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University to Cope with Local Specificities 
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Heba Samir Younis
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Abstract: This study is concerned with the redesign of the class meeting pattern 
at Qatar University.  It examines the existing meeting pattern based on its 
operational efficiency, its alignment with the strategic plan of the University, 
and its perception by the students and the faculty members. The analysis reveals 
serious limitations and shows the need for a new pattern with a full non-teaching 
day and no one-hour lectures. A capacity analysis proves the feasibility of such a 
pattern. Taking into consideration the specifications of the Qatari society, it was 
judged that the non-teaching day be split in two-half days. The present research 
recognizes the distinction between scheduling and class meeting patterns and 
aims to address the under-researched theme of having the meeting pattern as a 
variable rather than just an input to scheduling. 

Keywords: Class meeting pattern; time slot/block; course/class scheduling/
timetabling; higher education. 

I. InTROducTIOn
A course schedule (also referred to as course 
timetable, class schedule or class timetable) 
is a table assigning a group of students and a 
teacher to one room and one time slot (also 
called period or block); it may also include 
more details such as the subject of the class, 
and the type of classrooms available (e.g. 
science laboratories). A time slot is a block 
of time allocated for one class and defined by 
specific instructional days of the week as well 
as specific start and end times on each day. The 
set of all possible time slots for the full week 
is referred to as meeting pattern. The meeting 
pattern, which is one of the most important 
inputs for any course schedule, is a template 
that defines all possible time slots where a 
course can be scheduled. Figure 1 shows the 

current meeting pattern of the University 
subject of this study, which is composed of 19 
time slots. The meeting pattern determines the 
length of the lecture and the number of lectures 
per week by determining the possible location 
of each lecture within the days of the week and 
within the hours of the day. 

Traditionally, a three-credit semester-based 
course includes approximately three hours of 
classroom instruction per week. These three 
hours can be effectuated in just one long session 
(of three hours), or alternatively spread over 
two days (with the length of the lecture being 
one hour and a half) or even three days (one-
hour lecture each day). Each university designs 
its own pattern taking into consideration its 
own preferences and its own constraints.



58 RedeSIgnIng THe ScHedule TIme SlOTS fOR QATAR unIveRSITY

SBE, Vol. 18, No.2, Dec 2015
ISSN 1818-1228

©Copyright 2015/College of Business and Economics
Qatar University

It is likely that an adequate course schedule 
will impact students’ performance and 
satisfaction. The beneficial outcomes of 
robust and efficient class schedules have 
been consistently ascertained in the literature. 
The reported benefits include: (i) increasing 
flexibility in staffing and minimizing slack in 
operational resources (Boronico, 2000), (ii) 
enhancing students’ performance (Hughes 
et al., 2008; Dills and Hernandez-Jullian, 
2008), (iii) contributing to increased students’ 
attendance rates (Marburger, 2006; Romer, 
1993), (iv) increasing retention rates while 
decreasing courses’ drop rates (Ali et al. , 
2004), and (v) decreasing students’ attrition 
(Becker and Powers, 2001) to list few. 

In this research, we recognize that a meeting 
pattern affects the quality of the generated 
class schedule and, therefore, indirectly 
impacts students’ performance. We attempt 
to address the indirect link between class 
meeting patterns and students’ performance 
and reinforce the idea that a meeting pattern is 
an important input for generating an effective 
class schedule. The research question for the 
present study is how to develop a better class 
meeting pattern for Qatar University that is 
geared to overcome any existing inefficiencies. 
A relevant debate to our discussion then is how 
the three hours of class room instruction are 
to be distributed weekly in order to optimize 
learning and meet the scheduling preferences 
of students (Reardon and Galindo, 2009). The 
present study additionally aims to investigate 
the existing meeting pattern at Qatar University 
in order to assess whether it is aligned with 
the University’s strategic direction. A series 
of research objectives are set to identify 
alternative class meeting patterns that respect 
the specifications of the Qatari society without 
jeopardizing the University’s capacity and 
quality constraints.
It is worth mentioning that the decisions related 
to the design of the meeting pattern are high-
level (strategic) decisions that cannot be made 
at the same time as the traditional scheduling 
decisions (e.g. the assignment decisions) which 

are low-level (tactical decisions). The meeting 
pattern is an input for the schedule. However, 
its effect is so significant on the schedule 
that it is supposed to be the output of another 
study aiming at generating the most suitable 
pattern for the university. Unfortunately (as 
will be shown later when reviewing the related 
literature), the studies on meeting patterns are 
very scarce in the literature. This study is an 
attempt to fill the gap.

II. RelATed lITeRATuRe 

In this section, we will first give an outline 
of the theoretical conceptualization of course 
scheduling and the technical perspectives 
prominent in the literature. Next, we will 
provide a brief outline of the two dominating 
views with respect to the issue of having short 
versus long classes. The last part will include 
an overview of the different studies which aim 
to present meeting patterns within different 
education contexts. 

Course Scheduling 
Course scheduling in an educational 
institution is a major administrative task 
(Burke and Petrovic, 2002). It is defined as 
the determination of which courses are taught 
at what days and times, in which rooms, and 
taught by whom (Thompson, 2005). Course 
scheduling has been the focus of operations 
research and artificial intelligence for more 
than 40 years (Alvarez-Valdes et al., 2002). 
The extant literature primarily focuses 
on addressing the technical aspects of the 
scheduling problems and how to employ 
mathematical methodology, technical software 
and problem solving techniques to address 
scheduling related issues. 

