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ADDRESSING COMMON STUDENT ERRORSWITH

CLASSROOM VOTING INMULTIVARIABLE CALCULUS

Abstract: One technique for identifying and addressing comstadent errors is the
method of classroom voting, in which the instrugiggsents a multiple choice question
to the class, and after a few minutes for constamrand small group discussion, each
student votes on the correct answer, often usimgna-held electronic clicker. If a large
number of students have voted for one particuleorirect answer, the instructor can
recognize and address the issue. In order toifgentltiple choice questions which are
especially effective at provoking common errors,reerded the percentages of students
voting for each option on each question used imegiesections of multivariable calculus,
taught by four instructors, at two small liberakanstitutions, all drawing from the same
collection of 317 classroom voting questions, dhercourse of five years, during which
we recorded the results of 1,038 class votes. aled six questions in which, on
average, more than 50% of each class voted faéaime incorrect answer. Here we
present these six questions and we discuss hovsagethem in the classroom in order to

promote discussion and student learning.

Keywords: Multivariable calculus, classroom voting, peeriianstion



1INTRODUCTION

Classroom voting, sometimes called “Peer Instragtibas developed a strong
record of success as a teaching method in the nsitivelassroom throughout the STEM
disciplines (see e.g. [2, 6, 8, 12, 13]). In {héslagogy, the instructor presents a multiple-
choice question to the class, gives the studefg® aninutes for consideration and small
group discussion, and then calls on them to votthercorrect answer, perhaps with a
hand-held electronic clicker or perhaps throughesomore basic method, such as having
students raise hands. After the vote, the ingiruzdn guide a class-wide discussion of
the question, asking students to explain theirsjaad helping them to work out the
correct answer. This teaching method requirethalstudents to participate in a small
group discussion, to form an opinion, and to regi#tis opinion. The votes themselves
further serve as a formative assessment, givinghsteuctor an indication of student
understanding, and they provide feedback to theesits as well, when the correct
answer is discovered through the post-vote disonssThere have been many positive
reports on the effects of classroom voting in thkegiate mathematics classroom,
indicating that this method can be successful gagimg the students with important
mathematical ideas (see e.qg. [1, 7]), that it cgprove student exam scores [9], and that
students report enjoying the process and preferitkéractive teaching method to
traditional lectures [15].

One way in which classroom voting can be partiduleffective is when a
guestion provokes a majority of students to votetie same incorrect answer. If this
were to happen on a test, or other summative assesssuch a result would be

concerning. However, as noted by Bruff [2], inlassroom voting context, this can



create an excellent learning environment, whicledlks a “time for telling.” The
students anticipate that the majority will be cotrand thus they are usually surprised
and intrigued when they find that the class as alevls in error. Because the students
have invested themselves in the learning prockeg,gay especially close attention to
the resolution of the problem at hand.

However, it is often quite difficult to write a gsteon which will successfully
have this effect. Occasionally the instructor ksawa particular misconception or error
that many students share, and knows exactly hqwooke this issue with a multiple
choice question. However, more often, it is chrajlag to write a really good question
which will get a majority of students to vote foparticular incorrect answer. Students
are often distracted by issues which the instrudinot anticipate, so that the question
does not have the focus that was intended. Asdhee time we have seen questions
effectively provoke common errors in class, evesuth they were not written for this
specific purpose. Often, the only way to identibod common-error questions is to test
the questions out in a variety of classes, sottigavoting results can indicate which
guestions succeeded in this goal, a process whectrst applied on the topic of
differential calculus [3], where we called thesestions “misconception magnets.”

The purpose of the study presented here is totésalgroup of voting questions
which are effective at provoking students to mad@mon errors in multivariable
calculus, and to discuss how these questions casdzkin the classroom as a powerful
platform for addressing those errors. To that eredrecorded the percentages of
students voting for each option on each questied useleven sections of this class

taught over the course of five years.



2 CLASSROOM VOTING INMULTIVARIABLE CALCULUS

We first used classroom voting in multivariableccdlis during the fall of 2004 at
Carroll College, in Helena, Montana. Carroll ismaall liberal arts college of
approximately 1,400 students, where multivarialaledus is required of all
mathematics, engineering, and chemistry majorsghvaie the principal constituents of
these classes. A typical section enrolls aboubI students. The voting questions that
we used were drawn from several sources, inclutiegollection of “ConcepTests”
written to accompany the Hughes-Hallgittl. calculus text [5], which was the main text
for the course, as well as a collection of 89 goastwritten by Mark Schlatter [11], and
a number of questions that we wrote ourselves.

