WeBWork Quizzes
at HKUST

A pilot scheme to run a proctored quiz in the
Math Support Center at HKUST

Experience sharing

Jun LUO and Wing-lung LEE

WeBWork and the Math Support Center Workshop
10-June-2014



Background Information

Course concerned:
MATH 2111 Matrix Algebra and Applications (3 credits)

Student composition:
Mostly Year 2 Engineering students, as required course
Some Business Majors / Interdisciplinary Programs students

Enrolment:

205 students, in two lecture sections
already using WeBWork for homework assignments

Incentive:
Two quizzes, additional 3 marks to total score



Quiz Venue

Math Support Center

> Provide 20 workstations

» Less heavy usage before lunch time or after 6pm

» Schedule the quiz at three timeslots:
10:30am — 11:15am,
11:15am - 12:00nn, and
6:30pm - 7:15pm

> Quiz 1: spread over 5 days, 300 quota
» Quiz 2: spread over 4 days, 240 quota



Reservation of quiz timeslot

A tailor-made reservation system: first-come-first-serve

@ Online Reservation System - Math Support Center - Mozilla Firefox [E]
BEDO f£E0O BREY E=© SZE0® IED =:HO
€« > C H ‘) @ https://intranet. math.ust.hk/math.support.center/booking 7 ‘ |[3- Google P‘ : 2
' { i Online Reservation System - Math Su... ITI
Online Reservation System - Math Support Center
Greeting! 1, Webwork Student!
Event: Gateway Quiz I for MATH2111 (4/7/2014 - 4/11/2014)
Accept Reservation from 3/24/2014 9:00:00 AM to 3/28/2014 6:00:00 PM
** This event is closed **
As of 4/2/2014 9:01:55 AM
7 Apr2013 8Apr2013 94pr2013 10 4pr2013 Ll

10:30 AM - 11:15 AM

14 stations are available

10:30 AM - 11:15 AM

16 stations are available

10:30 AM - 11:15 AM

16 stations are available

10:30 AM - 11:15 AM

14 stations are available

10:30 AM - 11:15 AM

18 stations are available

11:15 AM - 12:00 PM
15 stations are available

630 PM - 7:15 PM
4 stations are available

11:15 AM - 12:00 PM
16 stations are available

630 PM - 7:15 PM
No station is available

11:15 AM - 12:00 PM
9 stations are available

630 PM - 7:15 PM
6 stations are available

11:15 AM - 12:00 PM
5 stations are available

630 PM - 7:15 PM
7 stations are available

11:15 AM - 12:00 PM
1 station is available

6:30 PM - 7:15 PM
13 stations are available
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'@ Report of the Online Reservation System - Math Support Center - Mozilla Firefox (=B
EE0O SEE KREYV E£O© SEG® IED BEO
€« 5> G 4 I’ @ https://intranet. math.ust. hk/math.support.center/booking/admin/report.asp 7 ‘ | ~ Google ,Ol . B
l { i Report of the Online Reservation Syst... I - ]
Event: Gateway Quiz 1 for MATH2111 (4/7/2014 - 4/11/2014) =
Accept Reservation: from 3/24/2014 9:00:00 AM to 3/28/2014 6:00.00 PM ﬂ
As of 4/2/2014 8:57:41 AM
Number of MATH2111 students without making reservation: 59 [=7
Number of booking: 146
Time IPC#| Name ID Email | Bookingtime | FromIP | Del
4/7/2013 10:30:00 ' ' ' 3/28/2014 6:10:11
AM . | oy 119.246 127 244
4/7/2013 10:30:00 o ' 3/25/2014 4:43:04
M 8 | b 124.217.186.188
4/7/2013 10:30:00 ' ' ' 3/27/2014 7:31:48
AM 13 oy 143.89.231.17
4/7/2013 10:30:00 3/27/2014 10:17:08
AM . oM 14.0.207 9
4/7/2013 10:30:00 l T 3/26/2014 7:01:30
AM 18 | oy 143.89.78.34
4/7/2013 10:30:00 [ ' 3/24/2014 9:00:07
AM 19 AM 143.89.173.130
4/7/2013 11:15:00 = o : 3/27/2014 12:35:06
P 4 | i 143 .89.106 251
4/7/12013 11:15:00 s o 3/25/2014 4:32:05
AM i | oy 175.159.120 225
4/7/2013 11:15:00 L ' 3/24/2014 9:01:50
oM B | | i 175.159 110.194
41712013 11:15:00 ' l ' 3/27/2014 6:22:26
poict 10 e 119.247 149 216 -
4 D14
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: File Manager
- Course Configuration
- Help

Iieport bugs

Opens 04A07/2014 at 10:25ama HKT
Answers Due 04/11/2014 at 07:20pm HKT
Answers Available 04/11/2014 at 08:00pm HKT
Visible to Students Yes v

Reduced Credit Enabled No ~

Restrict Access by [P

Restrict Locations

Relax IP restrictions when?

