Re-developing Upper-level Electrodynamics using Physics Education Research University w

Chitra Rangan, Department of Physics, University of Windsor of Windsor
Windsor, Ontario, N9B 3P4. Canada. rangan@uwindsor.ca thinking forward

Learning activities & assessment linked to learning goals

Motivation: The view from the top
Interactive demonstrations of how to Students generate a midterm and final exam

translate a physical description of a “formula sheet” to help them organize the

problem to a mathematical equation knowledge from each unit. Reinforce (explicitly) the

applications of a concept to
real-world devices/phenomena
Concept Diary: students explain the Homework opportunities to

physical meaning of the formal and/or explore concepts and make

mathematical formulation of the solution. connections across subject

Peer reviewed double blind. boundaries.
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Problem solving scaffolds v1: Problem solving scaffolds v2: L A" o o Re-develop Lesson Plans with Engagement Strategies

*A typical exam problem is given to the students *Engage an ‘expert’ - a student who hgs_ - . s 1 : (Inspired by Dr. Don Woods)

who are asked to think about it and discuss in pre-  taken the course in the past-to solve a }
assigned teams. problem snmllar to the one posed'm the

*Then they are given a hint sheet with the steps. = - -worksheet. -

needed to take in order to.complete the probl lem. " <The expert deconstructs the solutlon *

-~ e

+20 minute Iecture'inodules
- *Active learning activities: group problem solving,

ﬁhﬂnstruc;brclrculates to ensure that the ' into steps, and this deconstructed sap\pﬁ! ‘a.i’;' e i thlnk -pair-share, ‘clicker’ questlops kmesthetlc

d|scuss|ons s stay f focussed and to red|rec{-{hr will be given to the students via the /' ‘;w “ 4 b e activities, Applets/animations
discussion if they are approaching the problem in | course site. . 5 A _ ', “ePeriodic informal feedback (ombudsmen)
a wrong or inefficient way. v +Gradually, the scaffold will be brqught' : AL '-Posmve value reinforcement
| *As the course progresses, the hints get fewer ! down, i.e., the steps will get fewerand | - Course and class learning goals
|| and less specmc / A , less detailed. / -Synchromzatlon of laboratory actlvmes to “Iecture”
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Asses:! nt‘of strategies: a2
_ +see if the students still require solutlonsof the homework p;ob ems .

< reduction in time taken to complete a typlca'l prablem sb"‘ng ctnvnty

< normative feedback T “
.

Learning activity/
Teaching method

| = w b - > ’ Ty '-
B pad VS : i
Rt Challenglng Iearnmg goals I ) Outcomes

\ i \ -
Studeﬂt‘s mUSt . ) : AT Grade Distribution (& SET scores) as a function of time and interventions | Instructor Reflection:
Z\cqulre dlverse athematlcal knowledge set (vectors dlfferentlaj i RAC™N > SN Sy S e L

- A reasoning and in problem solving.
DR S | 2 : N PMED | cto SET scoescomaatawelwith st
equatlons, eﬂmplei( variables, special functions, tensors) . : - : wony |t ettt e

-Apply‘these mathematlcalﬁchmm.lesfo; splyyggproblem!‘s J“ : [ . i ) | tn correltes well it the adopting o theseengaging

{ Y 2009 (4.7) teaching methods.
-Translaﬁaphyamem to a mathematical model . a0 K e oy %54 rvng e ot it s’
-EvaIUate-mathematg:aTmmods and select the best technique to ® : s 1) o1 | Rk sl Tl it o s
- N n | St -
- solve thegroblem . ‘ hes VOB - A A 2006 (5.1) o | A survey in 2010 indicated that students liked the “clicker”

«Critically interpret the'wthematlcal L_ults . - , . 2 : mopiy | e ik st smengl
*rganlze this bOdy Of leonedg. h o X ™ A+ A A B+ B B C+ C C D+ D D F F Along with the “technical” teaching methods that are.

The course was taught with the traditional “chalk and talk” method plus homework problems from designed to improve understanding and retention, itis

-Make connections across sub}ect boundaries : 2 -~ 2005-2008. Inferventions werestarted in 2009 (scafoding v.1)and morified in 2010 (scaffolding .. | eAuall or more important o incorporatethe soft
—_— 23 . In 2012, the instructor slipped back into old “easy” habits due to increased frequent
~ u > h -— . = B Instrucor SET score,in red next 10 the yr, clerly ndicate th populay of the teaching methods. | feedback, moivation, etc.
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homework as wel. This is difficult at this level since
setting good problems is quite challenging.




