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Problem:

Due to the combination of classes selected and the
time they are offered, some students have limited
possibilities for obtaining a workable schedule.

When students select class times that block one or
more workable schedules for other students, they may
prevent them from enrolling in courses required to
make progress toward a degree.

Problem:

It is very easy to create this situation.



Example: Woebegon College

- Small Midwestern college with only 19
students,.... but all are above average

 Each student takes § classes per semester
 Students can select divisions (class times)
- College has 9 classrooms/labs

~ Classes meet from 7:30 to 5:20 (10 periods)



Woebegon College: Class Meeting Spaces

Class Spaces

Rm 2

Room 1

b0 830 030 10530 11330 - 12:30 . 130 1/2:30.~3:30/ 430 7 §:30

Time Periods



Schedule of Classes

ARCH - Archeology
Div o1 - 12:30

ARTH - Art History
Div o1 - 2:30

Rm 3

Rm2

ASL - American Sign Language

Div o1 - 3:30

BAND - Band
Div o1 - 3:30-5:20

CHM - Chemistry
Div o1 - (Lecture) 7:30
(Lab) 8:30-11:20
Div 02 - (Lecture) 10:30
(Lab) 11:30-2:20
Div 03 - (Lecture) 12:30
(Lab) 2:30-5:20

CLCS - Classics
Div o1 - 1:30

COM - Communications
Div o1 - 7:30
Div 02 - 8:30
Div 03 - 9:30
Div o4 -10:30
Div 05 - 11:30 i

Rm 3

Rm2

Rm 1
Rms 6-9
Rm 1
Rms 6-9
Rm 1

Rms6-9

Rm 2

Rm 4
Rm 4
Rm 4
Rm 4
Rm 4

COM (cont'd)
Div 06 - 12:30
Div 07 - 1:30
Div 08 - 2:30
Div 09 - 3:30

ENGL - English
Div o1 - 7:30
Div 02 - 8:30
Div 03 - 9:30
Div 04 - 10:30
Div 05 - 11:30
Div 06 - 12:30
Dy o765130
Div 08 - 2:30
Div 09 - 3:30
Div 10 - 4:30

GER - German
Div o1 - 8:30
Div 02 - 10:30

HIST - History
Div o1 - 11:30
Div o2 - 2:30
Div 03 - 4:30

MATH - Mathematics
Div o1 - 9:30

Rm 4
Rm 4
Rm 4
Rm 4

Rm g
Rm g
Rm g
Rm g
Rm g
Rm g
Rm g
Rm g
Rm g
Rm g

Rm 3
Rm 3

Rm 3
Rm 3
Rm 3

Rm1

MATH (cont’d)
Div o2 - 11:30
Div 03 -1:30

PHIL - Philosophy
Div o1 - 9:30
Div o2 - 11:30

PHYS - Physics
Div o1 - 2:30
Div 02 - 4:30

POL - Political Science
Div o1 - 8:30
Div 02 - 10:30
Div 03 - 12:30

PSYC - Psychology
Div o1 - 8:30

RUS - Russian
Div o1 - 7:30

SOC - Sociology
Div o1 - 3:30

SPAN - Spanish
Div o1 - 9:30
Div 02 - 1:30

Rm1
Rm1

Rm 2
Rm 2

Rm1
Rm1

Rm 2
Rm 2
Rm 2

Rm1

Rm 3

Rm1

Rm 3
Rm 3



- Woebegon’s class timetable has enough space
for all students in the desired classes.

It is possible for all students to take the
classes they want without conflicts.



Class Spaces

Woebegon College:

Class Schedule Grid

a CHM CHM CHM
oI 02 03
02 CHM CHM CHM
oI 02 03
4 CHM CHM CHM
oI 02 03
CHM CHM CHM
2 oI 02 03
ENGL ENGL ENGL ENGL ENGL ENGL ENGL ENGL ENGL ENGL
4 oI 02 03 04 0§ 06 07 08 09 10
ig COM COM COM COM COM COM COM COM COM
oI 02 03 04 0§ 06 07 08 09
g RUS GER SPAN GER EHIST ARCH SPAN HIST ASL HIST
£, o1 o1 o1 02 oI o1 02 02 o1 03
g POL PHIL POL PHIL POL CLCS ARTH BAND
7 oI oI 02 02 03 oI oI oI
& CHM PSY.C MATH CHM MATH CHM MATH PHYS SOC PHYS
8 oI oI oI 02 02 03 03 oI oI 02
a7
Bigo: 830 9307 1030 11230 12:30:, 130 1%;2:30. /3302 430

