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Brief History of the MER Wiki

» Math Department makes past exams publically available.

» Previous to the wiki, exam solution packages were printed off
in hard copy and sold to students.

» In February 2012 math graduate students decided to
collaborate and make the solutions to these exams free to
students.

» Our goal: improve quality of content, system of content
delivery, allow student interaction.

» The wiki structure is easy for new contributors, great to work
collaboratively and intuitive to use.



Achievements and Vision

How far has this volunteer effort come in two years?

» 40 complete exams, over 1000 fully written hints and solutions
from about 35 contributors.

» Added several dynamic and interactive features over time, like
tagging system, course syllabus, rating bar, videos, and more.

» Extensive student usage - over 800,000 views!

Our Vision
» Make this the best learning resource possible for
undergraduate students taking math courses at UBC.
» Support instructors in the UBC Math Department.
» Be a role model for similar initiatives in other departments.



More Than 1000 Exam Pages Like This One!

MATH101 April 2012
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Peer Reviewed Content

All content is peer reviewed. This is a common workflow:

» Contributor A: Adds question statement.

» Contributor B: Reviews question statement. Also adds hint
and solution.

» Contributor A: Approves the hint, leaves a note on the
discussion page that the solution should be more clear.

» Contributor C: Edits solution.
» Contributor A: Approves edited solution.



Student Interaction

Students suggest
corrections and
alternate solutions:

Students can also
ask for clarification
to improve their
understanding:

Diagonalization?
v

1 think you can also do this question by diaganalization?
Since you know eigenvectors and eigenvalues, you can setup mDm! "2

e T T

Tonglil  21:18, 15 April 2012

v

Yes, you can also do that. But make sure to invert min your formula. | added a second solution using your idea.

Bernhard Konrad  12:12, 16 April 2012

v

Right, forgot about that. Great!
Tonglil g9 23:44, 16 April 2012

v
Inthe last part of the solution, how did you get from the second line to the third line? | don't understand what was done there.
13:31, 9 April 2012 More
v
Edited by author.

e
12 211 2 1T\ -2
tdr—zf ——dr== (111\2 — 4 (—)) = ZZ(In|2—1|—In |2—0]). Do
o 2—x 5Jo 2—x 5 —1//l 5
forget the exira factor 1/(-1) which comes by taking the derivative of the inner function (2-x). Same with the second integral which
needs an extra factor of 1/2 since (1+2x)' = 2. Does this make it more clear?

Bernhard Konrad  14:05, 9 April 2012 Parent More +

v
Ooooh! Okay, thanks. | didn't even know that was a thing that needed to be done!

17:33, 9 April 2012 Parent More v



Tagging by Topic

Category:MER Tag Average value

Videos are brought to in part by PatrickJMT @

Here is a video with a sample average value computation. I nd |V|dua| exam qUeStionS
are tagged by topic.

Most topic pages contain
instructional videos (from
PatrickdMT on YouTube).

All relevant exam
questions across all
All exam questions on this topic courses are I|Sted

MATH 101

« April 2012 Question 01 (d) = April 2008 Question 01 (f) = April 2005 Question 01 (b}
o April 2011 Question 01 (c} = April 2007 Question 02 (b)
« April 2010 Question 01 (o)« April 2006 Question 01 (a)



Dynamic Syllabus

MATH103

General Course Info

Visit the course main page here &
Midterm 1: Tuesday, Feb 4th 2014, 5:307:30 pm
Midterm 2: Wednesday, Mar 12th 2014, 68 pm

Day of final exam: Thursday, April 24th 2014, 8:30am

Available Practice Exams To connect the MER closer to
iz ongoing courses during the term,

« Apil 2012 s H

« fol 0t we organized content according to
i

« Apil 2009 the course syllabus.

« Apiil 2006

« April 2005

Dynamic Course Syllabus This allows students to follow

The full course syllabus can be found here . along Wlth exam practice problems
o Sk S ot as they proceed through the topics
Loam about summatons of the course.

2. Riemann Sums and Integration
Leam about Riemann sums

Leam about properies of integrals

3. Fundamental Thearem of Caleulus

Leam about the Fundamental Theorem of Calculus



Student Tag Use

Science:MER/Lists/Popular tags

= Science:MER | Lists

Riemann sum (2,668 views)
Fundamental theorem of
calculus (1,947 views)
Solid of revolution {1,700
views)

Probability density function
{1,638 views)

Improper integral (1,274
views)

Substitution (1,243 views)
Geometric series (1,243
views)

Trigonometric substitution
(1,190 views)

Integration by parts (1,094
views)

Partial fractions (1,003
views)

Integration using symmetry
(455 views)

Simpson's rule (444 views)
Sequences (404 views)
Cumulative distribution
function (387 views)

Mean (continuous) (390
views)

Trapezoidal rule (375
views)

Standard deviation
(continuous) (350 views)
Concavity (338 views)
Separation of variables
(322 views)

Integrals that cycle (319
views)

Partial derivative (311
views)

For the Jan. - Apr. 2014
term we implemented the
dynamic syllabus and fully
tagged questions. Student
use is reflected in the
number of views per tag.