Dimopoulou and Miliotis (2001), Daskalaki 
and Birbas (2005) and MirHassani (2006), 
among many others, applied integer 
programming techniques. Valouxis and 
Housous (2003) used constraint programing, 
Stallaert (1997) and De Causmaecker et 
al. (2009) applied quadratic optimization 
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techniques, de Werra et al. (2002) applied 
edge coloring, and Beynon et al. (2002) 
applied empirical modelling. Solution method 
related researches include applying heuristics 
to scheduling (Abramson, 1991; Alvarez-
Valdes et al., 2002; Dowsland, 1990), genetic 
algorithms (Burke et al., 1994;), neural 
networks (Foulds and Johnson, 2000;  Smith 
and Ng, 2003 ), Tabu search algorithms (Hertz, 
1991), and simulated annealing (Cangelovic 
and Schreuder, 1991). Exploring the technical 
methodologies in details is outside the scope 
of the present study, but the briefly-presented 
summary above outlines the earlier research 
contributions of operations research scholars. 

It is worth mentioning that the previous studies 
have considered meeting patterns as given 
constant inputs to scheduling; no research (to 
the best of our knowledge) considers meeting 
patterns as a research variable. 

Length of Time Slots 
In this subsection, we briefly present the 
literature on the length of time slots, which 
is concerned with the advantages and 
disadvantages of long and short classes. Even 
though such a literature does not explicitly 
refer to class meeting patterns, it is actually an 
integral part of it.

Advocates of long meeting patterns attribute 
the benefits of this approach to concentrated 
teaching and overall in-depth study for students 
as it allows for more efficient assessment 
especially with oral skills (Dexter et al., 2006). 
Additionally, Johannsson and Lorenz (2001) 
ascertain that long meeting patterns allow 
students to benefit from enhanced learning 
experience and higher levels of proficiency 
since long meetings enable the use of active 
teaching and allow for greater student 
involvement. Lee and Genovese (1988) 
conclude that implementing long meeting 
sessions in education organizations significantly 
reduces the number of class assignments and 
the fragmentation in traditional schedules; 
fragmentation is an issue for classes requiring 

extensive practice and laboratory work, such as 
science, agriculture, and technology courses. 
Opponents of long meeting patterns, on the 
other hand, draw on its weaknesses. Rettig 
and Canady (1996) highlight that the main 
disadvantage pertains to the extensive need 
for education facilities, while Dexter et al. 
(2006) ascertain that students may lose interest 
and concentration. Bateson (1990) reports no 
significant difference in students’ reported 
scores of GPA and other direct assessment 
measures to justify the increased costs and 
resources. 

A parallel stream of research pertains to 
exploring the strengths of short meeting 
patterns. This approach involves spreading out 
learning into periods of shorter duration but 
increased frequency. It is suggested that the key 
advantage of this approach entails improving 
skill acquisition (Lee and Genovese, 1988). 
In contrast, its weaknesses include significant 
cost disadvantages and misuse of resources 
due to frequent meetings (Willingham et 
al., 2002). In their study, Rettig and Canady 
(1996) point out that instructors reject the 
short meetings approach for the simple reason 
that after undertaking administrative duties, 
including taking attendance and allowing for 
few minutes for late comers, the duration of 
the lecture would not be sufficient to cover the 
new knowledge that is expected to be delivered 
by the instructor. 

The ultimate research on the two streams 
outlined previously has given rise to studies 
investigating the spacing effect in education. 
This approach, which attempts to align, relate, 
or integrate new knowledge to prior knowledge, 
has been advocated as an effective technique 
in promoting long-term memory storage. It 
occurs when learning and practice sessions 
are spaced out or distributed over a period of 
time. Gallo and Odu (2009) stipulate that the 
spacing technique is more advantageous than 
compressed sessions. Toppino and Bloom 
(2002) reconfirmed that the spacing effect 
“enhances memory performance”. 
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Meeting Patterns
To the best of our knowledge, there is scarce 
research literature pertaining to meeting 
patterns.  Scheduling related studies do not 
attempt to design a meeting pattern to be used 
in developing a course schedule. In general, 
research on designing meeting patterns is 
lacking in the literature. Limited research has 
opted to present pattern solutions or practical 
recommendation. The only research studies 
that we were able to identify are presented in 
this subsection. 

There is no clear distinction in the literature 
between investigating meeting patterns 
and class scheduling. Most existing studies 
typically address the effect of class scheduling 
on students’ performance. However, some 
of these studies are actually tackling the 
meeting pattern while referring to it as class 
scheduling; in particular, Dills and Hernandez-
Jullian (2008) explored whether students’ 
learning depend on class scheduling and if it 
is more efficient to have classes in the morning 
than later in the day, while Dexter et al. (2006) 
study investigates whether students learn more 
when classes meet more often. 