Assignment type proctored gatewayiqpiz
Proctored tests require proctor authorization to start and to grade. Provide a password to have a single password for all
students to start a proctored test.

Password (Leave blank for regular proctoring)
Gateway parameters

Test Time Limit (min)

Cap Test Time at Set Due Date?

Number of Graded Submissions per Test

Time Interval for New Test Versions (min; O=infty)
Number of Tests per Time Interval (O=infty)
Order Problems Randomly

Number of Problems per Page (0=all)




@ WeBWork : 2014_SPRING_MATH2111 - Mozilla Firefox (o] &[]
BEDO [REE BEY E=© EEO® IRD =B

€« > C 4 | @ https://webwork math.ust.hk/webwork2/2014_SPRING_MATH2111?user=wwstudentl&effectiveU | | E + Google ye | . B

|} WeBWork : 2014 SPRING_MATH21... » | ] WeBWorK : 2014_SPRING_MATH21... x |T]

Logged in as wwstudenti.

¥ WeBWorK @ HKUST o

webwork — 2014_SPRING_MATH2111

Courses
PR 2014 SPRING MATH2111
Grades Homework Sets Course Info
R Test Score Test States MATH 2111 Matrix Algebra and
oy Date Applications 3
now open, Spring 2013-14
Take . due This is an introductory course to linear algebra. Key
Demo 04/28/2014 concepts include systems of linear equations, vectors,
test at 06:00pm matrices, determinants, vector spaces and linear
HKT transformations, eigenvalues and eigenvectors, matrix
will open on diagonalization, inner product and orthogonal
Quiz-1 04/07/2014 projections, symmetric matrices and quadratic forms.
test at 10:25am Assessment
HKT Online Homework (WeBWorK): 10% i
Frj Mar Midterm Exam: 30%
® - Final Exam: 60%
3 . , 21 Texthook
534 /
Demo 0.666666686534882/2 10:26:49 completed. David C. Lay. Linear Algebra And Its Applications (4th
(test 1) 2014 ed), Pearson.
“
© , ® Dr Wong. Ka-Yue Daniel (Office: Rm 3472)
Demo 0.333333343267441/2 gg‘l 12 16 completed P e
(test 2) B ® Phone: 2338-7439
2014 O L2: MW 12:00-13:20 Rm 4620
® Drlee WingLung (Office: Rm 3435) L
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2/4/2014
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@ WeBWork : 2014_SPRING_MATH2111 : Proctored Gateway Quiz DemoQuiz - Mozilla Firefox (o] @3]
BED FEO BEV E=© E20® IED WO

€ > C H ‘ @ https://webwork math.ust.hk/webwork2/2014_SPRING_MATH2111/proctored_quiz_mode/Demo HE«- Google ,0‘ . B

| Y WeBWork : 2014 SPRING_MATH21... * | ] WeB\Work : 2014_SPRING_MATH2L... x | + |

“ WeBWorK @ HKUST t_g:i:itin as wwstudent1.

webwork — 2014_spring_math2111 — Proctored Gateway Quiz DemoQuiz

Courses ) ;
Homeswosk Sots Proctored Gateway Quiz DemoQuiz

Grades dh e %
Proctor authorization required.

User's username is: wwstudentl
User's name is: Trial account

Proctor username:

Proctor password:

Page generated at 04/02/2014 at 09:18am HKT / Dept of Math
WeBWorK @ 1996-2011 The WeBWorK Project




