BCCUPMS Calculus
Readiness Test



Godal

» To develop a 30-item multiple choice
diagnostic test to predict
success/failure In first-semester
calculus courses



Test items based on the BCCUPMS

Mathematics Proficiencies Project

Report (Leo Neuteld)

Category Sub-Proficiency Descriptor Comment Importance
Code Rating

_-ﬂ-
Graph and write the equations for Ilnear functions.
_-E-
| A1 |Simplify polynomial expressions. | | 396 |
| A2 |Add and subtract polynomial expressions. | | 396

A3 |Multiply and simplify polynomial expressions. | | 396 |
. C1  |Use the Laws of Exponents to simplify expressmns | 39
E1  |Solelinearequatons. | | 39
| C2 | Write radical expressions in exponentialform. | | 392
—-E_

Apply the Laws of Exponents to expressions with rational exponents. | 388 |

| __E2 _ |Solvelinearinequalies | | 38




Questions given in a free-response
format (LON-CAPA) to students at

College of the Rockies (J. Bailey)
Douglas College (W. Shider})
_.angara College (N. Franzova)
UNBC (E. Beveridge)




Incorrect answers with high frequency l
used as distractors for the multiple
choice versions of these gquestions



solve_trigonometric_equations_A.problem

Response 11
4 userna Submission

0

Correct

Award Detail Time

Attempt Awarded

126 langl0I {5pi/12,7pi/12}

127 |doug3( {5pi/4,7pi/4}

128 doug3( {5pi/4,7pi/4}

129 doug3( {5pi/6,11pi/6}

130 lang10!{7pi/12, 11pi/12}

131 doug3( {7pi/12, pi/12}

132  doug3( {7pi/12,11pi/12,17pi/12,23pi/12}
133 cotrVai {7pi/12,11pi/12,17pi/12,23pi/12}
134 |doug3( {7pi/12,11pi/12}

135 lang10({7pi/12,11pi/12}

136 lang10I {7pi/6, -pi/6}

137 lang10({7pi/6, 11pi/6}

138 lang10I {7pi/6,11pi/6}

139 |doug3( {7pi/6,11pi/6}

140 doug3( {7pi/6,11pi/6}

141 |langl10t {7pi/6,11pi/6}

142 lang10I {7pi/6,11pi/6}

143 doug3( {pi,2pi}

144 | cotrRei {pi/12, 5pi/12}

145 doug3( {pi/12, 5pi/6}

146 | cotrLou {pi/2, 2*pi}

147 cotrZur {pi/2,pi,3pi/2,2pi}

148 | cotrKni {pi/2}

149 lang10l {pi/3, 4pi/3}

150 doug3( {pi/3,2pi/3,pi/2,3pi/2,0,pi,pi/6,5pi/6}
151 | cotrDe: {pi/3,5pi/3,-7pi/3,-11pi/3}
152 doug3( {pi/4, 3pi/4, Spi/4, 7pi/4}
153 | cotrCre {pi/4,3pi/4,5pi/4,7pi/4}
154 lang10l {pi/6,11pi/6}

155 doug3( {pi/6,5pi/6}

156 lang10l {x+pi/4}

157 cotrBec0 2*pi

158 doug3( 11*i€/ 12
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Fri Mar 27 01:C
Sat Feb 14 09:1
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Find all solutions of 2 sin 2x = —1 over the interval [0, 27).

Solution Set:




Analysis of the distractors was used to l
iNnfroduce randomization intfo the
questions

Ana Culibork

Jim Bailey
Natasha Davidson
Michael Nyenhuis
Wayne Broughton



Threaded View Chronological View _Other Views ...

Export Undelete all deleted entries

Jim Bailey (BAILEY@cotr.bc.ca:sfu) Hide Delete Reply Submissions (Sun Jun 12 09:13:18 am 2016 (PDT))

Iz 1lz . .
{ 12° 12 }- the solution on [0, 7'[)_
{%, 5—6” }: 5—6” is a solution of 2sinx = 1; I don't know about %".
{7—6”, % }: the solutions to 2 sinx = —1.

