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Introduction

Write down some of the skills that made you become
successful in your career — something you are good at,
something that you know you do well.
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How did you become good at this?



many important skills not formally taught
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how can we teach those skills?



Introduction

focus on skills, not concepts



Introduction

origin of course:

weekly research seminars by faculty for incoming GS



Introduction

Physics 95: “Topics in current research”
8-14 majors, mostly juniors and seniors
condensed matter physics, atomic physics,

biophysics, high energy physics, cosmology,
astrophysics, string theory...



Introduction

Original course structure

e WWednesday night: seminar led by faculty member
e Monday: preparatory lecture by instructor
e Final term paper
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Introduction

Outcome

e ideas about current p esearch

e some background p

(but very limited ass'nt)



e Course design
e Instructional approach

e Results



how can | teach 22 different subjects effectively?



have students teach!






how to keep non-presenters engaged?



how to keep non-presenters engaged?

evaluate on discussion skills



Setting learning goals

Grant Wiggig ay McTighe, Understanding by Design (Prentice Hall, 2001)



Setting learning goals
e approach, not content
e focus on understanding

e backward design

Grant Wiggig ay McTighe, Understanding by Design (Prentice Hall, 2001)
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Course design

After course, will be able to

e draw on broad knowledge base in current physic
e research new (and unfamiliar) topics

e participate in discussions with peers and experts
e design and deliver effective presentations

e write scientific article for non-science audience

e evaluate your own and others’ work



evaluation

|
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evaluation
writing reading
assignment assignments
20% 20%

participation 20% - instructor evaluation
in discussions of presentations

quality of peer & self evaluation
peer evaluations of presentations
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Standards for effective oral presentation

e Vocal skills
e Verbal skills
e Content
.Visuals

e Discussion management



Standards for effective writing

e Structure
e Content and ideas

e Mechanics



Standards for discussion participation

no questions 0
irrelevant question 1
clarification or comment 2

trigger for group discussion 3



e Course design
e Instructional approach

e Results
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Instructional approach

weekly schedule

student research
presentations seminar

. .
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reading peer & self  feedback
due evaluations  meeting

all presenters non-presenters



Instructional approach

presentation workflow
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Instructional approach

presentation workflow
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Instructional approach

presentation workflow

present
reading rough discuss feedback
material outline  presentation meeting

v v v v
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read & detailed revise self
research outline evaluation

face-to-face online/email self



Instructional approach

feedback meeting

e review video
e discuss self, peer, and instructor evaluations

e score questions asked



Instructional approach

written communication skills

e physics content: gamma-ray bursts
e audience: non-expert

e medium: newspaper article (scenario-driven)



Instructional approach

written communication skills

e physics content: gamma-ray bursts
e audience: non-expert

e medium: newspaper article (scenario-driven)

scored using Calibrated Peer Review



Instructional approach

Calibrated Peer Review

* review rubric

e research and write article

e upload article

e score 3 calibrated articles

e score articles of 3 peers (anonymous)
e score own article

e review compound score

http://cpr.molsci.ucla.edu
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instructor activities

traditional seminar
preparation lecture
class deliver lecture
1-on-1 meetings optional

out of class grading termpapers
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Instructional approach

instructor activities

traditional seminar
preparation lecture reading material
class deliver lecture attend
1-on-1 meetings optional 7-10 per student
out of class grading termpapers none

net demands on time similar (but more fun!)



e Course design
e Instructional approach

e Results



low N — qualitative results



let’s first look at student evaluations...



Overall:

“The best course | have taken at Harvard, and probably
the most useful for when I leave this place.”



Overall:
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“Definitely the most enjoyable physics class that I've had.
I walk away actually knowing, understanding and even
REMEMBERING what I'd learned.”
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“I learned a lot about how to present scientific ideas
effectively, how to go about learning a new scientific
topic quickly (which I’'m sure will be useful in future

endeavors).”
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“I learned a lot about how to present scientific ideas
effectively, how to go about learning a new scientific
topic quickly (which I'm sure will be useful in future
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“Really important and rare opportunity to develop
essential skills that you don‘t learn in other physics
classes.”
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Learning happens:

“Wonderful class — you’ll learn more in this class than
many of the other physics classes at Harvard.”

“If you don’t understand something, you HAVE to push

yourself to understand. Half-ass explanations just
seldom work."”

“One of the few courses I've taken where the amount
learned doesn’t match the difficulty of the work.”



workload

workload (hrs/week)
<3 36 7-10 11-14 >14

year N 1 2 3 4 5

2007 10 1.7
2008 6 2.2
2009 8 2.1
2010 9 2.3

av. nat. sci. 2.6




Physics still center stage:

“I have a better appreciation for the field of physics in
general, and am much more informed regarding what

current research is going on in physics today.”
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Physics still center stage:

“I have a better appreciation for the field of physics in
general, and am much more informed regarding what
current research is going on in physics today.”

“I learned much more physics in this course
than I have in other courses”

“This course allows you to actually think like a physicist
about topics like how to solve a challenging problem or
what are important questions in modern research.”






student vs. instructor evaluations

students instructor
round 1 67.4% 68.2%
round 2 70.7% 71.1%
round 3 69.7 % 73.2%

course 69.2% 71.4%




questions asked

year 1 2 3 total to peers to faculty
2008 0 83 37 120 66 54
2009 0 144 22 166 71 95

2010 21 67 19 166 65 42




have we accomplished the learning objectives?
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e evaluate your own and others’ work
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After course, will be able to

e draw on broad knowledge base in current physics v
e research new (and unfamiliar) topics v/

e participate.in discussions with peers and experts v/
e design and deliver effective presentations v/

o write scientificarticle for non-science audience ¢

e evaluate your own and others’ work v/



Conclusions

o effectively teach communication skills

e content learned in spite of focus on skills
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