The study of Boronico (2000) on undergraduate 
and post graduate students at the three 
departments in the Business Administration 
School at Monmouth University presented a 
model that relied on hierarchical programming 
and developed a pattern excluding classes 
on Fridays and Wednesdays. The benefits 
identified from the proposed scheduling are 
flexibility in staffing and minimum slack 
in University’s operational resources. This 
study advocates that the proposed pattern 
comprehensively addresses students’ demand 
and conflicts and achieves higher levels of 
uniformity across departments. 

Foulds and Johnson (2000) implemented a slot 
manager modelling written in Microsoft Access 
to develop a course scheduling solution at New 
Zealand University (Waikato Management 
School). Their study designed a slot manager 

to aid course schedulers in allocating courses 
to feasible slots and rooms. Although, they 
do not provide details in their research about 
the applied slot pattern, they stipulate that it 
has been implemented for more than 3 years 
and has significantly reduced the efficiency of 
record-keeping and the generation of conflict-
free schedules. 

The study conducted by Dimopoulou and 
Miliotis (2004) at Athens University outlined 
a pattern for compulsory and optional courses 
where student schedules are patterned to take 
place on three days and half every week with 
sessions’ timings organized as block slots of 
two. The identified pattern was implemented 
on Mondays, Wednesday and Thursdays (9:00 
am – 3:00 pm) and on Tuesdays and Fridays 
(3:00 pm – 9:00 pm).  The University’s 
premises were divided in two zones (A and B) 
with timings alternating between the two zones 
to avoid conflicts and congestion. The study 
concludes that the concentrated scheduling 
system offers flexibility and facilitates the 
construction of schedules according to pre-
determined criteria that are specified by the 
users. The study reports that the designed 
system increases reliability as well as the 
efficient and effective sharing of data by users 
in different departments. 

Dills and Hernandez-Julian (2008) implement 
a block schedule pattern to change the earliest 
class times at Duke University. Students 
were given the choice between: 1) afternoon 
classes on Tuesdays and Thursdays and 
morning classes on Mondays, Wednesdays and 
Fridays and 2) afternoon classes on Mondays, 
Wednesdays and Fridays and morning classes 
on Tuesdays and Thursdays. The results 
indicates that late afternoon classes are better 
for 2-day- a-week classes while morning 
classes are more suitable for 3-day- a- week 
classes. It is worth indicating here that colleges 
are scheduling classes on the last working day 
of the week to increase the utilization of their 
resources. 
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The study conducted by Pongcharoen et 
al. (2008) at the Faculty of Science and 
Technology in Thailand designs a slot pattern 
to enable four teaching days considering a set 
of hard and soft constraints. For scheduling 
purposes, each day, students are required to 
attend 12 sessions, 50 minutes each. A meeting 
pattern was designed and implemented where 
no classes are taking place on Thursdays and 
allowing Wednesday afternoons for College’s 
activities.  The new pattern was reported to 
increase the attendance to scheduled meetings 
and activities. 

Oran (2009) research explores course 
scheduling in Jordanian Universities and 
advocates the benefits of adopting 90-minute-
lecture scheme by alternating implementation 
of courses’ scheduling on even and odd days 
of the months. The proposed scheme has the 
advantages of reducing academic years by 
approximately 40 working days and better 
utilization of limited resources available to 
the thinly resourced universities in Jordan. 
The pattern which the study advocates avails 
one day for faculty members to schedule non-
teaching activities. The study reports large 
economic benefits as a result of saving on 
transportation and energy costs. 

Hammad (2014) conducted a study on 
redesigning the class meeting pattern at Qatar 
University to improve performance. Her work 
is based on the results of an online survey 
that aimed to ascertain whether students and 
faculty members prefer four teaching days 
instead of five and whether they opt for one-
hour rather than one-hour-and-half lectures. 
The responses collected from 687 students and 
119 faculty members show that 83.2% of the 
students prefer the one-hour lectures over the 
one-and-half-hour long sessions, while 71.3% 
of the faculty members prefer the one-and-
half-hour lectures to the one-hour sessions. 
Both students and faculty seem to favor the 
idea of a full non-teaching day; 82.1% of the 
students and 93% of the faculty approve of it. 
Based on the results of the survey, Hammad 

proposed a class meeting pattern featuring 
one-hour-and-half lectures, no teaching on 
Thursdays and no teaching between 12:30 and 
2:00. 

Although the work of Hammad marked 
a significant departure, it has some major 
limitations. The first one is that her 
questionnaire did not explain to students that 
they cannot opt for “four instructional days” 
and “one-hour lectures” simultaneously; as a 
result the students selected what they judged 
convenient choices to them without taking into 
consideration the feasibility of their choices. 
The second limitation is that the pattern she 
proposed may not meet the Qatari specificities 
(as will be shown later in this paper) and 
may not be realistic (as it decreases the 
number of slots by more than 26%). A third 
limitation is the non-robustness of the brief 
capacity analysis she conducted. Indeed, she 
did not distinguish in her analysis between 
pre-5:00pm and post-5:00pm slots (highly 
varying in their utilization rates) nor did she 
specify the methodology she used to obtain 
her projections for the number of students for 
the years 2014 to 2018. Hammad also failed 
to show how she obtained the data related to 
the (actual and projected) capacity that she 
referred to as the number of seats, and she 
based her analysis on the years 2010 to 2013, 
which represent an exceptional growth in the 
number of students. The current paper, which 
is concerned with the same problem, aims at 
dealing with all these limitations.