Time Periods

5:30



Student Course Selections

Student 1
Student 2
Student 3
Student 4
Student §
Student 6
Student 7
Student 8
Student 9
Student 10
Student 11
Student 12
Student 13
Student 14
Student 15
Student 16
Student 17
Student 18
Student 19

CHM
ARTH
ARCH
CHM
CHM
COM
ASL
ENGL
CHM
ENGL
COM
CHM
ARCH
CHM
BAND
CHM
CHM
BAND
ARTH

ENGL
CHM
ENGL
COM
ENGL
GER
CHM
GER
COM
EHISY
HIST
ENGL
CHM
COM
CECS
ENGL
COM
CHM
ASL

POL
COM
GER
MATH
MATH
HIST
ENGL
MATH
PHIL
PHIL
MATH
MATH
ENGL
MATH
ENGL
GER
MATH
COM
GleS

PSYC
MATH
HIST
POL
PHIL
PHYS
MATH
PHYS
PSYC
PHYS
PHYS
PHYS
MATH
PHYS
HIST
HIST
RUS
MATH
COM

SPAN
SOC
SOC
SPAN
PSYC
SOC
PHYS
POL
RUS
SPAN
PSYC
POL
SPAN
POL
POL
MATH
SOC
PHYS
PHIL



Class Spaces

Woebegon College: Feasible Composite Schedule

Y 14 CHM 18 CHM 9 CHM
oI 02 03
L2 13 CHM 17 CHM 5 CHM
o1 02 03
g 2 CHM 16 CHM 4 CHM
oI 02 03
2 CHM 7 CHM I CHM
B oI 02 03
7 ENGL |10ENGL |8 ENGL |3 ENGL |1 ENGL (15§ ENGL |3 ENGL |13 ENGL |16 ENGL |12 ENGL
4 oI 02 03 04 0§ 06 07 08 09 10
HU b COM |17 COM (9 COM (4 COM |19 COM |1 COM |2 COM |6 COM |14 COM
oI 02 03 04 0§ 06 07 08 09
T 16 4 8 6 I3 13 15 19 16
= RUS GER SPAN GER HIST ARCH SPAN HISE ASL HIST
o £ e e Gty g e 0] 3 02 L ey o). AR T 6 ¥t 02 TSSO 19 209
f 8 19 15 IO 14 19 19 18
= POL PHIL POL PEFLE POL @IS ARTH BAND
7 U 1O (el 1100 O SO A0 Ao 2O 15 o1
14 I1 18 18 13 9 14 18 17 14
el 9 g 17 I1 5 ey 12 6 1
S CHM PSYC MATH CHM MATH CHM MATH PHYS SOC PHE S
é 1 2= RO G, ST PO 1401 164702 Gt D24 AR £03 5 03 L05- OT Y Atel 7 02
2 I ;. 7 2 I 4 8 g 6
Bigo: 830 9307 1030 11230 12:30:, 130 1%;2:30. /3302 430

Time Periods

Identification numbers of students enrolled in each class are indicated in red

5:30



Woebegon College:

Class Spaces

Student #1 Class/Time Selections

o CHM CHM CHM
oI 02 03
02 CHM CHM CHM
oI 02 03
¥ CHM CHM CHM
oI 02 03
CHM CHM S CHM
7 o1 02 AR ET Al Fo3: ET
ENGL ENGL i ENGL ENGL ENGL ENGL ENGL ENGL ENGL ENGL
4 oI 02 03 04 0§ 06 07 08 09 10
ig COM COM COM COM COM COM COM COM COM
oI 02 03 04 0§ 06 07 08 09
g RUS GER SPAN GER EHIST ARCH SPAN HIST ASL HIST
£, o1 o1 o1 02 oI o1 OZ% 02 o1 03
g POL PHIL POL PHIL POL CLCS ARTH BAND
=~ oI o1 S r LA 02 03 oI oI oI
& CHM PSY.C MATH CHM MATH CHM MATH PHYS SOC PHYS
8 oI oI oI 02 02 03 03 oI oI 02
a7
ReGr Y A
7:30 8:30 9:30 10:30 11:30 12:30 1:30 2:30 3:30 4:30

Time Periods
Student 1 courses: CHM, ENGL, POL, PSYC, SPAN. Free choice of schedule within offerings.