WeBWark -

EEQ SEQ BRAY E=O 2EO IED BEO
€ 9 C & | @& hps//webwork math.usthk/webwork2/2014_SPRING_MATH2111/instructor/users/ 77 v |[B- Google Pl ¥
| A WeBWork : 2014 SPRING_MATH21... x | [E] WeBWork: 2014 SPRING_MATH2L... x | + |
Student Progress &
Scoring Tools © Sort by LastName v . then by First Name v . then by Login Name v.
IE-'iT:l;Aanager © Edit selected users
ﬁ:ll':sé]conﬁguraﬁon © Importusers fromfile + replacing no  + existing users and adding any v new users
leport bugs © Export visideusers v to anew filenamed: ~ .1st
© Add 1 student(s).
© Delete nowses. v Deletion destroys all user-related data and is not undoable!
| Selectall users | | Unselectall users | =
Take Action!
Showing 7 out of 246 users.
cramer J  |inactive 0/9 i Proctor Drop (D) [proctor grade proctor
schwarz 7 |inactive 0/9 2 Proctor Drop (D) proctor grade proctor|=
cauchy J  |inactive 0/9 |3 Proctor Drop (D) | Iproctor grade_proctor
Im ? |inactive 0/9 4 Proctor Drop (D) proctor grade proctor
[cavley ¢ l|inactive 0/9 |5 Proctor Drop (D) |proctor grade proctor
jordan §  |inactive 0/9 6 Proctor Drop (D) proctor grade_proctor
|g_a£s_ §  |inactive 0/9 reserve |Proctor Drop (D) lproctor grade_proctor
Page generated at 04/02/2014 at 09:10am HKT / Dept of Math |
WeBWorK @ 1996-2011 The WeBWorK Project o |
< [ m | »

9:10
2/4/2014
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@ Home : 2014_SPRING_MATH2111 : DemoQuiz - Mozilla Firefox (o] @3]
BEDO [REO BEVY ExO© 880® IED :|EB

& > ¢ +*® Ip @ https://webwork math.ust hk/webwork2/2014_SPRING_MATH2111/proctored_quiz_mode/L Hg* Google ,0’ . 2

| Ed WeBWork: 2014 SPRING_MATH21... * | ] Home : 2014_SPRING_MATH2111:... x | 4 |

Logged in as wwstudenti.

¥ WeBWorK Log ot

home — 2014_spring_math2111 — DemoQuiz

Proctored Gateway Quiz DemoQuiz

The selected problem set (DemoQuiz) is not a valid set for wwstudent1:
Client ip address 143.89.17.61 is not in the list of addresses from which this assignment may be worked.

Page generated at 04/02/2014 at 09:24am HKT
WeBWorK @ 1996-2011 The WeBWorkK Project
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@ Home : 2014_SPRING_MATH2111 : DemoQuiz - Moxzilla Firefox (o | @ |3
BED H[EE BEV E=O EE0® _E(I) HEGH

(- c ﬁ ’ = A %?fri- math usthk 0 »‘”:72 ~“77~'~ : :7 octo ‘“‘ ”:?7‘ :7 7‘ g— 757,7‘:_:::' & ,O ‘

| EY WeBWorK : 2014 SPRING_MATH21... lﬂHome:2014_SPRING_I“."IATH2111 Lox [ 4|

)ﬁ( WeBWorK Spn |

| home — 2014 spring math2111 — DemoQuiz :  Remaining time: 04:56 (minsec) '—I

Proctored Gateway Quiz DemoQuiz

Jump to: Problem [ 1 2 ]
Problem 1. (1 point)

(1pt)

m

(S

The expression (—1.1? — 7) (3.1," — 10) equals {5

Note: You can earn partial credit on this problem.

preview problems

Problem 2. (1 point)

(1pt)

Solve the equation %y - 9= %y.

y:

&




@ Home : 2014_SPRING_MATH2111 : DemoQuiz - Mozilla Firefox (o] @3]
BED REO BEV E2®© S8E® IED /=HHEO

€« > C 4 !' @ https://webwork math.ust hk/webwork2/2014_SPRING_MATH2111/proctored_quiz_mode/L ||m~ Google P’ . B
| Y WeBWork : 2014 SPRING_MATH21... * | B Home : 2014_SPRING_MATH2111:... x | 4 |
(1 pt)
The expression (42 — 7) (3 + 10) equals 12~ 2°+19 2+ N —e— R, e
Note: You can earn partial credit on this problem.
preview problems|
Problem 2. (1 point)
(1pt)
< 1 _
Solve the equation 5 — = 0Y-
y =
preview problems

Jump to: Problem [ 1 2 ]

Preview Test | | Grade Test

Page generated at 04/02/2014 at 09:21am HKT
WeBWorK © 1996-2011 The WeBWorK Project -




@ WeBWork : 2014_SPRING_MATH2111 : Proctored Gateway Quiz DemoQuiz,v3 - Mozilla Firefox (o] @3]
BEDO [REO BEV ExO© 8820® IED :|EB
& > ¢ +*® ‘ @ https://webwork math.ust.hk/webwork2/2014_SPRING_MATH2111/proctored_quiz_mode/Demo 1 IE v Google R ‘ . 2

| Y WeBWork : 2014 SPRING_MATH21... * | ] WeB\Work : 2014_SPRING_MATH2L... x | + |

“ We BWO rK @ H KUST Logged in as wwstudenti.

