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Problem Statement

The Epsilon School of Mathematics and 

Science is increasing in size from 490 students 

to 630 students. Because of this increase, they 

need to hire 7 new teachers and allocate them 

across the departments fairly.



Assumptions

1. Fair means having the same number of class sections per teacher per 

day.

2. Each student takes 1 English Class per year. This gives us the number of 

students per grade.

3. Students drop out after 11th grade but before 12th grade.

4. Teachers teach all grades.

5. Students in different grades can be in the same class at the same time.

6. All subjects run the same number of sections per day (eg. 5 English 

classes per day, 5 math classes per day, 5 music classes per day).

7. All classes are approximately the same size (+/- 20 students).

8. Language teachers teach all languages and the department is combined.



The first few “variables” we used were:

● # of teachers in each department

● Class sizes (# of students per class)

● Graduating class size

● Percent that dropped out

● # of new students

Hypothesis:

● Before creating the model, we hypothesized that 

out of the 9 departments, we would add a single 

new teacher to the 7 departments with the 

greatest number of classes per teacher.

Initial Variables And Hypothesis



Problem Analysis  

Add faculty 

to these 

departments

What 

departments 

would be the 

most strained w/ 

current faculty?

Many grades 

have class 

requirements, so 

distribution of 

students should 

be similar

Problem is 

asking how 

to hire 

faculty

What does the 

current ratio 

between 

teachers and 

students look 

like?



For our model, we decided to 

find ratios of students in each 

grade and in each department 

and use that to determine how 

many classes each teacher 

must teach. Then, this 

information can be used to 

determine what departments 

need more support.

Model 
Design



Part 1

Current # of 
students per grade

10th grade: 183

11th grade: 155

12th grade: 152

Total number of students in 

school: 490

Initial Calculations
Incoming class = graduating 

class + increase in school size

New graduating class = (2nd to 

last grade) x (percent remaining 

after dropout)



Relative Frequency
Relative frequency of 

department of grade = # of 

students in department in 

grade / # of students in 

grade

Part 2

Example calculation

Relative frequency of 10th grade 

art = 31/183 = 0.16939891



Part 3

Next Year 
Predictions

Predicted # of students in 

department in grade = (relative 

frequency of department of 

grade) x (# of students in grade)

Predicted # of 10th grade art 

students = 0.16939891 x 292

Example calculation



New 
Department 

Numbers

new # of students in a 

department = Σ predicted # of 

students in department per 

grade

Part 4

Example Calculation
Art: 49.46448087 10th grade students + 

38.96129032 11th grade students + 33.90625 

12th grade students = 122.3320212 art students



Part 5

Student to teacher 
ratio

Student to teacher ratio per 

department = new # of 

students in department / # of 

teachers in department

Data from excel



# of class sections

# of class sections 

needed to run 

department wide per 

school day = new # of 

students in department 

/ class size

Part 6
Example

# of class sections needed to run in art 

department = 122.3320212 / 20

Data from excel



Part 7

Classes per teacher

Example Calculation:
# of classes per art teacher = 

6.11660106/1 = 6.11660106

# of classes per teacher per 

department = # of class 

sections department-wide / 

# of teachers in department



How we decided to 
increase teachers
We chose to add 

teachers to the 

departments with the  

highest number of 

classes. We checked 

how that affected the 

outcome, and adjusted 

our solution 

accordingly.

Part 8
New Classes per teacher

# of classes per teacher 

per department = # of 

class sections department-

wide / # of teachers in 

department (increased)



We added the following numbers of teachers to 

each department:

● 1  to Biology

● 1  to Chemistry

● 1  to English

● 1  to Foreign Languages

● 2  to Mathematics

● 1  to Music

We believe that our model fairly distributes the 

new teachers because the departments with 

the most students per teacher now have similar 

ratios as other departments, and no teacher will 

have drastically more students than any other.

Solution



Strengths and Weaknesses

Strengths Weaknesses
-model is based on previous 

numbers

-students might drop out 

sophomore year too

-model isn’t currently applicable 

to every situation

-schools often require similar classes every 

year, model predicted off of distribution

-model allocates teachers evenly (our 

definition of fair)
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