after awhile-my
subsequent exams scorewasan A | till havetowork VERYhard to
maintain ahigh GRAIn CS- but it'sthe most rewarding joumey I've ever
hed.

Nudge on Exam Prep
Exams: Secret to Success!

Feer not, Seen

Hintsand tipsto help you prepare for Eam 1

Beforetheexam

* Rradiceon paper (not on acomputer)

* Padicepast examns

* Keepitsmple

« Layout your logicbefore you code:

« Sartwithwhat you know—there dwaysis something

"How would you have prepared differently?"!

W\e analyzed over 300 answersfrom last tem.
Hereiswhat wefound:

Exam Playbook: Preparing for exams!

« What grade are you aiming to get on the exam?

Howmotivated are you to get thisgrade?

* Howimportant isit to you to get thisgrade?

Howexdted, anxious, confident, frustrated, prepared,
inseaure, determined are you?

Toadchieve the grade you went, which resouraes will

help you prepare?

Desaibe why you think it will be useful

 How, WWhen, and Where will you use each resource?






Combating Implicit Gender Biasin
Introductory Computer Programming Courses  wuw sscumecrose

COMPUTER SCIENCE
& ENGINEERING

UNIVERSITY OF MICHIGAN

& MARINE ENGINEERING

UNIVERSITY OF MICHIGAN

Laura K. Alford (NA&ME), Valeria Bertacco (CSE), Mary Lou Dorf (CSE), Sophia Kotov (LSA:CS)

Conputing CARES Directive #3 : Improve climete and conduct anmong the student population in the entry-level courses.

A

raising awareness of implicit bias will
obstadesto gender diversity improve the climate of the CSE program

in the computer sdence and computer engineering undergraduate programs

a series of interactive exercises

stereotype dimate lf-efficacy
tratsof acomputer  women experiencesin - women havelower seif- on implicit gender biasin CSE
sdentistarenot  freshmen and sophomore- - efficacyin STEMfieldsthan .
gppedingto level coursssare often their mele peers eg. to encourage a more Welcomlng
women, affeding negative (isolation, women viewan A/B+ a8 atmosphere for women (and everyone!)
entrnyHevel harassment, etc), withthe  anindicator theyarenot
enrollment result thet meny deddeto performing & alevel ENGR101/151
changemgiors hencethe  suffident to completethe EECS 183/280
poor retention rate degree suasessfully

Fall 2015 (collected, processing)
Winter 2016 (collecting now)

remove obstad es that hinder enrollment and
retention of female studentsin the C3Eprogram

research supported by Transforming Learning
for a Third Century Grant: Computing CARES

track female student enrollment in
CSE; long term study on implicit bias

in progress: comparing all data to assess impacts of these strategies
entry survey
assess confidence in
programming skills and
perceptions of the CSE
environment

analysis will drive improvements to the program & future studies

implicit bias presentation

semester

staff training

GSIs and IAs are led
through a 1 hour workshop
focused on bettering
teaching skills through
knowledge of implicit bias

Implicit Association Test
students take Harvard’s
Gender-Science IAT and
submit form reflecting on
taking the IAT, but do not
submit their results

lecture given to all classes

revisiting implicit bias, why

we took the IAT, interviews
with women from industry,
interactive story sharing in
lecture and via online form

exit survey

re-assess confidence in
programming skills and
perceptions of the CSE
environment

improved understanding of student experiencesin CE
dasssswill provide guidence on aedting and sustaining — impliat biasof al kindsin firgt-
awelcoming environment for all students

spin-off group investigating

year engineering qourses

7

spin-off group supported by Inclusive Teaching Grant
16: Addressing the Impact of Implicit Bias on Teams
in Introductory
Engineering
Courses



REBUILD-ing STEM Education at Michigan

Tim McKay: Arthur Thurnau Professor of Physics, Astronomy, and Education

Stereotype Threat and Gender Differences
Despite generations of gradual progress, women and minorities remain
underr in the of all STEM i The causes of
this disparity are various, but one important factor is the existence of
group performance differences (GPDs) in introductory STEM courses.
These GPDs persist even when accounting for various measures of prior
performance, including high school GPA, standardized tests, and prior
college performance. We have uncovered a consistent pattern in GPDs:
while they are ubiquitous and substantial in lecture courses evaluated by
timed examinations, they are absent in lab courses evaluated through
more authentic means. The pattern observed at Michigan has now been
confirmed in data from other R1 universities. This pattern suggests that
evaluative style might be responsible for substantial gendered
performance differences, rather than subject matter or intrinsic ability.
We hypothesize that stereotype threat (ST) plays a central role. When an
individual is placed in an evaluative environment in which they know
others might expect them to confirm a negative stereotype, they expend
some cognitive resources on this concern, modestly reducing their ability
to perform.