When we introduced voting, we were consistentlyresped not only with the
power of this teaching method to create an actaening environment, but also with
how positively and enthusiastically the studengcted. We used voting several times in
almost every 50 minute class period, which consuagdbstantial quantity of class time,
often about five minutes total for each questigrs-vote consideration and discussion,
the vote itself, and the post-vote class-wide dismn. However, we learned to use
voting to get the students to work through examtiles we would otherwise have done
on the board. Although, using a less interactaehing method, we would have been
able to do a wider range of examples for the classjecided that the level of student
engagement in the examples that we did pursue tharemade up for this reduction.

As we taught multivariable calculus with classroenting, we also learned that it

was helpful if the votes and discussion were reiramative assessment for the



instructor’s benefit, so that the votes did notstidate any part of the students’ grades.
Instead, we used the voting and discussion to téecmaterial, and so they formed an
essential part of each lesson. There were manydieag which we presented principally
through the classroom voting process, thus studeniisl see that the classroom voting
pedagogy was for their benefit, to help them leaenmaterial. Several studies have
documented that the success of voting can hingehather students recognize that the
voting is being conducted principally as a teachow, for their benefit, rather than as a
time saving assessment technique for the instrtdr4].

Beginning in fall 2006, two of us (KC and MP) begacording the percentages
of students voting for each option on the questtbaswe selected, in order to facilitate
comparison between our sections, and to provideesmraluation of the effectiveness of
the questions that we were using. We gatheredi#issfor four years, then during the
fifth year, we expanded the study, including aisactaught at Carroll College by
another instructor (HZ), as well as a section tabgha fourth instructor (AS) at Hood
College, another liberal arts college. This peteritus to examine whether our voting
results were dependent on the two instructors ireghlor whether these questions would
provoke similar results in other, similarly struetd classes.

As we see in Table 1, the data analyzed here ane éteven sections of
multivariable calculus, taught by four instructaastwo institutions, over the course of
five years, all drawing from the same collectiorclalssroom voting questions, including
results from a total of 1,038 class votes. Athibginning of this study, our collection
contained approximately 250 classroom voting qoastibut we have been steadily

adding to the collection, and it currently contaan®tal of 317 questions. A “student’s



edition” of this collection is freely available dime web (http://mathquest.carroll.edu),
and a “teacher’s edition” with past voting resudtslutions, and commentary is available

with an e-mail request to the authors.

3IDENTIFYING COMMON-ERROR QUESTIONSFROM VOTING RESULTS

To identify questions which consistently provokenajority of students to vote
for a particular incorrect option, we limited ouradysis to questions for which we had
results from at least five of the eleven secti@ms| which included data from at least two
different instructors. We found that 81 of the RLiéstions met these criteria.

We then computed the mean percentage of studetmg\for each option. We
considered each section to be a single data mmmie did not weight this mean
according the enroliment of each section. Insteadomputed the arithmetic mean of
the percentage of students voting for each optiooss each section reporting data for
each question. In Figure 1, for each of thesewktipns, we plot the standard deviation
of the percentage of students voting correctlywgthe mean percentage of students
voting correctly. This graph shows that a majooityhe students voted correctly on
most of the questions used. This is to be expgatethstructors will only pose a
guestion if they expect that the students havadoessary preparation to answer it
correctly. As a result, when the majority of stodevotes incorrectly, it is surprising and
interesting to the students.

Next, we ranked the 81 questions, based on the@gegrercentage of students
voting for the most popular incorrect option, fingionly six questions where, on

average, a majority of students voted for the semo@rect answer. This tells us that it is



quite rare to find a question which regularly preee the majority of a class to vote for
the same incorrect option, indicating that creatingd identifying questions of this nature
is a substantial challenge. These six questiamgs@mbered in Figure 1, and presented in
Figures 2 — 7, with complete voting results preséi Tables 2 — 7.

In these tables, note that the section numbeeglist the last columns of Tables 2
— 7 correspond to the section numbers listed ifitbecolumn of Table 1. Thus, for
example, the first voting result presented in Tahlstating that 21% voted for (a) and
79% voted for (b), comes from section 2. When eaklat Table 1, we see that section 2

was taught in the fall of 2006 and enrolled 20 shuisdl.