5:30



Woebegon College:

Class Spaces

Student #2 Class/Time Selections

o CHM CHM CHM
oI 02 03
02 CHM CHM CHM
oI 02 03
¥ CHM CHM CHM
oI 02 03
CHM CHM CHM
5 o1 i 02 st 03
ENGL ENGL | ENGL ENGL ENGL ENGL ENGL ENGL ENGL ENGL
4 oI 02 03 04 0§ 06 07 08 09 10
e COM |2 COM COM COM COM COM COM COM COM
oI 02 03 04 0§ 06 07 08 09
g RUS GER SPAN GER EHIST ARCH SPAN HIST ASL HIST
£, o1 o1 o1 02 oI o1 02 02 o1 03
g POL PRIL L e POL P POL CLCS ARTH BAND
Y oI Ol e 02 03 (0} ¢ o)1 P (0} §
& CHM PSY.C MATH CHM MATH CHM MATH PHYS SOC PHYS
8 oI oI oI 02 02 03 03 oI oI 02
=7
L 2 =73 L PLAGTE T
7:30 8:30 9:30 10:30 11:30 12:30 1:30 2:30 3:30 4:30

Time Periods
Student 2 courses: ARTH, CHM, COM, MATH, SOC. Single section courses and avoid 7:30.

5:30



Woebegon College:

Class Spaces

Student #3 Class/Time Selections

a CHM CHM CHM
oI 02 03
02 CHM CHM CHM
o1 02 03
4 CHM CHM CHM
oI 02 03
CHM CHM I CHM
B o1 02 03
ENGL ENGL |1 ENGL ENGL ENGL ENGL 3 ENGL ENGL ENGL ENGL
4 o1 02 03 04 05 06 . 08 09 10
ig COM [ COM COM COM COM COM COM COM
oI 02 03 04 0§ 06 07 08 09
g RUS GER SPAN GER HIST ARCH SPAN HISE ASL HIST
< o) o1 o) 02 oI oI vy NaT o Vi ale b o) 03
g POL BRI S POL = DT POL CLCS | ~ARTH BAND
7 o1 o1 02 02 03 o1 2O o1
S CHM PSYC MATH CHM MATH CHM MATH PHYS SOC PHYS
S oI oI oI 02 02 03 03 oI el e 02
m =
Y 7 7
7:30 8:30 9:30 1030 1I1:30 - 12:30 1:30 2:30 3:30 4:30

Time Periods

Student 3 courses: ARCH, ENGL, GER, HIST, SOC. Easy pickings.

5:30



Woebegon College: Student #4 Class/Time Selections

] CHM CHM CHM
01 02 03
7 CHM CHM CHM
: #OT 02
| CHM
D~
oI

CHM

Y

Class Spaces

Wlogao 830 9:30//10:30 11130 12:30 7 130 2:30 /336, 4307 5:30

Time Periods



Woebegon College: Student #4 Class/Time Selections

Rm 2

iy CHM CHM CHM
oI @2
7 CHM CHM
E oI 02
% CHM CHM
Ol 02
CHM
: e OI
N B
el
Ve COM
N ek
C/QJ" g RIS GER SPAN GER | HIST | ARCH | SPAN HISTF {57 ASL 7 ST
e oI |
5]
Jp)
Qv
&

02

%7330 830 9:30 10:330 II:30 12:30 130 2:330 3330 430 5330

Time Periods
R
Student § cour§e§; CHM, ENGL, MATH, PHIL, PSYC.
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Woebegon College: Student #6 Class/Time Selections

2t CHM CHM
OI 02
tic CHM CHM
: oI
: CHM
O~
Ol
”; CHM
' \O
OI
~ ENGL |
w
fZens
+ [ CoM
OI
_RUS | GER | SPAN ISSGERSS HIST | ARCH | SPAN | HIST | ~ASL | HIST
oI