Log Out

webwork — 2014_spring_math2111 — Proctored Gateway Quiz DemoQuiz,v3

Courses : ,
Homowork Sots Proctored Gateway Quiz DemoQuiz.v3
- DemoQuiz,v3

Grades Proctor authorization required.

Grading assignment:

Submission time: Wed Apr 2 09:22:15 2014
Due: Wed Apr 2 09:26:04 2014

User's username is: wwstudentl
User's name is: Trial account

Proctor username:

Proctor password:

Page generated at 04/02/2014 at 09:22am HKT / Dept of Math
WeBWorK @ 1996-2011 The WeBWorkK Project




@ Home : 2014_SPRING_MATH2111 : DemoQuiz,v3 - Mozilla Firefox (o] @3]
BEDO FEO BEV E=© E20® IED =:=EE

€« > C +*® ‘p @ https://webwork math.usthk/webwork2/2014_SPRING_MATH2111/proctored_quiz_mode/L Hgv Google ,0‘ . B

| Ed WeBWork: 2014 SPRING_MATH21... * | ] Home : 2014_SPRING_MATH2111:... x | 4 |

Pt - - > ogged in as wwstudent1.
< WeBWorK ogout

home — 2014_spring_math2111 — DemoQuiz,v3

Proctored Gateway Quiz DemoQuiz,v3

Your score on this test ( 3) WAS recorded.
Your score on this test is 1/2.
Time taken on test: 1.58 min (5 min allowed).

Completed results for this assignment are not available until 05/02/2014 at 09:26am HKT.

Page generated at 04/02/2014 at 09:22am HKT
WeBWorK © 1996-2011 The WeBWorK Project




Proctoring the
Gateway Quiz

16



Invigilator
» 2 instructional assistants (lIAs)

Venue
» Math Support Center (MSC)

Capacity
» 20 students

17



Process

Preparation

> |As get a name list, a proctor username &
password

> |As Make sure all students leave the MSC before a
quiz

» Computer officer turn off all the internet accesses
except the WeBWork in the MSC 10 minutes before
the quiz.

> lAs check if all computers work well

18



Check - in

» One |A checks the students’ HKUST cards at the
entrance and tells them their workstation
numbers.

> Students scan their students’ HKUST cards at the
entrance

» The other IA leads them to seat at the right
workstation and assists them to log on to the
WeBWork.

19



During the quiz

> |A announces the rules and steps of taking the
quiz

> |A writes the proctor username & password on the
whiteboard. The quiz starts.

> lAs go around during the quiz to remind the
students to save their work in time or submit the
quiz on time

20



Check - out

» When the students submit their quizzes, they
should log off the WeBWork and the computers,
scan their students’ cards again before they leave

After the quiz

» Computer officer turn on the internet access after
the quiz and before the opening hours of the MSC

21



Problems encountered

Auto-logout problem

» some students met auto-logout issue, scores not
recorded

Time-out problem

» Reminder windows pop-up at the last 90 seconds
and the last 45 seconds

» The pop-up windows freeze the count-down clock

» Some students did not realize that they were out of
time already

» 6 students met this problem, scores not recorded

o,



| @ Home : 2014_SPRING_MATH2111 : DemoQuiz - Mozilla Firefox
BED SEO BREV Ex®© E80® IED |EO

€ 9 C # A ahtps work.math.ust.hk/

Y WeBWork : 2014_SPRING_MATH21... » | B Home : 2014_SPRING_MATH2111:... x | +

*You only have less than 90 sec left to complete *
*this assignment. You should finish itvery soon! *

11:02 |
8/4/2014
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| @ Home : 2014_SPRING_MATH2111 : DemoQuiz - Mozilla Firefox
BED SEO BREV Ex®© E80® IED |EO

€ 9 C # A ahtps work.math.ust.hk/

Y WeBWork : 2014_SPRING_MATH21... » | B Home : 2014_SPRING_MATH2111:... x | +

*You have less than 45 seconds left! *
*  Press Grade very soon! ®

1105 |
8/4/2014
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| @ Home : 2014_SPRING_MATH2111 : DemoQuiz - Mozilla Firefox
BED SEO BREV Ex®© E80® IED |EO

€ 9 C # A ahtps work.math.ust.hk/

Y WeBWork : 2014_SPRING_MATH21... » | B Home : 2014_SPRING_MATH2111:... x | +

*You are out of time! *
*Press grade now! *

1106 |
8/4/2014
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@ WeBWork : 2014_SPRING_MATH2111 : Proctored Gateway Quiz DemoQuiz,v8 - Mozilla Firefox
BEP HEE BEV E=® E5E0B® IED =B