{%, %, 54—”, 74—”}: rather bizarre.

-
('S

trig equations Natasha Davidson (davidsonn@douglascollege.ca:sfu) Hide Delete Reply Submissions (Mon Jun 13 11:14:51 am 2016 (PDT))

the answer pi/4, 3pi/4, 5pi/4, 7pi/4 is to the equation |sin(2x)| = 1, so drop the factor of 2 and solve for -/+ 1...

4pi/6 is a solution to 2cos(2x) = -1 but the combination doesn't give me an algorithm

-
('S

Re: trig equations Michael Nyenhuis (Michael.Nyenhuis@kpu.ca:sfu) Hide Delete Reply Submissions (Mon Jun 13 06:12:51 pm 2016 (PDT))

One possibility for 4pi/6 is dropping a perpendicular to the y axis rather than the x, which effectively changes the sine to a cosine.

(S




During the 2016 Fall semester, the
Calculus Readiness Test was

administered in the following courses
(J. Bailey, M. Nyenhuis, J. Butterfield)

CotR MATH 103 (28 students)
KPU MATH 1120 (30 students)
KPU MATH 1130 (31 students)
UVic MATH 100 (691 students)
UVic MATH 109 (436 students)




Final grades Wekess@msoared with l
overall CRT scores and also
responses to individual test items

IN[gle

TRU Math & Stats: Readiness Tests

Analysis (Richard Taylor)
hitp://legendre.tru.ca/readiness_tests/



The tollowing charts use the
combined data for all five courses
(all had a pass rate of S0%).
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0.30

Pearson Correlation Coeff.
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Correlation of Question Response With Course Grade
(blue =) statistically significant positive correlation)

Q7 Q11

Q13 Q15 Q17 Q19 Q21 Q23 Q25 Q27 Q29







(log of the] oddsraiio, I.e. the ratio l
of the odds of failing the course it
answeri Ng correctly to the odds of
falling If answering incorrectly.
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Counting students by pass/fail vs. right/wrong for each question

(bold color =) statistically significant discriminator)
Q:6 Q: 11 Q: 16 Q: 21
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Counting students by pass/fail vs. right/wrong for each question
(bold color => statistically significant discriminator)
Q6 Q11 Q: 16

Q1 Q: 21 Q: 26

course: Pass course: Pass course: Pass course: Pass course: Pass course: Pass

question: Wrong
question: Wrong
question: Wrong
question: Wrong

course: Fail course: Fail course: Fail course: Fail course: Fail

Q:2 Q7 12 Q:22 Q:27

course: Pass course: Pass course: Pass course: Pass course: Pass

question: Wrong
question: Wrong
question: Wrong
question: Wrong

course: Fail course: Fail course: Fail course: Fail course: Fail course: Fail

Q:3 Q:8 Q:13 Q:18 Q:23 Q: 28

course: Pass course: Pass course: Pass course: Pass course: Pass course: Pass
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course: Pass course: Pass

question: Ri
question: Ri
question: Wrong
question: Ri
question: Wrong
question: Ri
question: Wrong
question: Ri
question: Wrong
question: Ri

course: Fail course: Fail course: Fail course: Fail course: Fail

Q5 Q:15 Q:20 Q:25 Q: 30

course: Pass course: Pass course: Pass course: Pass course: Pass

course: Fail course: Fail course: Fail course: Fail course: Fail course: Fail
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Estimated Probability of Failure, Given Score < X
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Estimated Probability of Passing, Given Score > X
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Remarks

Carrying out this analysis on the

larger classes individually gives
different resulfs:

JVic MATH 100: Ad]. R-sg = 0.29
JVic MATH 109: Ad]. R-sg =0.18




Some problems should be
replaced, in particular,

Q21, Q23 G

Most students do poorly on these

guestions regardless of whether
they pass or fail calculus.