Class Spaces
Rm 3

Rm 2

Room 1
©
P

o830 0307 1030 11330 12:307 .7 130,1172:30 43307 4330 7 5330

g Time Periods
Student 6 COU:%Z?PZ COM, GER, HIST, PHYS SOC. Still nice schedule possibilities.
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Woebegon College: Student #7 Class/Time Selections

iy CHM CHM CHM
OI 02
=/ CHM CHM
: _O1
i CHM
D~
oI
# CHM
5 %
OI

4.5

Class Spaces
Rm 3

Rm 2

a5,

oI

HETE

Room 1

W30 1:8:30° 1 9:307 10:30 1130 12:3077 K36 71230 - 330 A0 i 530

% Time Periods
Student 7 coui‘%e?: ASL, CHM. ENGL, MATH, PHYS. Avoiding 7:30 Chemistry:
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Woebegon College: Student #8 Class/Time Selections

iy CHM CHM
OI 2
£ CHM CHM
e _OI
o CHM
D~
Ol
o CHM
ENGL

_oI
COM

4.5

_RUS

Class Spaces
Rm 3

Rm 2

Room 1

W30 8:30° 1 9:307 10:30 1130 12:3077 K36 71230 - 330 A0 i 530

% Time Periods
Student 8 coﬁ?ﬁeﬁ: ENGL, GER, MATH, PHYS, POL.
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Woebegon College: Student #9 Class/Time Selections

4.5

Class Spaces
Rm 3

Rm 2

""".'!hf;_._ﬂ_;,zir:-go B30y 0307 YO0 1 1130 12:30 7 F 30 30 36 A0 feean
: ﬁw‘m ¥
s Time Periods

Student 9 coﬁ?ig_ls_: CHM, COM, PHIL, PSYC, RUS.

i
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Woebegon College: Student #10 Class/Time Selections

4.5

Class Spaces
Rm 3

Rm 2

""".'!hf;_._ﬂ_;,zir:-go B30y 0307 YO0 1 1130 12:30 7 F 30 30 36 A0 feean
: ﬁw‘m ¥
s Time Periods

Student 10 cd?ﬁ-'ﬁe_s: ENGL, HIST, PHIL, PHYS, SPAN. Class filling starting to influence choices.

i
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Woebegon College: Student #11 Class/Time Selections

o o I CHM CHM
gl Ol 02
2 J % CHM CHM
:' _OI
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P
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Class Spaces
Rm2 Rmg3

&€ | CHM | CHM | MATH | PHYS

8 o1 02

m -
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; ' -I._-:|-‘I'| rh- - r I () L]
i, Time Periods
Student 11 c:}ﬁﬁa_s: COM, HIST, MATH, PHYS, PSYC. Have to use 4:30 Physics.
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Woebegon College: Student #12 Class/Time Selections

Class Spaces

Rm3 4 5

Rm 2

s o1 02
CHM CHM
el or 02
CHM
oI

ENGI:

fren 10
COM COM
(0} 09

POL | PHIL |

Pt

%7330 830 9:30 10:330 II:30 12:30 130 2:330 3330 430 5330

St Time Periods

Student 12 c:i?ﬂ'sﬁ:_s: CHM, ENGL, MATH, PHYS, POL. No choice in schedule except English.
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Woebegon College: Student #13 Class/Time Selections

PG i o1 a2
i CHM CHM
- |-. F » o OI 02
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- ]

Class Spaces

i
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OI ‘ O 09
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‘é‘ PHIL | i rov | BAND
~ - o1
=4 | CHM | MATH || CHM
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a

r.-"*j:-:n:,‘_ ; . -
7y Time Periods

Student 13 c:&%ﬁ:‘s: ARCH, CHM, ENGL, MATH, SPAN. Choice of Chemistry on Spanish.
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Woebegon College: Student #14 Class/Time Selections

%

4.5

‘ O

| % ~ CLCS | ARTH
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Class Spaces
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B0 830 93071030 | 1130 12:30 7 130 /2:30 /330674307 '5:30
2y

vic 905 Time Periods
Student 14 C:&ﬁfs: CHM, COM, MATH, PHYS, POL. No choice of schedule.
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Woebegon College: _Stﬁdent #15 Class/Time Selections
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Class Spaces
Rm 3

Rm 2
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W0 830 93071030 1130 12330 0 130 12:30 1 /336. 4230 '5:30
I-'I‘J_-:ll.'\"_-lfl:..;jl:

: ,ﬁ_ g ;
i Time Periods
Student 15 c.:&ﬁgs: BAND, CLCS, ENGL, HIST, MATH. History or Band?
g DA
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Woebegon College: _Stﬁdent #16 Class/Time Selections
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Class Spaces
Rm 3

Rm 2

E?-’-&Zﬁo 830y 03072 TOB0 112307 - 12:30 77, 130,/ 2:30- 713307 - 4v30 77 75:30

e, Time Periods

Student 16 é:&ﬁfs: CHM, ENGL, GER, HIST, MATH. More choices to make. Yuck.
g DA
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Woebegon College: _Stﬁdent #17 Class/Time Selections