The most popular tags all
pertain to integral
calculus, suggesting that
students studied for their
classes and midterms
using the appropriate topic
tags.



The Rating Bar

At the bottom of every

i i & MATH103
question a rating bar asks L Aol 2013
students to vote on how
easy they perceive the Average easiness
prObIem ) + Question 1(a) s Question 3(a) (11%) + Question 7(a) (28%)
+ Question 1(b) (%) » Question 3(b) i (1%) « Question 7(b) (--%)
Please rate how easy you found this + Question 1{(c) » Question 3(b) ii {4%) « Question 7(c) (--%)
bl . + Question 1(d) » Question 4(a) (74%) + Question 7(d) (--%)
problem: = Question 1(e) (2%) « Question 4(b) * Question 7(e) (-%)
= Question 1(f) (13%) s Question 5(a) (--%) + Question 8(a) (92%)
Current user rating: 64 (10 voles) » Question 2(a) » Question 5(b) EJ‘,B) » Question 8(b)
) ) « Question 2(b) (20%) « Question 6(a) (1%) « Question 8(c)
You must log in or register to vote « Qusstion 2(c) (33%) « Question 6(b) (21%) « Question 9
(c) « Question 10 (%)

* Quosion 2(d) (157%) * Queston 6(6) (557

Hard Easy
This rating can then be used by other students to help sort exam
questions by easiness and it can help instructors by suggesting
problems/topics for future exams that give balanced difficulty.



Our Latest Features

Additional help

Each question page
informs about
additional help in the
Math Departments
Leaning Centre or

finding a private tutor.

Math Learning Centre
« aspace to study math together
+ free support from math grad
students
* Mon-Thu: 8:30am - 6:30pm, Fri:
Q 9:30am - 4:30pm
« Location: LSK 300 &, More info &
Private tutor
o Let us help you to find a private
tutor &.

Android App

ANDROID APP ON

P> Google play

% MERapp

< M103 April 10 Q8
The graph of the function
y=fz)=2z(1-z), 0<z<05

is rotated about the y axis to form a trumpet
shape whose base is at (0,0). Determine the
volume of fluid that can be contained inside this
shape.

Solution contest

In a solution writing
contest students can
suggest solutions and
win cash prizes.

Exam prep sessions

For the April 2014
exam period we offer
free prep sessions on
general study tips and
how to use the wiki
most effectively.



General Usage Data

This graph displays total clicks per day over the lifespan of the
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Usage spikes in a big way around exam time! Can you guess
when summer school exams were held?

Notice that there are new bumps near midterm time in February

and March 2014. This is because students use the dynamic
syllabus to study by topic, not just around final exam time.



More Detailed Google Analytics Data

Total time spent on all wiki pages by course
MATH102

5.8%
MATH101

15.3%

MATH103

We also determined the e
breakdown of time spent per
course, and per exam by

course (among other things). IE—

1.5% MATH220
0.9% MATH215

40, MATH100

'ahMATHISZ

This information can help tell
us about student study habits.

4.9%
MATH110

MATH105

MATH101 - Total pageview time per exam

Apr05  Apr06 Apr07 Apr08 Apr09 Apri0 Aprll Apri2
5% 3% 3% 6%  14% 18%  25% 21%



Research on worked examples

Question: Are worked examples useful for students or harmful?

Research suggests that

1. Students who see worked examples and conventional
problems versus only seeing conventional problems do better
on test questions containing similar problems (Sweller-Cooper
'85), (Cooper-Sweller ’87), (Paas-Van Merriénboer '94).

2. Students also spend less time on worked examples than on
conventional problems (S-C '85), (C-S '87), (P-V M '94).

3. Students who are in the worked example group also can
perform better and spend less time on transfer problems (that
is, examples not identical to the practice ones) provided the
variance in difficulty is not too large (C-S-V ’87), (P-V M’'94)



Moving Forward

Possible future directions

» Add non-exam questions and “fill in the details” solutions.
» Complete and develop the topic tagging structure.
» Increase sustainability.

Funding through TLEF

» Evaluate effectiveness of resource through surveys and
interviews.

» Add features as suggested by the above evaluation.

We are very thankfull to Warren Code, Eric Cytrynbaum, Will
Engle, Gillian Gerhard, Wes Maciejewski, Scott McMillan, Cindy
Underhill, and the CTLT IT team for ongoing support and advice.



