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An Introduction to Education and the Workforce

Education has a myriad of uses.  Higher learning and the acquisition of knowledge has been a part of many cultures for millennia.  Some of the most highly regarded people of our planet’s history have been philosophers and scientists of ancient times that struggled to find out about the world around them.


Today, it often serves a much more basic function: training.  Education is now a requirement, in many places, for many diverse occupations.  A surprising amount of career paths require educational degrees before they even consider you for the position.  
What Guided Me to this Topic?

When I first considered what interested me, I considered what often occupied my mind.  What made me wonder and think, while not knowing the answer yet?  I began to think about what I will do after graduation.  That got me thinking about university.  It will be the major part of the four years (or more) after I leave high school.  
Many people ask these questions, but they are timeless enough to repeat them: What field do I want to go into? Will I be happy there? How far do I want to go into one field of study? Bachelor’s, Master’s, PHD?  If I go into a certain field, will I like it?
These are questions that many people ask themselves before heading off to spend up to fifteen thousand dollars a year on education.  So I thought to myself: Shouldn’t I know the facts?  How many people take the courses? How many people drop out? Most importantly, does going to college or university help build a life long career?
Deciding on university as my main focus, I started to draw a mind map.
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I knew I couldn’t simply do my topic on ‘university’, since it was so broad.  I thought to myself, “What qualifies as a successful education and career?”


While it differs from person to person, most people consider salary as a major component of a success.  
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The question returned to me though: what about it?  I wanted to find a link between salary and going to university.  I then thought about what I wanted to go to university for.  There are so many choices that it would be a fault if I assumed that all the courses were the same when it came to salary.  There would be a big difference between salary in arts specialization and that of a pharmaceutical technician. So I worked that in.
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I was pondering about this and noticed there was something missing.  Then it hit me: different degrees!  There would be a large difference between a bachelor and a PHD. Incorporating that as well, I believed I had found my focus.
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I wanted to find how these three subtopics of university tied together and how people’s careers are affected by it.  Thinking I needed to answer several key questions, I used the three subtopics to develop them:

(1) How many people go into each field of study, what is the extent of education do they have and are there patterns of who goes into those courses?

(2) What is the correlation between the field of study and the salary for that group and that of another field of study?

(3) How does the attainment of higher degrees affect salary within a field of study?

Expectations
(1) I expect that enrolment in very specialized university fields such as leisure obtainment personnel or people getting degrees in transportation to be low, whereas areas that are required in abundance everywhere to be much higher, such as in education, law, the sciences, and humanities.
(2) For the same level of education, I expect that the more difficult the field of study, or the more demanding in any specific way, to have the higher salary.  I would not expect an arts graduate to make the same amount as a nurse or law clerk.  So all in all, the more stressful occupations would receive higher pay.
(3) I would expect that in a given field, the higher the education level, the greater the salary.  It seems very reasonable that the higher your qualifications and the greater training you’ve had, changes the salary that you receive for the better.
Facts about University

I thought I’d start out with recognizing some facts about university in Canada.

· University enrolment is steadily increasing, with 886800 people enrolled in 2001-2002, the year before double cohort arrived.  It can be assumed that the number has grown immensely since then.
· The tuition fees alone have double and almost tripled in less than ten years – it would be a good idea if you were sure about your decision 

· In 2001, 3.641 million out of the 17.889 million adults are university graduates (classified as in Canada as ages 15 to 64). That’s 20.3% of all working adults.
Data in This Project and Sample Bias

In this project I have many pieces of data about education.  It is important to ensure that they are all as accurate as possible.  However, there are few samples that are smaller than the total amount in a population.  The two main sources of data, both provided by Statistics Canada, were the 2001 Canadian Census, and yearly tallies of Canadian university enrolments
Enrollment and Career choices
One important thing to think of when considering education degrees and forms of education, you need to know who are learning and taking the educational courses. What is the most taken course?  What kind of person takes it? How many people graduate from each field? These are all important questions.
The courses one may take at university or college are diverse.  There are the arts and communications, human behaviour ad social science, life sciences and medicine architecture and engineering, the list goes on.
Question: How people take these courses? Who takes these courses?
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This shows the 2001/2002 academic year’s enrolment.  There is an obvious difference in the amounts of people entering or continuing in each field of study.  Personal improvement and leisure is so small it doesn’t even show!  It makes sense however.  People wouldn’t go into fields that didn’t have a strong job need behind them.
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The numbers help show exactly how extreme the difference is between the fields of study.  Personal leisure has a minimal 100 people in it, while business management has a lofty 143,700.  This causes a range of 143,600 between two fields!
I tallied them and found an average of the 13 fields, coming out to 67,792 people per field of study.  I then thought to myself how much the smallest two (leisure and transportation services) were outliers.  Being at 100 and 900, where the next closest to them was almost 15000, they probably brought the average down a great deal and were almost insubstantial in themselves.  Taking them out, I found a very different average: 80, 027.  Taking the two out created a 12, 235 person difference!
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Next I looked at the individual provinces and how many people that grow up in those provinces and then head to university across Canada.  I created this graph and looked at the differences.  Ontario and Quebec seem very different than the rest, don’t they?  I then realized that the populations of the individual provinces vary widely and must be accounted.
	Province
	University goers/Population
	% Students