4THE SIX COMMON-ERROR QUESTIONS

In Question 1 (Figure 2) students know that theligrat vector is perpendicular to
something, but they erroneously think that thigppedicularity applies to the surface plot
of the function, and therefore answer that thitest&nt is true. This question provides a
useful opportunity to encourage students to claskd types of mathematical objects we
are considering. When they realize that here thdignt is a two dimensional vector,
and that the surface resides in three dimensibhscomes clear that these will not
necessarily be perpendicular. Table 2 presentedtieg results, and although they
include data from all four instructors, they shdw most consistent voting patterns of the
six questions presented, with smaller standardadievis than any of the others,
indicating that this is a particularly robust error

In Question 2 (Figure 3) the student error comeasmm calculus, but from a

failure to note how the variables are definedthia business scenario, the total value of
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the company’s equipmentis defined in thousands of dollars, so when thepegent
increases in value by $20,0@/ = 20. However, most students instead dée
20,000, leading to answer (a). It is certainlyaduable lesson to pay careful attention to
how the variables are defined. As we see in Tapthis question produced remarkably
consistent results from three different instructprebably because the common error
being provoked here is not directly relevant totthy@c being taught. Thus it is not
particularly important whether the instructor potgs question early or late in the
lesson, after many examples have been performrednly one of the seven sections did
a majority vote correctly. Students may initiadkge this as a “trick question,” and so we
have found that is it important for the instrudimprovide positive guidance to the
students, reminding them why it is important tokhcarefully about how variables are
defined whenever we use mathematics in the redtbwor

Question 3 (Figure 4) asks students to changerttex of integration of a double
integral. To do this, they must first determine geometrical region described by the
limits of the given integral, and then recognizevhio describe this region with the
integrals posed in the opposite order. It is ggéng to observe in Table 4, that in four of
the sections, a strong majority votes erroneousiyd), while in the two other sections,
more than 90% of both classes vote correctly, fegaenly a small minority to vote for
(d). As aresult the standard deviation of thegetages of the classes voting for (d) is
44%, which is larger than any of the other six gjoes presented here.

Note particularly the difference between secti@n8 section 6, which were both
taught by the same instructor during the same gemiesconsecutive periods. In section

5, the question was only posed at the end of #sole after we had carefully discussed a
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process for changing the order of integration, g the question served to confirm the
students’ comprehension. In section 6, the ingtrucsed the question at the beginning
of the lesson, to introduce the subject. Aftervbte, the students were asked to sketch
the regions of integration represented by the $inoftthe initial integral, and by answer
(d). This produced a dramatic moment when thesalealized that (d) was in error,
which served to motivate a careful discussion hmehiange the order of integration. In
section 10, this question was used after the staderd already been working with
integrals for a couple of days, so the class wasmger at an introductory level with this
material.

Together, these results indicate that student gtai®dting of this topic is fairly
binary. Either students understand that chandiagtder of integration requires careful
consideration, and probably a sketch of the regivalved, or they erroneously think
that this can be done on a more intuitional level.

Question 4 (Figure 5) is challenging because stisdail to consider that an
integral is specified by both the region of intégna as well as the integrand function,
which in this case ig(x,y,z) = z. They vote that the given triple integral is doa(a)
the volume of a cube of side 1, because the ligfitstegration do indeed specify this
region. However, because the integrand is notlgitythis integral has a different
meaning. Table 5 shows that we had four sectidreyeva majority voted incorrectly for
(a) but two sections where a majority voted cotyefctr (d), and another where the class
was equally divided between three options. Inpb&t-vote discussions, we found that
students rarely computed the actual value of ttegmal, and were sometimes surprised

when it was pointed out that knowing this valuelddae relevant to the question.
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Many students struggle with the idea that thereaarmfinite number of ways to
parameterize any curve, and find it difficult tcognize different parameterizations for
the same curve. Question 5 (Figure 6) asks staderndentify which of the given
options is not a parameterization of the the emtimeey = x3. Most students work
through this in a superficial way, simply lookingy the option which appears most
different from the others, thus choosing (d), beeathis is the only option which
includes coefficients other than one. To get gttel® consider the problem in more
depth after a vote, it can be helpful to explicghpmpt students to try specific values for
the parametet;, asking for the points that result, and whethanairthese point are on the
curvey = x3.