Authentic Research Design Labs
Two new HHMI grants are supporting the development of Authentic
Research Design labs for undergraduates in introductory biology and
chemistry courses at Michigan. These labs expose students to authentic
science from their earliest classes. Two models are in use.
Faculty Research based labs: Research questions of authentic
importance to faculty members are brought into introductory lab
sections.
Student designed labs: Students spend the first half of the term
learning how to pose an authentic research question of their own.

i

~

https://rebuild.lsa.umich.edu/

Abstract

The University of Michigan began a campus-wide program to reinvent
introductory teaching and learning in the core STEM disciplines in January
2014. The Researching Evidence Based Undergraduate Instructional
Learning Developments (REBUILD) project brings together the
Departments of Physics, Chemistry, Biology, Math, and Astronomy in a
multi-year effort to change the culture around intro STEM teaching. Our
goal is to make evidence-based, scholarly teaching the new normal,
replacing our longstanding reliance on tradition. Since REBUILD launched,
we have engaged in a wide range of reform and analytics efforts. In this
poster we will report on a few of our recent efforts.

REBUILD team members: Tim McKay, Aaron Pierce, Trisha Wittkopp,
Laura Olsen, Ken Cadigan, John Wolfe, Eric Bell, Karen Smith, Ralf
Spatzier, Anne McNeil, Lisa Latucca, Mary Wright, Maybeth Bauer, Ben
Koester, Gina Shereda.

University of
Minnesota Biology
Professor Robin
Wright speaks at the
fall 2014 Provost's
Seminar on Teaching,
Her topic: “Start
Where You Are:
Incorporating
Scientific Teaching
Approaches in Your
Existing Lectures.”

Active Learning and Studio Instruction

Many of the large STEM lecture courses at Michigan are making
increasing use of active learning methods. Time spent in large group
meetings (what used to be lectures) is often dedicated to in class work,
while content is presented in advance. Biology 171 has been substantially
revamped, leading to significant increases in both student learning and
satisfaction. Physics 140 and its accompanying 141 lab are also the
subject of a major reform effort to begin in January 2016. Students will
use computation to engage with real world problems and conduct
experiments using sensors they take out into the world.

Research conducted at other institutions makes it clear that a studio
mode of instruction, in which students spend all their time in class
working collaboratively in small groups, can have a major impact on both
student performance and persistence in STEM. REBUILD team members
are exploring ways to experiment with studio instruction now, and hoping
to collaborate with the University on the creation of studio spaces
adequate for teaching at our scale.

SITIEIM
VISION

Shaping the Future of STEM Education at U-M

Campus-Wide STEM Planning Process
REBUILD is leading a campus-wide planning process incorporating input
from diverse voices — administration, faculty, staff, and undergraduate
and graduate students. We welcome broad-based participation in the
Provost’s Seminar on Teaching on October 5%, 2016, where we will unveil
and discuss the STEM Community’s proposal for transformation.

and Srared
Stategies

Writing to Learn in Introductory STEM Courses
Writing to Learning has long been known to be a very effective approach
for supporting higher level learning across the disciplines. Despite this,
students in introductory STEM courses are very rarely asked to write what
they know, mostly because of perceived practical barriers to providing
meaningful feedback to this work or assessing it for a grade.

At Michigan, Presidential Postdoctoral Fellow Ginger Shultz has been
working with Professor Anne Gere — Director of the Sweetland Center for
Writing — to develop MWrite, a toolkit of technologies and practices
designed to support the inclusion of serious writing in large introductory
STEM courses. This toolkit will rely on two key approaches — technology
supported peer evaluation of writing, especially useful for developing
student understanding of difficult concepts, and the use of natural
language processing and latent semantic analysis for giving instructors a
collective understanding of what students are writing.

They have piloted this approach in General Chemistry, where students are
asked to read Lewis’s original 1916 paper in which he proposed the ideas
for the ‘dot structure’. After reading this, students respond in writing to a
series of prompts aimed at eliciting their own understanding, then review
one another’s work. They show real gains in understanding: results were
recently published in the Journal of Chemistry Education.
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