6 10 8 inch pot 10 make a litite cone which would en-
courage the old roots to grow outward and downward
rather than around in a mass. Mix was added around
the sides and tamped in with fingers and thumbs to
firmly place the soil in the new pot. Young bare-rooted
cuttings were also available for transplanting into 4
inch containers.

Plant Identification. Upon completon of the tasks,
children were given descriptive tours of the various
stock plants and potted crops grown in the
greenhouses. The hardiest interior plantscaping species
were emphasized.

General Considerations
The main objective of the Horrticultural Therapy

activities on “Super Saturday” was 10 provide exposure
to horticulture and plant science. The children were to
be introduced to the viial role plants play in our lives as
humans (17). The second objective was to make sure
everybody had plants to take home with them.

No effort was made to segregate the two groups of
children during the acrivities; their interaction is part of
the “Super Saturday” programming concept. The hay
ride field trip provided a good introduction and was
particularly successful because it had everyone excited.
It worked quite well to separate the morning session
into ‘fype 1 exposures, which prepared them for the
related Type II tasks which were completed in the
afternoon. Original plans to break into individual
groups that afternoon proved 1o be unsatisfactory.
Every task was performed separately as one group,
taking about 30-45 minutes for each activity. The
terraria, the plant propagation, and the transplanting
activities provided successful Type II learning, and
everybody was excited because they got to take plants
home.

Summary

Horticultural Therapy activities were very suc-
cessful with special education children, and provided
good experimental training for the Horticultural
Therapy students. The broad range of activities cap-
tured the attention of everyone, including the
supervising aides. Children were able to interact among
themselves and our students, and questions were asked
during each activity. Hands-on activities allowed our
Horticulture Therapy students to practice their training
by teaching others and also kept the children motivated
to complete their tasks. Horticulture is continuing to be
offered to the Special Education program.
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Course and Instructor Schedules
From Mathematical Models

Gordon L. Myer and
David K. Lambert

Introduction

A considerable amount of time can be spent in
developing future course schedules and instructor
assignments over a multi-semester time period. Certain
undergraduate courses may be taught every semester
or annually. Graduate courses may be taught annually,
every third semester or once every two years. When the
same instructor teaches both undergraduate and
graduate courses the problem of allocating the in-
structor’s teaching time given the constraints on course
rotations can be perplexing. Departments will often
have a traditional teacher/course rotation set up but
more often the class schedules are always in a state of
flux as sabbaticals are taken, foreign assignments are
realized, new courses are added, and courses are
terminated. The problem is probably more acute in-
departments where instructors are not teaching every
semester because of research contracts and the in-
structor would prefer to have all teaching respon-
sibilities occur in one semester,
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Procedures

A mixed integer, goal programming model that
can be used to assist in course scheduling is discussed in
this paper. The model was designed to optimize four
objectives: 1) each instructor should teach a certain
number of courses over the time period considered,
2) the number of courses taught each semester should
be reasonably uniform: 3) each course has a specified
number of times it should be offered; and 4) instructors
should be assigned to teach those courses for which
they are best suited. The user of the program selects
objectives in terms of what is important in the
allocation process. For example, objective two may not
be important in some departments in which case it does
not have to be included in the model. The user designs
the program to meet specific needs.

Once the objectives have been specified weights
are assigned to each objective. The model is designed
to minimize a weighted sum of the four objectives.
These weights may be changed over time to meet
changes in faculty resources, changes in student
numbers, or to adjust for changes in the composition of
courses offered. In fact, the user of the program will
most likely find that when first using the program the
weights will have to be adjusted.

A FORTRAN program was written to generate the
course assignment problem in MPS (mathematical
programming standard) format. The MPS file was then
read into and solved using LINDO, a mathematical
programming software package. Small problems were
solved on a microcomputer. Large problems required
the use of a mainframe computer. The theoretical
development of the model is not discussed in this paper
nor are the mechanics of using the program. The model
and FORTRAN program can be obtained from the
authors.

Example Problem

A small problem is presented to illustrate the use
of this methodology in developing teaching schedules
for a future multi-time period. The problem involves
assigning four instructors to teach four different
courses over four semesters. The target level for
teaching course 1 is four times over the time period,
course 2 three times, course 3 twice, and course 4
once. The target levels for the number of times an
instructor teaches are four, four, one, and two for
instructors 1 through 4. respectively. Table 1 is a listing
of values associated with objective 4. These values are
not to be confused with the weights discussed earlier.
The values in Table 1 can be thought of as specifying
the suitability and/or availability of each instructor to
teach each course. For example, instructor 1 was given
a value of zero for course | but given a value of .6 for
teaching course 4. This means that instructor one was
highly suited for course | but was given a fairly low
suitability value for course 4. Instructor 2 was given a
value of 1 for course 1 which means that the instructor
was not suited to teach course 1. The program was
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designed such that the greater the assigned value the
lower the suitability of the instructor to teach the
course.

Table 1. Weights Associated with a Given Instructor
Teaching a Given Course.

Class
Instructor 1 2 3 4
1 0 2 2 .6
2 1.0 ) 4 ]
3 5 ) 5 5
4 3 .4 5 [

NOTE: For simpliciiy, weights were kept constant over all four
semesters.

The results in Table 2 do not exactly satisfy all of
the target levels. Instructor one teaches five courses
instead of four courses and course four is taught twice
instead of once. These problems can, however, be
solved quite easily by one of two methods. One method
would be to change the weights and rerun the program
until the desired target levels are reached. The other
method is to let the individuals involved resolve the
problem. For example, instructor two can substitute
for instructor one in teaching course three in the last
semester and drop the second semester assignment to
course four. Instructor | was given a high suitability
value for teaching course 1 and the program assigned
all of instructor 1 teaching time to course 1. Alter-
natively, instructor 2 was given a highly unsuitable
value for teaching course 1 and the program did not
assign instructor 2 to teach course 1. Instructor 3 was
assigned a constant value for all courses and the
program assigned the single teaching time to course
four, semester one

Table 2. Solution of the Class Assignment Example

Semester
Course 1 2 3 4
1 1 1 i i
2 4 — 4 2
3 -— 2 2 1
4 3 2 -_ -

NOTE: Numbers in body of table are instructor identification
numbers.

Conclusion

A major problem in constructing assignment type
mathematical programming model; is obtaining
feasible solutions. A problem formulatios intended to
show that optimal assignments can be made by careful
choice of weights or by arbitration following iden-
tification of close-to-optimal assignments. The
program developed here is useful in saving con-
siderable time required in identifying feasible course
and teacher assignments since the number of possible
combinations can be immense. Additionally, the
program is reasonably flexible allowing individual users
to meet their specific circumstances.
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