III. AnAlYzIng THe exISTIng 
       meeTIng PATTeRn
The existing meeting pattern of Qatar 
University is described and analyzed below. 
As discussed earlier, the meeting pattern has a 
significant impact on both students and faculty 
members. 

Description of the Pattern 
In the fall of 2007, Qatar University established 
a standardized meeting pattern that has been in 
effect since then. As per the Class Scheduling 
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Policy and Procedures Manual (p. 6) issued 
by Qatar University (2011), the current 
pattern aims at: i) ensuring the maximum use 
of instructional week, ii) providing students 
with a wide range of registration options, and 
iii) facilitating the utilization of instructional 
facilities. The pattern, as shown in Figure 1, is 
composed of 19 possible time slots and entails 

the same start and end times for each lecture 
while alternating the occurrence of the lectures 
every other day. The slots 1 to 6 and 9 to 11 
allow one-hour lectures on Sundays, Tuesdays 
and Thursdays, while the other slots allow 
one-and-half-hour classes on Mondays and 
Wednesdays (for slots 12 to 19), or Sundays 
and Tuesdays (for slots 7 and 8). The break 
between classes is ten minutes for the one-
hour meetings and fifteen minutes for the one-
and-half-hour classes, which makes the actual 
length of the lectures either fifty minutes or 
seventy-five minutes. Non-teaching slots occur 
on Thursdays from 2:00 to 5:00 pm.

The analysis of the existing pattern is based on 
the schedules of the last eleven semesters from 
Fall 2010 to Fall 2016 (excluding summer 
sessions) provided by Qatar University, 
Registration Department, Schedules Section 
(2015). These schedules show that 89.43% of 
the classes are scheduled in the 14 slots 1-8 

and 12-17, while 7.23% are scheduled in the 
five slots 9-11 and 18-19; the remaining 3.34% 
are scheduled outside the 19 slots (basically in 
the non-teaching-time slot). Figure 2 depicts 
the distribution of the classes among the 19 
slots. The figure confirms that the five slots 
9-11 and 18-19 are under-utilized; indeed, the 
classes scheduled in these five slots combined 
are fewer than those scheduled in slot 13. This 
perfectly reflects the reluctance on the part of 
most students to attend classes starting after 
5:00pm.
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Alignment with the Strategic Direction of the 
University
Qatar University is the national education 
institution for the State of Qatar; its mission 
statement aims to deliver high quality 
undergraduate and postgraduate programs 
towards preparing competent graduates who 
are destined to shape the future of the State.  
The academic community of the University 
includes committed academic scholars who 
teach the offered courses and conduct academic 
research that contributes to the aspirations and 
needs of the external community locally and 
regionally. 

As per the University’s strategic plan, the 
key performance indicators of the University 
are assessed on several anchors including: 
preparing competent graduates, offering 
quality education programs, conducting 
quality research to address knowledge gaps 
and engaging with the external society to 
address key community challenges. Assessing 
the proposed meeting patterns should reflect 
the same dimensions of the University’s key 
performance indicators. The arguments below 
highlight some limitations of the existing 
meeting pattern and indicate that the ensuing 
outcomes may not be aligned with University’s 
strategic direction.

The faculty members’ dissatisfaction with 
the short one-hour lectures (Hammad 2014) 
is justified. A one-hour lecture is actually 
only fifty minutes of instructional time as the 
students are given a break of ten minutes for 
each scheduled hour. Typically, ten to fifteen 
minutes are lost at the beginning of each lecture 
in such unproductive activities as dealing with 
late students, taking attendance and reviewing 
the material covered in the previous lecture 
(as students are often not up to date). The 
remaining time from the fifty minutes is too 
short to cover new knowledge, which may 
affect students’ learning outcomes and inhibit 
preparing competent graduates as sought by 
Qatar University.

Another dimension pertains to students’ 
engagement in non-instructional activities 
such as sports, social and cultural events that 
aim at engaging students with the external 
and academic communities. Students’ 
engagement in non-instructional activities 
is integral to the formation of competent 
graduates and it contributes to the formation 
of students’ personalities and enhances 
learning experiences (Hughes et al., 2008; 
Ream and Rumberger, 2008). However, the 
non-teaching time slot on Thursday from 
2:00 to 5:00, at Qatar University, is too short 
and too inconvenient to encourage students’ 
participation in non-instructional activities. 
Actually, common exams, make-up lectures 
and other instructional activities are usually 
booked during this non-teaching time slot. 

Moreover, with the existing meeting pattern, 
most faculty members have to teach three, four 
or even five days a week. Multi-day teaching 
makes it difficult for faculty to allocate 
sufficient time to conduct academic research 
which may conflict with the University’s 
strategic orientation to promote academic 
research. Multi-day-teaching schedules may 
also minimize faculty participation in the 
University’s engagement initiatives with 
the external community and professional 
organizations. 

Finally, a recurring complaint from 
administrators at the University, College and 
Department levels is referred to their struggle 
to find a convenient mutual slot to schedule 
student meetings, common exams and make-
up lectures. The same problem arises when 
scheduling events (including senate assembly, 
committees and executive meetings) for faculty 
members at the University, College, and even 
Department levels as the identified slots may 
be inconvenient to some faculty members 
and may conflict with their pre-teaching 
commitments. 
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Iv.  PROPOSIng A new meeTIng 
       PATTeRn
The existing meeting pattern was designed 
to have the key advantage of utilizing the 
University’s current and planned capacities 
as well as providing students with greater 
registration options to ensure flexibility.  
However, as shown in the previous section, 
this pattern has developed some drawbacks 
that affected its operational efficiency and its 
alignment with the University’s strategic plan.
 