€« > C +*® ‘ @ https://webwork math.ust.hk/webwork2/2014_SPRING

ING_MATH2111/proctored_qui

elgel

| Y WeBWork : 2014 SPRING_MATH21... * | ] WeB\Work : 2014_SPRING_MATH2L... x | + |

. WeBWorK @ HKUST

Courses
Homework Sets
- DemoQuiz,v8
Grades

webwork — 2014_spring_math2111 — Proctored Gateway Quiz DemoQuiz,v8

Proctored Gateway Quiz DemoQuiz,v8

Logged in as wwstudenti.
Log Out

Proctor authorization required.

Grading assignment:

Submission time: Tue Apr 8 11:13:31 2014
Due: Tue Apr 8 11:10:56 2014

The time limit on this assignment was exceeded. The assignment may be checked, but the result will not be counted.

User's username is: wwstudentl
User's name is: Trial account

Proctor username:

Proctor password:

Page generated at 04/08/2014 at 11:13am HKT / Dept of Math

WeBWorK © 1996-2011 The WeBWorK Project
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@ WeBWork : 2014_SPRING_MATH2111 : Proctored Gateway Quiz DemoQuiz,v8 - Mozilla Firefox (o] @3]
BEDO [REO BEV ExO© 8820® IED :|EB

€« & G 4 ‘ @ https://webwork math.ust.hk/webwork2/2014_SPRING_MATH2111/proctored_quiz_mode/Demo ‘ lg v Google P ‘ 8

| Y WeBWork : 2014 SPRING_MATH21... * | ] WeB\Work : 2014_SPRING_MATH2L... x | + |

@ Home : 2014_SPRING_MATH2111 : DemoQuiz,v8 - Mozilla Firefox [o] @ |3
BED [EO BREV Ex© 880 IED =|EM®
4 = (e ﬁ ‘ ’ & https://webwork math.usthk/webwork2/2014_SPRING_MATH2111/proctored_quiz_mode/L ‘ )g v Google P ‘ . B
IﬂWeBWorK: 2014_SPRING_MATH21... IﬂHome:2014_SPRING_MATH2111 S |T]

Jt > Logged i tudent1.
{‘j}:& V\/’ e B \/\,’ or I\ ngggmm as wwstuden

home — 2014_spring_math2111 — DemoQuiz,v8 |

Proctored Gateway Quiz DemoQuiz,v8

Your score on this test ( 8) was NOT recorded. Your score was not recorded hecause you have exceeded the time limit for this test. (Time taken:
5.18 min; allowed: 2 min.)

Time taken on test: 5.18 min (2 min allowed).

Completed results for this assignment are not available until 04/08/2014 at 11:20am HKT.

Page generated at 04/08/2014 at 11:14am HKT
WeBWorK @ 1996-2011 The WeBWorkK Project




Modified Policy for Quiz 2

Time-out problem

» Assign 5 more minutes to quiz time
(announced before the quiz that the count-down
clock will show 5 more minutes than it is used to
be)

» Scores still recorded even time-out for 5 minutes

Multiple submission
» Students can submit answers for grading twice

Stronger incentive

» Use maximum score of two quizzes to calculate
the additional points

28



Some Data of the Quizzes

29



Quiz 1
Some Data for Quiz 1:

» Reservation open from 24-Mar-2014 9am to
28-Mar-2014 6pm

» Quiz time from 7-Apr-2014 to 11-Apr-2014 (5 days)
» Registered students: 146 students, ~71.2%

» Only using 48.6% of the capacity (300)

» Present: 118 students, ~80.8% of registered

» 109 students completed successfully, scoring an
average of 4.4/6

30



Quiz 2
Some Data for Quiz 2:

» Reservation open from 28-Apr-2014 9am to
2-May-2014 12noon

> Quiz time from 5-May-2014 to 9-May-2014 (4 days)
» Registered students: 118 students, ~57.6%

> Only using 49.2% of the capacity (240)

» Present: 91 students, ~77.1% of registered

» 90 students completed successfully, scoring an
average of 3.8/6

... Stronger incentive seems not working very well...

31



Appendix

Effect of quiz scores to final grades

Old New No. of Old New No. of
grade grade students grade grade students
A A+ 3 C+ B- 1
A- A 4 C C+ 5
B+ A- 10 C- C 6
B B+ 10 D C- 2
B- B 6 F D 1

48 students (out of 128) have their grades improved.

Adding 3 points to final score is very significant!

32