Table 6 shows that this question prompted fivehefgeven sections to vote for
the same incorrect answer, leaving section 4 waenajority of students voted correctly,
and section 7 which was equally divided betweera(ig) (d). In section 4, the question
was asked after students had worked through a Wweektsntroducing basic
parameterizations, thus the question simply corddmwhat the students already knew,
rather than providing an opportunity to surprise students and to produce a classroom
environment in which the students were ready tomlea

To really understand what an integral means, stsdsdrould be able to
distinguish when a nontrivial integration is regaly and when a calculation can be done
with ordinary multiplication. Thus Question 6 (Erg 7) asks them which flux
calculation requires more than ordinary multiplicat The most common error is to
select (d), which includes a slightly more compkchvector field, involving?.

However, the real issue is not how complicatedvibetor field is, but whether the
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component producing flux through the surface ism@stant throughout that surface, or
whether it varies, and thus requires a nontrivitgdgral. In option (d) it is th2
component which produces a flux out of the sidethefcylinder, and the magnitude of
this is given by?. Butr = r? = 1 on the sides of the cylinder, and so ordinary
multiplication will suffice to compute the flux.

Table 7 shows that this is a question which prodokery different results from
the seven sections which voted it, even though twdyinstructors taught all of these
sections. Indeed, sections 6 and 7 voted vergrifitly, yet they were taught by the
same instructor. Although the question is notigé at producing a majority voting for
this incorrect option, the question may be paréidylvaluable in providing feedback to
the instructor, serving as a checkpoint to indiedtether this is a topic that students
understand.

On three of these six questions we have only viobes classes taught by the
original two instructors in the study, while thénet three (Questions 1, 2, and 3) have
votes from, the instructors brought in during timalf year, teaching sections 10 and 11.
We do not find any clear difference between theltegrom the various instructors.
Section 10’s vote on Question 2 is very consistétit the previous votes, and section
10’s and 11's votes on Question 1 are similarlyststent. Question 3's common error
was successfully navigated by section 10, butlayssection 5. As a whole this suggests
that the voting results studied here are not styodgpendent on the two instructors who

began the study, but probably have a more genaliglity.
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5 DISCUSSION AND CONCLUSIONS

We have found that in guiding a post-vote classrd@suoussion, these common-
error questions allow the instructor to be particiyl Socratic, calling on the students to
explain and defend the options for which they vpteithout offering assessment of their
reasoning until after most of the class has figuredt for themselves. This discussion-
leading technique is effective in this case becatsgents are typically unafraid to
explain and defend an opinion which is supportethieymajority of the class, while at
the same time there are usually students in thenitynwho are equally confident
because they have recognized the error made bypibets.

One discussion-leading strategy is to first calaatudent in the majority to
explain their reasoning, and then to call on aestidtom the minority who voted
correctly. If the voting is conducted anonymousith clickers, then this strategy would
require calling on volunteers who have voted facsfic answers. Getting students in the
majority to speak up is rarely a problem, and ofiestudent who voted correctly will
volunteer to speak up with little prompting. Thernthout evaluating the correct
explanation, it can be useful to ask the first siudo react to the explanation of the
correct vote. At this point, the correct answeussally clear and in this way, students
learn their error, not from the instructor, butrfr@a peer. This teaches students the value
of listening to minority opinions in discussion®ccasionally, no one will vote correctly,
or the students from the minority which voted cotisewill be unable to articulate their
reasoning sufficiently to persuade their peersthése cases, it can be useful to simply

announce to the class that the majority is incoy@eed to call for a second round of small
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group discussion and voting. In this way the indior avoids explicitly telling the class
what the right answer is, and instead encouragan tb figure it out for themselves.

What are the characteristics of these rare questidrich consistently provoke a
majority of students to vote for a particular inemt option? All six of these questions
are well focused, directly dealing with only ong/kesue. Many questions
simultaneously bring up a whole constellation dditexd issues, while the focus of these
six questions makes them especially useful inrdgsird.