Features of the Proposed Pattern
The limitations of the existing pattern include in 
particular: i) the negative effect of its one-hour 
teaching sessions on teaching productivity and 
educational attainment, ii) the negative effect 
of its short non-teaching time on students’ 
engagement in non-instructional activities, iii) 
the negative effect of its multi-day teaching 
schedules on faculty’s productivity in research, 
and iv) the difficulties it introduces when 
scheduling faculty and/or student meetings, 
common exams and make-up lectures. 

A straightforward solution to cope with the 
limitations above would be to replace the 
three one-hour lectures (of the slots 1-6 and 
9-11) by two one-and-half-hour lectures and 
consequently substitute the three teaching 
days, Sunday, Tuesday and Thursday, by only 
two. Such a solution would increase the non-
teaching time from three hours to a full day 
(twelve hours) in addition to eliminating the 
one-hour lectures (See Figures 5 and 6). 

However, extending the non-teaching time 
from three to twelve hours theoretically means 
a decrease in capacity from 57 hours per week 
(the total number of hours covered by the 19 
slots in the current pattern) to only 48 hours 
(57 minus 9), which corresponds to a decrease 
of 15.8%. A plausible question to raise would 
then be the effect of such a change on the 
capacity of Qatar University; that is, would the 
University be able to decrease its capacity by 
almost 16%?

Capacity Analysis
Although the expansion of the non-teaching 
time to a full day will theoretically decrease 
the capacity of Qatar University by almost 
16%, the actual decrease is much less than 
that. To illustrate the difference between the 
theoretical decrease and the actual decrease, 
let us consider the slots 9, 10 and 11; reducing 
these three slots to only two (i.e. replacing nine 
hours by only six) will theoretically decrease 
the capacity by 5% (obtained after dividing 
54 minus 57 by 57). However, in reality these 
three slots are utilized only around 4.27% (i.e. 
2.17% plus 1.35% plus 0.75%, as shown in 
Figure 2), which makes the actual decrease in 
capacity around only 1.4% (4.27% divided by 
3).

Qatar University wouldn’t be able to make 
uneven utilization of the slots if the rooms 
were fully utilized. Figure 3 shows the average 
number of hours per week during which each 
room is utilized for each of the eleven semesters 
(from Fall 2010 until Fall 2015) while taking 
into account both the case where all 19 slots 
are considered and the one where only 14 slots 
(excluding the five under-utilized slots) are 
considered. For instance, during Semester 1 
(Fall 2010), the rooms were used on average 
21.25 hours during the 19 slots and 19.29 
hours during the 14 slots; these numbers jump 
to 32.83 and 25.66, respectively, in Semester 
11 (Fall 2015). The chart indeed shows that 
the utilization of the rooms displays an overall 
upward pattern during the last seven semesters; 
the trend is more noticeable when considering 
all 19 slots, which means that Qatar University 
started increasing its use for the under-utilized 
slots. 

This is further confirmed by Figure 4 that 
converts the numbers of Figure 3 into 
percentage; the utilization hours for the 19 slots 
are divided by the total hours of these slots, 
namely 57 hours (19 times 3) and those of the 
14 slots are divided by 42 hours (14 times 3). 
The increase of the utilization rates for the 19 
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slots is faster than that of the 14 slots. However, 
in spite of this remarkable increase the rates 
remain significantly low (below 60%). This 
suggests that Qatar University would be able 
to decrease its teaching time (and the number 
of teaching slots) by more than 20% if it 
acquired a more efficient scheduling system 
(it is worth mentioning that Qatar University is 
still relying on a manual system in developing 
its schedules).

However, one may argue that the current 
capacity cushion should be used to absorb 
the increasing number of students enrolled 
at Qatar University rather than using it to 
expand the non-teaching time to a full-day. 
Table 1 provides the evolution of the number 
of students during the last six years; the table 
is limited to the Fall semesters because most 
the new enrollments occur during that semester 
(very few new enrollments take place during 

the Spring). The table shows that although the 
number of students continues to go up, the 
growth rate is going down over the last four 
years.

Table 2 compares different trend projections by 
providing the corresponding correlation factor 
and mean absolute deviation. It can be seen 
from the table that the best forecast (highest 
correlation factor and lowest mean absolute 
deviation) is provided by the trend projection 
of the last three years, which shows that the 
increase in the next year is as low as 1,000 
students or so. 

Obviously, the number of students is not the 
only factor that determines the capacity needs. 
Other factors may include the capacity of the 
sections, the capacity of the rooms, the number 
of programs offered, and the number of 
specialty courses. A multi-regression analysis 
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would certainly provide better results than the 
simple regression we used. However, the added 
value of the multi-regression may not justify 
the complexity it introduces. Since the forecast 
of the capacity need is not the main object of 
the paper we opted for a simple model that 
associates the capacity need with the number 
of students. Our choice is justified by the fact 
that all the mentioned factors vary more or less 
proportionally in accordance with the number 
of students.

