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Setting learning goals

Grant Wiggins and Jay McTighe, Understanding by Design (Prentice Hall, 2001)
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1st exposure deeper understanding
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1st exposure deeper understanding
1st exposure deeper understanding
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Three major components:
e information transfer (out of class)
® projects

e in-class activities
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ERIC MAZUR
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Information transfer

social document annotation system
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Information tran

Student 1 - 25 Feb, 04:55PM
Yeah, this is where I'm confused. From the first paragraph: “It takes a moving or
spinning charged particle to create a magnetic field...” however there is no obvious
motion of charged particles in a piece of magnetic material (bar magnet for exam-
ple?). How does this reconcile?

Student 2 — 26 Feb, 08:29PM
Maybe they are trying to say that there is no OBVIOUS motion, but they are 4
moving via a current. Therefore, it meets their definition that it takes movin®
ticles to create a magnetic field

Student 3 — 2 Mar, 09:00AM
I agree that the motion is not “obvious” in that it is not visible to the naked eye. The
cause must be atomic.

Student 2 — 2 Mar, 11:37AM

Oh the answers to this question kind of address my question above - I guess there
isn’t a force if the particle is stationary, but since even when an object is stationary
(thus no obvious motion), there is a magnetic force. It’s when everything, including
the particles, are stationary that there is no obvious motion.

Student 4 — 4 Mar, 01:05PM
Is there ever a situation in reality where everything, even the particles are not ...
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Information tran
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Information tran

AP50 Spring 2015

Annotation Rubric

Your annotations of the textbook on NB will be evaluated on the basis of quality, quantity, and timeliness, as
shown below. Your goal in annotating each chapter is to demonstrate timely and thoughtful reading of the text.
When we look at your annotations we want them to reflect the effort you put in your study of the text. It is
unlikely that that effort will be reflected by just a few annotations per chapter, unless your annotations are
unusually thoughtful and stimulate a deep discussion. About 7-20 thoughtful annotations per chapter spread out
over the chapter is about right, but keep in mind that quality is more important than quantity!

About 4 days after the deadline of the last chapter in each unit, we will provide an overall assessment of your
annotations in that unit using the usual three-point scale (0-3), by combining your annotation scores for the three
categories.

Quality The textbook replaces the lectures (us reading the textbook to you) so that we can do more
interesting things in class. Therefore it is important you read the text thoughtfully and attempt to
lay the foundation for the work in class.

2 = Demonstrates thorough and thoughtful reading AND insightful interpretation of the chapter
1 = Demonstrates reading, but no (or only superficial) interpretation of the chapter
0 = Does not demonstrate any thoughtful reading of the chapter

See the examples on the next page to see the quality criterion applied to sample annotations.

Quantity To lay the foundation for understanding the in-class activities, you must at least familiarize
yourself with the entire chapter — not just the first few pages.

2 = 7-20 thoughtful annotations that cover each section of the chapter
1 = 7-20 thoughtful annotations, but not each section is annotated
0 = 6 or fewer annotations

Timeliness The work done in class depends on you having done the reading in advance, so completing the

reading on schedule is important. Your annotations can be questions, comments, or responses to
existing questions or comments. Responses are allowed up to three days beyond the posted
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Information transfer

Annotation rubric

e Quality (must be thoughtful)
e Quantity (7-20 thoughtful & distributed)

e Timeliness
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Information transfer

JAN FEB MAR APR
. 27 29 3 5 10 12 17 19 24 26 3 5 10 12 24 26 31 2 7 9 14
—l
Z:D’ 6 7 8 8 8 9 10
@]
< T 2 23 2 |25 26|27 28 29 30 31 32 33 34
5

T— sections 27.4 and 27.8 optional

2 approach




Information transfer
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Information transfer

unit deadline
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Information transfer

unit deadline
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chapter deadline

three extra days for answers to questions
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Information transfer

95% of students complete all readings!
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Projects

1 design 2 approach



Projects

e 1 projects/month (6 over 2 semesters)

* new team formation for each project

e projects not prescriptive, but open-ended
e 3 types of project “fairs”

e external evaluators
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Projects

To be successful, the projects must

e require practical application of skills
e be linked to real world problems

e have compelling narrative (help/do good)
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Projects

Fall Spring
Rube Goldberg Ecotricity
Mission to Mars Crack-a-Thon
Symphosium INSPECT Fair
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This video is about El Sistema