The common errors made in questions 3, 4, and 8l edibe avoided if the
students worked through the problems in greatethdepaluating the parameterizations
at different points in question 3, sketching ot tlgions of integration in question 4,
and actually computing the integral and other gtiastin question 6. As a result, these
particular questions serve to encourage studerastt@lly work things out, rather than
simply to trust their mathematical intuition. Papls one way of designing a common-
error question is thus to think carefully about wwaswers might appear plausible if
students do not perform the actual calculations.

The success of a question in producing a “timedting” depends critically on
when the question is asked, in addition to theaundf the question itself. Question 5
clearly demonstrates that a particular questionpcaduce very different responses
depending on whether it is asked early or latbélésson. As a result, a key
characteristic of a successful common-error questiay be that it is written in such a
way that it can be posed early in the lesson gfist an idea has been introduced, when

the students are more apt to make common errardralving out these incorrect
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conceptions, we allow students the opportunityetoake their mental models in a
memorable way

Ultimately, it would be almost impossible for anygato consider our library of
317 classroom voting questions, and to anticijadethese six would be the ones to most
effectively provoke common errors. Therefore, stisdy suggests that the recording and
analysis of voting results is a worthwhile projead that these past results can provide a
useful guide to instructors who are making lesdangand deciding which questions to
use in an upcoming class period. We thus offeftéecher’s edition” of our voting
guestion collection to any interested instructoowhll send us an e-mail request.

Our experiences with using classroom voting in maitable calculus have been
very positive. We have found this teaching mettmlde effective at creating an active
learning environment, where students regularlypradalking with their peers about
important mathematical issues. However, the edwtatsuccess of any particular vote
rests on the quality of the question used, as agethe classroom context. When they are
available, questions which provoke a majority & thass to make a common error and
vote incorrectly can be remarkably effective teaghbols. These questions surprise

students and pique their interest, creating men@i@id dramatic teachable moments.
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Section | Instructor | Institution | Semester | Enrollment | Questions Voted
1 KC Carroll FO6 22 112
2 MP Carroll FO6 20 79
3 KC Carroll FO7 24 153
4 MP Carroll FO7 16 78
5 KC Carroll FO8 23 142
6 KC Carroll FO8 18 126
7 KC Carroll FO9 21 155
8 MP Carroll FO9 22 48
9 MP Carroll F10 18 33
10 HZ Carroll F10 24 81
11 AS Hood F10 21 31

Table1l: The eleven sections of multivariable calculus frehich we gathered data
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Figurel: Here, for each of the 81 questions in the analysé plot out the standard

deviation of the percentage of students votingexdly versus the average percentage of

students voting correctly. Numbers indicate thxegsiestions for which a majority of

students voted for the same incorrect option.

21




The function f(x, y) has gradient Vf at the point (a, b). The vector Vf is
perpendicular to the surface z = f(x, y) at the point (a, b, f(a, b)).
a) True

b) False

Figure2, Question 1: The key idea of this question [10] is that thadient of a
function of two variables is a two dimensional wctvhile the surface produced when
we graph this function resides in three dimensitmss in general this vector will not be

perpendicular to the surface, and so the correswanis (b) False.

a) b) Section
21% | 79% 2
68% | 32% 5
59% | 41% 9
76% | 24% 10
2% | 28% 11

Avg. 59% | 41%

STD 22% | 22%

Table 2: Here we present the voting results from Questionith, the correct answer
indicated by the bold column. We see that in fduhe five sections, a majority voted

for the same incorrect response, as indicateditailics.
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A small business has $300,000 worth of equipment and 100 workers. The total
monthly production, P (in thousands of dollars), is a function of the total value of
the equipment, V (in thousands of dollars), and the total number of workers, N.
The differential of P is given by dP = 4.9 dN + 0.5 dV. If the business decides to
lay off 3 workers and buy additional equipment worth $20,000, then

a) Monthly production increases.

b) Monthly production decreases.

c) Monthly production stays the same.