As far as the capacity supply is concerned, 
although the university was very cautious 
providing data about future capacity (as such 
data was treated as confidential) it is well 
known that a new college of Engineering is 
under construction, which is supposed to absorb 
the increase in the number of students for at 
least the next five years. It can be concluded 
that Qatar University will continue to enjoy 
an excess of capacity for at least another 
five years. Moreover, taking into account the 
economic booming in Qatar it is expected 
to see more construction and more capacity 
expansion in the forthcoming years. Therefore, 
the University can afford, with no risk, a full 
non-teaching day.

The Proposed Pattern
A first possible alternative pattern would 
make Thursday the non-teaching day (Figure 
5); this is the proposal of Hammad (2014). 
This pattern has the advantage of creating a 
clear cut between teaching and non-teaching 
days. The faculty members would have three 
consecutive days (including the weekend) to 
focus on research; and the students would be 
ready to engage in non-instructional activities 
after having completed four days of learning. 
However, the main disadvantage of this pattern 
relates to the risk of perceiving Thursdays’ 
non-teaching day as an extension to the usual 
weekend (Friday-Saturday), which may result 
in low presence of students on campus on 
Thursdays and even on Wednesday afternoons.

A second possible alternative pattern would 
make Tuesday the non-teaching day (Figure 
6). This would solve the problem of extended 
weekend created by the previous pattern. 
However, the main disadvantage of this pattern 
is that lectures would be scheduled on Thursday 
afternoon which is not a preferred option for 
both students and faculty members. 

Table 1: Number of Students Enrolled at Qatar University during the Last Six Years

Semester Fall 2010 Fall 2011 Fall 2012 Fall 2013 Fall 2014 Fall 2015
Number 8,171 9,070 12,243 14,879 16,132 16,771
Absolute Increase - 899 3173 2636 1253 639
Relative Increase - 11% 35% 22% 8% 4%

Table 2: Comparing Different Trend Projections

Correlation
Coefficient

Mean
Absolute
Deviation

Fall
2016

Forecast

Pr
oj

ec
tio

n 
of

 
La

st
 

6 years 97.7% 608 19,560

5 years 96.2% 719 19,606

4 years 95.6% 500 18,716

3 years 98.3% 136 17,819
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The proposed pattern builds on the 
disadvantages of the previous two by splitting 
the non-teaching day into two half-days, 
namely Tuesday morning and Thursday 
afternoon (upper part of Figure 7). Although 
it does not offer a continuous non-teaching 
day, this pattern has most of the advantages 
of the previous two patterns but not their 
disadvantages. Its most important advantage 
is probably its flexible capacity; as shown in 

the lower part of Figure 7, the cushion capacity 
slots on early Tuesday mornings and early 
Thursday afternoons can be utilized to increase 
capacity whenever deemed necessary.

Linking the proposed patterns to the 
University’s strategic direction is a key element 
in our discussion. It is postulated that the 
new revised pattern contributes to preparing 
competent graduates and enhancing student 
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learning and productivity, ensures providing 
higher quality education to students, and 
enables faculty members to dedicate more time 
to conduct research and to be more involved in 
various community related initiatives.  These 
anchors are quite relevant constructs of the 
University’s strategic direction.

The proposed pattern, despite all its 
advantages, does have some shortcomings. 
However, they are not serious enough to inhibit 
its implementation. The first limitation of the 
design is that it does not respond to the wish of 
83.2% of the students who prefer the one-hour 
lectures over the one-and-half-hour longer 
sessions. However, it seems that Hammad 
(2014) failed to explain to the students in her 
questionnaire that they cannot opt for “four 
instructional days” and “fifty-minute lectures” 
simultaneously. It is clear that the students are 
selecting the least tiring choices without caring 
much about feasibility or academic attainment. 
For this reason, it was not possible to take their 
opinion into consideration in this particular 
aspect. The faculty members (71.3% of whom 
prefer the one-and-half-hour lectures to the 
one-hour sessions) seem to have a more valid 
point as they believe that the longer sessions 
result in higher teaching productivity.  

The second shortcoming of the proposed 
design is that it generated three instructional 
days for those having lectures on Sunday 
before and after 14:00. The three teaching days 
are actually one full day and two half-days. 
However, they could be just two half days if 
we could generate efficient schedules where 
the teaching is limited to either the morning 
(before 14:00) or the afternoon (after 14:00).

The third shortcoming is the timing of the first 
four slots. Having a first lecture on Sunday and 
a second one on Thursday for the same course 
may not be appropriate as this could negatively 
affect the continuity of the course. Actually, 
this is true only for the very first and the very 
last weeks of the semester; in all other weeks 

the continuity is guaranteed as the lecture of 
Sunday comes two days after the lecture of 
Thursday.

v. cOncluSIOnS 

This paper discussed the design of class 
meeting patterns, a topic rarely addressed in 
the literature. It analyzed the existing pattern 
at Qatar University and identified a number 
of limitations pertaining to some aspects of 
this design, namely the one-hour teaching 
sessions, the short non-teaching time and the 
multi-day teaching schedules and how they 
negatively impact teaching productivity and 
educational attainment, students’ engagement 
in non-instructional activities and faculty’s 
productivity in research, respectively, in 
addition to the difficulties such design poses 
when scheduling faculty and/or student 
meetings, common exams and make-up 
lectures.