%

4 5

O

X
Rus

Class Spaces
Rm 3

Rm 2

E?-’-&Zﬁo 830y 03072 TOB0 112307 - 12:30 77, 130,/ 2:30- 713307 - 4v30 77 75:30

i, Time Periods
Student 17 c;?'ﬁgs: CHM, COM, MATH, RUS, SOC. Math required for Chemistry?
g DA
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Woebegon _Colleg-e:___'_Sti‘ldent #18 Class/Time Selections

Beaia0 8309307 10:30 | IN30 12:30 7 130 7230 1330/ 4307 §:30

_ Time Periods
Student 18 C;gﬁ?s: BAN D,_CHM, COM, MATH, PHYS. Meltdown!
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Woebegon _Colleg-e:___'_Sti‘ldent #19 Class/Time Selections

CHM
92
CHM
02

Q30 ¥OB0 111307 12:30 7 136, 2:30 - 330, ~A907- 7530

_ Time Periods
Student 19 észﬁqes: ARTH,_ASL, CLCS, COM, PHIL. There is still hope.
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Woebegon _C'olle:g'e Cbmposite Class/Time Selections

ﬂ Mﬁlgo 8:30r 719:307/ 1030  1I1:30 12:30 I:30 © 2:30 3330 430 5:30

v Time Periods
Identification n 1 bers of students enrolled in each class are indicated in red
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Student Course Selections

Student 1
Student 2
Student 3
Student 4
Student §
Student 6
Student 7
Student 8
Student 9
Student 10
Student 11
Student 12
Student 13
Student 14
Student 15
Student 16
Student 17
Student 18
Student'19

CHM
ARTH
ARCH
CHM
CHM
COM
ASL
ENGL
CHM
ENGL
COM
CHM
ARCH
CHM
BAND
CHM
CHM
BAND
ARTH

ENGL
CHM
ENGL
COM
ENGL
GER
CHM
GER
COM
EHISY
HIST
ENGL
CHM
COM
CECS
ENGL
COM
CHM
ASL

POL
COM
GER
MATH
MATH
HIST
ENGL
MATH
PHIL
PHIL
MATH
MATH
ENGL
MATH
ENGL
GER
MATH
COM
S

9 of 95 (9.5%) not met with class/time selection

PSYC
MATH
HIST
POL
PHIL
PHYS
MATH
PHYS
PSYC
PHYS
PHYS
PHYS
MATH
PHYS
HIST
HIST
RUS
MATH
COM

SPAN
SOC
SOC
SPAN
PSYC
SOC
PHYS
POL
RUS
SPAN
PSYC
POL
SPAN
POL
POL
MATH
SOC
PHYS
PHIL



Scheduling vs. Student Time Selection

- Student selection of times is appealing because it appears to offer
more control over your class schedule, and it does..., but only for the
first students to choose.

. Later students face fewer choices, and often may be shut out of
courses they need because of time conflicts.

. Any scheduling approach will ofter more restricted choice because it
tries to optimize over the entire population of students.

. Students do have a better chance of receiving the courses they need
or want to meet their goals.



ODbservations:

Student time selection works best when there are few requirements
on specific courses to be taken for a degree.

. More available time patterns create less chance of the type of
conflict congestion that blocks students from receiving choice of
courses.

. Multiple time offerings make a class easier to schedule and avoid
conflicts.

If all courses have only a single section, it does not matter which
approach is used. The result will always be the same, but ...
there is no choice.

'l-_-



More Observations

- If all courses have only a single section, then real problem is in
constructing the class timetable to accommodate student course

needs.

. There actually is a perfect solution - the classes you want at the times
you want. Hire private tutors.



Class Spaces

Woebegon College: Feasible Composite Schedule

Y 14 CHM 18 CHM 9 CHM
oI 02 03
L2 13 CHM 17 CHM 5 CHM
o1 02 03
g 2 CHM 16 CHM 4 CHM
oI 02 03
2 CHM 7 CHM I CHM
B oI 02 03
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= POL PHIL POL PEFLE POL @IS ARTH BAND
7 U 1O (el 1100 O SO A0 Ao 2O 15 o1
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2 I ;. 7 2 I 4 8 g 6
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Time Periods

Identification numbers of students enrolled in each class are indicated in red
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