Figure 3, Question 2:  This classroom voting question [10] calls foraaplication of
the differential. The correct answer is (b), timatnthly production decreases, because

dN = -3 anddV = +20, so thatlP = -4.7.

a) b) c) | Section
86% | 14% | 0% 1

18% | 82% | 0%
61% | 35% | 4%
87% | 13% | 0%
75% | 25% | 0%
57% | 38% | 5%
76% | 24% | 0% 10
Avg. 66% | 33% | 1%
STD 24% | 24% | 2%

Q| N| O 01| W

Table 3: Here we present the voting results from Questionit®, the correct answer
indicated by the bold column. We see that in sithefseven sections, a majority voted

for the same incorrect response, as indicateditailics.
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Which of the following integrals is equal to f03 f:xf(x, y) dy dx?
4x 3
a) [, [, f(x,y) dxdy
b) [;° ), f(xy) dx dy
o) 21" fey) dx dy
d) fo7 3 FCey) dxdy

e) [ flx,y) dxdy

Figure4, Question 3: Changing the order of integration usually recaime
understanding of the geometrical region being desdrby the limits of integration.

Here [10] this region hag < 4x, and so the correct answer is (b).

a) b) C) d) €) Section
0% |14% | 0% |[86% | 0%
0% [19% 0% |[75% |6%
4% |92% (4% | 0% | 0%
0% (0% |0% [100% | 0%
15% | 0% |0% |85% |0%
0% [91% 0% |4% |4% | 10
Avg. 3% [36% | 1% |[58% |2%
STD 6% |44% |2% |44% | 3%

N oo W

Table4: Here we present the voting results from Questionit®, the correct answer
indicated by the bold column, and the most popiakeorrect response indicated with
italics.
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What does the integral f01 f01 folz dz dy dx represent?

a) The volume of a cube of side 1
b) The volume of a sphere of radius 1
c) The area of a square of side 1

d) None of the above

Figureb5, Question 4. When we compute this triple integral [10], wedfithat it equals

%, while (a) is equal to 1, (b) is equali;tcand (c) is equal to 1, thus (d) is the correct

answer.
a) |b) |c |d) | Section
18% | 0% | 14%]| 68% 1
68% | 0% | 9% | 23% 3
73% | 7% | 0% | 20% 4
37% | 0% | 0% | 63% 5
33% | 0% | 33%| 33% 6
86% | 0% | 9% | 5% 7
84% | 0% | 0% | 16% 8

Avg. 57% | 1% | 9% | 33%

STD 27% | 3% | 12%| 24%

Table5: Here we present the voting results from Questionith the correct answer
indicated by the bold column, and the most populesrrect response indicated with

italics.
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Which of the following is not a parameterization of the entire curve y = x3?
a) x(t) =t;y(t) =¢3
b) x(t) = t%y(t) =t°
c) x(t) =t%y() =t°

d) x(t) = 2¢t; y(t) = 8t3

Figure6, Question 5: Here [11], the correct answer is (b), becaussetlesen powers

return only positive values, and thus cannot predhe negative portion of the curve.

a) b) C) d) Section
22% (9% | 9% |61% 1

0% | 10% | 10% | 80% 2
0% |14% | 8% | 86% 3
0% | 79% | 14% | 7% 4
0% | 36% | 4% | 60% 5
0% | 27% | 0% [ 73% 6
0% |47% | 6% |[47% 7

Avg. 3% | 32% | 7% | 59%

STD 8% | 25% | 4% | 2/%

Table 6: Here we present the voting results from Questionith, the correct answer
indicated by the bold column, and the most popiakeworrect response indicated with

italics.

26



All but one of the flux calculations below can be done with just multiplication, but

one requires an integral. Which one?
a) F= 3p + 2¢ through a sphere of radius 4.
b) F= pp + 8¢ through a sphere of radius 3.

) F=rf+rz2 through a disk of radius 2, centered on the z axis, inthe z =2

plane.

d) F=r2+20 through a cylinder of radius 1, betweenz=1and z = 3.

Figure7, Question 6: If an integrand is constant, then the integratian be computed
with ordinary multiplication. Here, option (c) neiges more than ordinary multiplication,
because thé component of the vector field produces a flux tigio the disk, and the

magnitude of this component is givenyhich varies from zero to two within the disk.

a) b) C) d) Section
0% | 6% |6% |88% 1

0% | 30%| 9% |53% 3
0% | 0% | 0% [ 100% 4
0% | 0% |54% |46% 5
0% | 7% |93% | 0% 6
0% | 5% |5% [90% 7
0% | 5% | 65% | 30% 8

Avg. 0% | 8% |33% | 58%

STD 0% | 10%| 37% | 37%

Table 7: Here we present the voting results from Questionith, the correct answer
indicated by the bold column, and the most popkeorrect response indicated with
italics.
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