An alternative pattern, which expands the non-
teaching time from three hours to twelve hours, 
was designed to cope with these limitations. It 
was shown through an analysis of the capacity 
utilization and the forecasting of the future 
demand that the proposed pattern will not result 
in any capacity deficit. The capacity analysis 
revealed that the average weekly utilization 
of the rooms at Qatar University is less than 
35 hours, while the meeting pattern it adopts 
provides an availability of 57 hours per week 
for each room. This excess of capacity cushion 
is mainly utilized to cope with the inefficiency 
of the scheduling system in place, which 
represents a major area for improvement; 
automation is probably the most urgent step to 
be undertaken by the University.

The research also shows that the class meeting 
pattern is specific to each university as it has to 
be aligned with its respective strategic direction, 
culture and behavior. The pattern should 
satisfy the preferences of the users (students 
and faculty) as long as it does not conflict 
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with the strategic orientation of the university. 
Short lectures, which have the advantage of 
enhancing interest and concentration, may 
turn out to be quite inefficient if the lecture 
undergoes any unproductive time; this makes 
them convenient to some colleges, but not 
others.

Further extension of this research would 
purport to conduct more targeted surveys in 

order to achieve a better understanding of why 
students prefer one-hour lectures and to make 
them aware of the fact that one-hour lectures 
cannot be combined with four-teaching days. 
Focus groups could also be conducted in order 
to have students and faculty compare the 
existing pattern with the proposed one, and 
also come up with their own design of new 
meeting patterns.

RefeRences
Abramson, D. (1991), Constructing school timetables using simulated annealing: Sequential and 

parallel algorithms, Management Science, 37(1), 98–113.

Ali, N. S., Hodson-Carlton, K., and Ryan, M. (2004). Students’ perceptions of online learning: 
Implications for teaching. Nurse Educator, 29(3), 111-115.

Alvarez-Valdes, R., Crespo, E., and Tamarit, J.M. (2002). Design and implementation of a course 
scheduling system using Tabu Search. European Journal of Operational Research, 137(3), 
512–523.

Bateson, D.J. (1990). Science achievement in semester and all year courses. Journal of research in 
science teaching, 27(3), 233–240.

Becker, W. E., and Powers, J. R. (2001). Student performance, attrition, and class size given 
missing student data. Economics of Education Review, 20(4), 377-388.

Beynon, M., Rasmequan, S., and Russ, S. (2002). A new paradigm for computer-based decision 
support. Decision Support Systems, 33(2), 127–142.

Boronico, J. (2000). Quantitative modeling and technology driven departmental course 
scheduling. Omega, 28(3), 327–346.

Burke, E.K., Elliman, D.G. and Weare, R.F. (1994). A genetic algorithm based university 
timetabling system. In Proceedings of the 2nd East-West International Conference on 
Computer Technologies in Education, 1(September), 35-40.

Burke, E.K. and Petrovic, S. (2002). Recent research directions in automated timetabling. European 
Journal of Operational Research, 140(2), 266–280.

Čangalović, M., and Schreuder, J.A. (1991). Exact coloring algorithm for weighted graphs applied 
to timetabling problems with lectures of different lengths. European Journal of Operational 
Research, 51(2), 248–258.

Daskalaki, S., and Birbas, T. (2005). Efficient solutions for a university timetabling problem 
through integer programming. European Journal of Operational Research, 160(1), 106–120.

De Causmaecker, P., Demeester, P., and Vanden Berghe, G. (2009). A decomposed metaheuristic 
approach for a real-world university timetabling problem. European Journal of Operational 
Research, 195(1), 307-318.



70 RedeSIgnIng THe ScHedule TIme SlOTS fOR QATAR unIveRSITY

SBE, Vol. 18, No.2, Dec 2015
ISSN 1818-1228

©Copyright 2015/College of Business and Economics
Qatar University

De Werra, D., Eisenbeis, C., Lelait, S., and Stöhr, E. (2002). Circular-arc graph coloring: On 
chords and circuits in the meeting graph. European Journal of Operational Research, 136(3), 
483–500.

Dexter, S., Doering, A.H., and Riedel, E. (2006). Content area specific technology integration: A 
model for educating teachers. Journal of Technology and Teacher Education, 14(2), 325–345.

Dills, A.K., and Hernández-Julián, R. (2008). Course scheduling and academic 
performance. Economics of Education Review, 27(6), 646–654.

Dimopoulou, M., and Miliotis, P. (2001). Implementation of a university course and examination 
timetabling system. European Journal of Operational Research, 130(1), 202–213.

Dimopoulou, M., and Miliotis, P. (2004). An automated university course timetabling system 
developed in a distributed environment: A case study. European Journal of Operational 
Research, 153(1), 136-147.

Dowsland, K. (1990), Efficient automated pallet loading, European Journal of Operational 
Research 44(2), 232–238.

Foulds, L.R., and Johnson, D.G. (2000). Slot Manager: A microcomputer-based decision support 
system for university timetabling. Decision Support Systems, 27(4), 367–381.

Gallo, M.A., and Odu, M. (2009). Examining the relationship between class scheduling and 
student achievement in college algebra. Community College Review, 36(4), 299–325.

