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Context Task Solution Resources Framework
Junior level Electricity & Magnetism | Find the Multipole Expansion for the Part A (Done by instructor) Part B (Done by students) To explain the
otential of any localized charge 4 N : students’ thought
« 16 students P L , The Taylor Series
distribution in terms of powers of -. Write 4 In terms of r and r o , process, we employ
N T using Law of Cosines. Flx) = d"f(a) (x —a) the Resources
* 4 groups of 4 students Cz — 12 + ()2 - 2rr'cosa ) = ; P " Eramework.
n=
o F;rlc)u?s collaborate to solve problems : N p | N A Resource is “a
In lecture Zggt/oer :Xr rteesréri\O?]ut of the Determine a ) chunk of knowledge
The lecture covers Taylor Series in P P . Assuming, Pis “far away,’ — = 0, that students bring to
’ 22=r?(1+ —) -2 T—COSC() so we can take a = 0. bear on a situation.l”
weeks 3 & 4 N (’”) " / N .
Method()lO e ™ e N We alfrange the
9y Seta=+1+¢ 1 1 3 resources into a
» Our observations are based on where € = (5) (= — 2cosa) f€)~ (I=setge) resource graph? to
emergent claims T N J llustrate the
Original I_mage: Griffiths / \ StUdent,S thoug ht
« We employ video-based microanalysis Flectrodymamios 4% Ed. Taylor Expand the process.
of intra-group conversation v expression %(1 + )2 with
respect to e.
« Data Is taken from 2 of the 4 groups - ~

Students’ Resource Use for the Taylor Series
@ was 0 here [Taylor Series \

Quiz].”

“Thi Multivole E . /The Instructor never \

. I.S one [,, ultipole Expansion] d O addresses the difference

s different. between a being an arbitrary

point to expand a function
“| don’t quite understand why a (Mathematics), and a number
was 0 in that one either.” / related to the value of a

/X Pomt Of physical quantity, such as the

_ Potential (Physics).
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The student’s choice of a is
highly dependent on how
the Instructor frames a.
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/Students rely heavily on prior
experience when performing

Taylor Series in Physics.

The students had a quiz on Taylor Series

the class period before Multipole
Expansion. They refer to it frequently. /
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The Instructor made an
Interesting comment before
the Taylor Series quiz.

~

Coordinates

-~

The students are \
right in thinking

that a is related to
the coordinate r.
However, they are
confused about
what a Is, and how

It relates tor.
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“It is generally true that a
equals 0.”
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ﬁ _ \ A student responded to
a was 0 is this the question, "why would
one [Taylor Contradiction we pick a equal to 0”7?
Series quiz] “Because we never pick
but | don't anything else.”
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