Eric Mazur

LandPhilharmonic

El Sistema

LandPhilharmonic



Projects
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Projects

Build a beautifully sounding instrument
from recycled parts
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Projects

Build a beautifully sounding instrument
from recycled parts

e musical range

e Q-factor

e harmonic spectrum
e sound level

e tuning stability
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Projects

Milestones:

e team contract
e proposal

e fair

e report

e team, peer, and self assessment
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Projects

Milestones:

e team contract (at beginning)
e proposal

e fair

e report

e team, peer, and self assessment
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Projects

Milestones:

e team contract (at beginning)
e proposal (+1 week)

e fair

* report

e team, peer, and self assessment
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Projects

Milestones:

e team contract (at beginning)
e proposal (+1 week)

e fair (+3 weeks)

* report

e team, peer, and self assessment
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Projects

Milestones:

e team contract (at beginning)

e proposal (+1 week)

e fair (+3 weeks)

e report (+1 week +3 days for revision)

e team, peer, and self assessment
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Projects

Milestones:

e team contract (at beginning)

e proposal (+1 week)

e fair (+3 weeks)

e report (+1 week +3 days for revision)

e team, peer, and self assessment (at end)
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This video is about Flute Capacitor

Eric Mazur

Flute Capacitor

El Sistema

Flute Capacitor
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competition instead of

social good/empathy as motivator
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In-class activities
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In-class activities

2 weekly 3-hour class periods
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In-class activities

blend of 6 “best practices”
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In-class activities
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In-class activities

one project
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In-class activities

2/3 scaffolded, guided

MAR APR
26 3 24 26 31 2 7
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In-class activities

26 3 5 10 12 24 26 31 2 7

1/3 ungquided
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In-class activities

team intro
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In-class activities
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In-class activities
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In-class activities

LC: Learning Catalytics 90 min Tutorial 60 min
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Estimate quantities Conduct experiment with team
o Take measurements
Develop individual strategy
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In-class activities
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In-class activities

Tutorial 60 min
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In-class activities
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In-class activities
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In-class activities
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goal: develop problem solving

and metacognitive skills
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phase goal

solve (at home/individual) skills development

eflect (in class/team) metacognition
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Individual phase (at home): From the time you receive a problem set to the time it is due
to work on the problem set alone. The work you complete during this phase will be
correctness. You may only use blue or black ink and you must attempt to solve each pr
4-step procedure (see Section 1.8 in the textbook for additional details)

Getting Started

Devise Plan

Execute Plan

Evaluate Answer

State the important information and summarize the problem. If po
Note any assumptions you're making.

Devise a plan of attack before diving into the solution. Break down
manageable segments. Identify which physical relationships you can 3

Carry out your plan, explaining each step. The argument should be
your thought process at each step (including roadblocks). Any va
defined, and your diagrams should be labeled.

Check each solution for reasonableness. There are many ways to jus
the symmetry of the solution, evaluate limiting or special cases
situations with known solutions, check units, use dimensional analys
of magnitude of an answer.

You can consult the textbook and online resources, and you may consult the teaching stz
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Getting Started

at home:

Devise Plan

implement 4-step procedure

Execute Plan

(evaluated on effort)

Evaluate Answer
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with your peers. It’s ok to try hard and not succeed at first (only your effort is evaluate
every problem. If you reach the Evaluate stage and find that your answer does not
describe your thought process so you are prepared for a discussion with your team in clag

Team/Reflect phase (in class): On the due date of the problem set, you will work w
improve and/or correct your solutions, reflect on your work, and determine what you n¢
stage, you may only use red ink to write on your problem sets (pens will be provided i
minutes, your team will be provided with a solution set which you may use to confir
additional 45 minutes, your team must submit the marked-up problem sets together
sheets for the entire team and a team scoring sheet.

It is the team’s responsibility to ensure that all team members hand-in complete a
solutions together with a completed reflection sheet, because your team’s submitted
team score. This means that if you do not put in adequate effort before the Team/Reflect
only your own score, but also that of your team members. Likewise, it is important to
your team marks his/her work up correctly during the Team/Reflect phase.