Hammad, H.G (2014). Redesigning Qatar University Class Meeting Pattern to Improve 
Performance. MBA Graduation Project, Qatar University.

Hertz, A. (1991). Tabu search for large scale timetabling problems. European Journal of 
Operational Research, 54(1), 39–47.

Hughes, J. N., Luo, W., Kwok, O. M., and Loyd, L. K. (2008). Teacher-student support, 
effortful engagement, and achievement: A 3-year longitudinal study. Journal of educational 
psychology, 100(1), 1-14.

Lee, T.D., and Genovese, E.D. (1988). Distribution of practice in motor skill acquisition: Learning 
and performance effects reconsidered. Research Quarterly for Exercise and Sport, 59(4), 
277–287.

Marburger, D. R. (2006). Does mandatory attendance improve student performance? The Journal 
of Economic Education, 37(2), 148-155.

MirHassani, S.A. (2006). A computational approach to enhancing course timetabling with integer 
programming. Applied Mathematics and Computation, 175(1), 814–822.

Oran, A.F. (2009). Time management in higher education: Reforming the credit hour system 
in Jordan’s universities. Education, Business and Society: Contemporary Middle Eastern 
Issues, 2(1), 32–43.

Pongcharoen, P., Promtet, W., Yenradee, P., and Hicks, C. (2008). Stochastic optimisation 
timetabling tool for university course scheduling. International Journal of Production 
Economics, 112(2), 903�918.



OmAR Ben-AYed And HeBA SAmIR YOunIS 71

SBE, Vol. 18, No.2, Dec 2015
ISSN 1818-1228

©Copyright 2015/College of Business and Economics
Qatar University

Qatar University, Registration Department, Schedules Section (2015). Class Schedules for Fall 
2010, Spring 2011, Fall 2011, Spring 2012, Fall 2012, Spring 2013, Fall 2013, Spring 2014, 
Fall 2014, Spring 2015, and Fall 2015. 

Qatar University, Office of Institutional Planning and Development (2015).  Book of Trends.

Qatar University, Registration Department, Schedules Section (2011).  Class Scheduling Policy 
and Procedures.

Ream, R. K., and Rumberger, R. W. (2008). Student engagement, peer social capital, and 
school dropout among Mexican American and non-Latino white students. Sociology of 
Education, 81(2), 109-139.

Reardon, S.F., and Galindo, C. (2009). The Hispanic-White achievement gap in math and reading 
in the elementary grades. American Educational Research Journal, 46(3), 853–891.

Rettig, M.D., and Canady, R.L. (1996). All around the block: The benefits and challenges of a 
non-traditional school schedule. School Administrator, 53(8), 8–14.

Romer, P. (1993). Idea gaps and object gaps in economic development. Journal of monetary 
economics, 32(3), 543-573.

Smith, K.A., and Ng, A. (2003). Web page clustering using a self-organizing map of user navigation 
patterns. Decision Support Systems, 35(2), 245–256.

Stallaert, J. (1997). Automated timetabling improves course scheduling at UCLA. Interfaces, 27(4), 
67–81. 

Thompson, G. M. (2005). Using information on unconstrained student demand to improve 
university course schedules. Journal of Operations Management, 23(2), 197-208.

Toppino, T.C., and Bloom, L.C. (2002). The spacing effect, free recall, and two-process theory: A 
closer look. Journal of Experimental Psychology: Learning, Memory, and Cognition, 28(3), 
437.

Valouxis, C., and Housos, E. (2003). Constraint programming approach for school 
timetabling. Computers and Operations Research, 30(10), 1555–1572. 

Willingham, W. W., Pollack, J. M., and Lewis, C. (2002). Grades and test scores: Accounting for 
observed differences. Journal of Educational Measurement, 1-37.



72 RedeSIgnIng THe ScHedule TIme SlOTS fOR QATAR unIveRSITY

SBE, Vol. 18, No.2, Dec 2015
ISSN 1818-1228

©Copyright 2015/College of Business and Economics
Qatar University

Omar Ben-Ayed is Professor of Management at the Department of Management 
and Marketing at the College of Business and Economics at Qatar University. He 
is also Qatar Rail Chair in Business Excellence. He received his MS in Applied 
Mathematics and PhD in Business Administration from the University of Illinois 
at Urbana-Champaign in USA. He has published in several international journals 
including Operations Research, Transportation Research B, Computers and 
Operations Research, Annuals of Operations Research, INFOR, and International 
Journal of Educational Development. His current research interests are mainly in 
parcel distribution and the applications of quality management to higher education.

Heba samir Younis is a senior researcher at the Department of Management and 
Marketing, College of Business and Economics.  She joined Qatar University 
in September 2013. Heba obtained her M.Sc. of Business Administration with 
Honors in 2008 from the Business Administration Department of the Faculty of 
Commerce (English Track), Alexandria University in Egypt. In 1998, she had 
received her Bachelors of Business Administration from the same University and 
was ranked the First of 1998 class, Excellent with Honors. From 2004-2013, she 
was a teaching assistant and then a lecturer teaching PoM, strategic management and 
Organization Behavior.  Her research interests are in gender entrepreneurship, SMEs 
internationalization and operations management. 

http://m.sc/