Important: Writing on the problem set in class in any other color but red will be consideré

1 design 2 approach



in class:
mark up/improve solutions

complete reflection sheet
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phase credit

solve (at home/individual) 50%

reflect (in class/team) 50%

2 approach




“l was inspired and encouraged to do these
problems on my own with the promise of

collaborative work [the next day]”
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“| felt less pressure to find the right answer

and more freedom to explore”
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In-class activities
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goal: formative assessment

collaborative learning
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round credit

individual 50%

team 50%
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round credit average score

individual 50% 40%
team 50% 85%
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Assessment

[ self-directed learning ]

[ learning goals ]

[ team work ]

[ professionalism ]
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Assessment

Scale: 3-0

[ self-directed learning ]

[ learning goals ]

[ team work ]

[ professionalism ]
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Assessment

Scale: 3-0

NB annotations
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=

Ethics
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Assessment
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Assessment
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Assessment

lowest table
score lookup
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Ownership

2 approach 3 results




Ownership

Course evaluation: 4.2/5
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Ownership

“The structure of the class made what was my
least-favorite subject into one of my favorites.
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Ownership

“The structure of the class made what was my
least-favorite subject into one of my favorites.
| was worried that people, including myself,
would just slack off and do the bare minimum,
but you really need to be on top of your read-
iIngs and concepts in order to contribute to your
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Ownership

“Dear Harvard students, this class will be un-
like any class you’ve taken at Harvard, and it
will, hopefully, shift the entire foundation upon
which you’ve based your education. | truly be-
lieve everyone should take this course; prepare
to take full ownership of your learning.”

2 approach 3 results




Ownership

Attendance: 94% (AP50a), 97% (AP50b)
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Ownership

Attendance: 94% (AP50a), 97% (AP50b)

3 hours and they don’t leave!
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Ownership

“l don’t think | am well enough to make
it through class. | feel terrible because |
don’t want to let my team down by not
being there, but | don’t think I'd be very
helpful in my current state.”

(via email)
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Self-efficacy
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Self-efficacy

(students’ belief in their ability to succeed)
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Self-efficacy
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Conceptual Mastery
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Conceptual Mastery
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largest conceptual gain in any course past 6 yrs!
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Conceptual Mastery
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Conceptual Mastery
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as good as when | do my best teaching!
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Can create ownership of learning physics!
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Can cr ““ ‘sics!
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"you come out with so much know-

ledge and experience and fun”
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for a copy of this presentation:

ericmazur.com

Additional info: i EE E

Farth
e

pearson.com.au/MazurMorelnfo

Follow me! I eric_mazur
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Self, Peer, and Team assessment
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Team, Peer, and Self assessment

Self Assessment

Self Assessment (you!)

Never

Rarely

Sometimes

About half the time
Most of the time
All of the time

1. | | participate fully in team activities

. | I come to class well-prepared for all team activities

3. | | communicate effectively and respectfully with team members:

e | express my opinions respectfully and with clarity

o |listen respectfully to the perspectives and contributions of others

e | collaborate effectively with team members to make decisions and
resolve conflicts

4. | Attendance:

e | am present for team activities

e |am on time/punctual

5. | | take responsibility for my own part of team work and decision-making

6. | | am open to change and willing to re-evaluate my own position in light of

new information from others

7. | Please describe one thing that you think you do well, that helps to make your team more effective
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Team, Peer, and Self assessment

4. Relative contributions

How much did each team member contribute to the overall goals? Please note that the sum of all relative
contributions must be zero — if one person did more than his/her fair share, then others must have done less.

RELATIVE CONTRIBUTION

Less than fair share More than fair share
Almost Much Somewhat Fair share Somewhat Much Almost
nothing less less more more everything
Self
Member 1
Member 2
Member 3
Member 4
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oa, Peer, and Self assessment




oa, Peer, and Self assessment

e\ You were great to work with and a true team player!
e Your ideas were a great contribution to our team

e You come up with good ideas

* You were really easy to work with and had a

contagious enthusiasm
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oa, Peer, and Self assessment

e\ You were great to work with and a true team player!
e Your ideas were a great contribution to our team

e You come up with good ideas

* You were really easy to work with and had a

contagious enthusiasm

“| felt as if | was able to effectively communicatge my
ideas, even though they may have been wrong...

(still good for discussion, right?)”
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oa, Peer, and Self assessment

o\ | would suggest being more responsive throughout
he project process.
e Sometimes you’'re not engaged in activities
e It was hard to understand what you actually thought
about an idea or project
e You could be more reasonable about what is adtually

feasible and what isn’t
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