	British Columbia
	80300/3907738
	0.02055

	Alberta
	79100/2947807
	0.02659

	Saskatchewan
	32100/978933
	0.03279

	Ontario
	335100/11410046
	0.02937

	Quebec
	240300/7237479
	0.03320

	Manitoba
	34100/1119583
	0.03045

	Newfoundland
	17000/512930
	0.03314

	Nova Scotia
	40900/908007
	0.04504

	PEI
	3400/135294
	0.02513

	New Brunswick
	24400/729498
	0.03345
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I was surprised by the results of this latest graph.  Since the enrolment is 2001/2002, I took the 2001 census and divided each value by the people living in that province.  Therefore, the greatest university enrolment/population ratio would be the one that had the largest percentage of its citizens at university.  I had mentally hypothesized that it would be Ontario, since we have fewer natural resources in the province and rely less on primary industry professions like the prairies and the Maritimes, but it was in fact Nova Scotia that proved to have the greatest population attending university, with just over 4.4% at post secondary education.  Ontario, which I predicted to be the leader, came 6th with 2.9% and British Columbia was a surprising last with 2.05%.  
However, I do not see a correlation of any kind between geography of a province and its amount of citizens enrolling in university.  When I started looking at the enrolment in the provinces, I expected those like Ontario and Quebec, which are more inland and are mountainous, to have a greater proportion of students (in ratio to their overall population) at University because their economy doesn’t heavily rely on natural resources and primary occupations like the Maritimes, prairies, and the forested and coastal British Columbia.  However, looking at all of the age groups able to work, it is able to be seen that in places like the Maritimes actually have a greater percentage of their population in university.  Perhaps this trend shows a greater number of tertiary positions opening up in resource oriented provinces, or perhaps that the obtainment of those resources has lost its efficiency and people are furthering their education to get a better-paying career.
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In this graph, we have the entirety the workforce for each of several provinces.  In all cases, apprenticeships and trades are the lowest, and college being a strong second last. In all cases but Nova Scotia, the amounts of high school graduates are greater than those who didn’t.  In all cases, additionally, college seceded to university as the primary post-secondary institution.  I believe that people in each province get the education they need and no more for the job, which would explain why places like Nova Scotia have more high school dropouts: they don’t need physics or chemistry and such to be fishermen. Similarly, Alberta’s high school graduate rate doesn’t have that much of a lead on the dropout rate.  I pondered, however, that fifteen year olds aren’t able to graduate in any circumstances, so it would be biased to assume they had.
So, using the data available, I looked at three sub-categories.  I looked at the workforce’s first ten years (15-24), their last ten years (55-64), and the period in-between (25-64), which is thirty years.
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I started looking at the younger work age category and the levels of education.  I noticed that in all provinces, those who haven’t graduated are the highest quantity.  I though that this is an OK thing, since 15 to 18 year olds aren’t supposed to be done high school.  It is also reasonable to say that there are few university graduates because of the fact that it takes four years after high school to get a university diploma.  For those who go into university immediately, they have a chance to complete university before they head out of this age group.  Those who go into the workforce for a year or two to build up savings for university wouldn’t be able to finish university in time.  Additionally, many people often only go to university in their late twenties after deciding they want a better career.
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In this chart there are more people that haven’t finished high school than those that have. This is understandable, however, in the 1950’s and early sixties, the incredible majority of occupations did not require any form of education beyond literacy.  Therefore, why would you spend six years of your life on an education you didn’t need?  It probably would have made sense back then to drop out and start a career and get experience sooner.  Additionally, these people are at the stage where they have little time left in the workforce, making it less worthwhile to go back and obtain more education.
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I think this graph shows the fairest representation of the workforce.  This is because it shows the people who are just entering the workforce and those who have been there since the mid 1970’s. That way you don’t have bias because of people who haven’t had the opportunity to enter the workforce after getting their education (or not much bias, at least) and you don’t have the section of the workforce that didn’t need an extensive education at the time they entered the workforce.  Therefore, there are fewer people without a high school education, and except for Nova Scotia, university degrees are the most prevalent level of education in this age category.  Additionally, in all categories trade skills are the rarest, probably due to the lack of options in that career path of not availability of jobs.  Nova Scotia seems a universal exception as its main workforce section doesn’t have their high school diploma.  This is probably because of their abundance of fishing and other primary occupations.
Levels of Education versus Salary 

When I first started researching this category I expected to find large amounts of data revealing the nature of education’s role on a person’s salary.  However, the availability of  data was not as I had expected.  I had wanted to find out salary difference between university degrees such as doctorate and bachelor, and whether it was worthwhile to spend an extra four years obtaining a higher degree.  I could not find any information pertaining directly to salary differences between university degrees in a single field.  However, I did find information between the level of overall schooling obtained, such as high school, university, and college, and the salary levels corresponding to them.
Since I knew that I was looking for the effectiveness of education on salary, I realized that comparing the number of people of different educations who had earnings of less than two thousand dollars annually would be pointless because no one could effectively live from that amount.  Instead I compared those who obtained reasonable salaries such as $40,000 and over.
Therefore, I had to tally each education level’s citizens who got over 40,000.
	Level of Education
	Tally
	Total

	Less than High School
	142405+87860+124370+88385 +61605
	504625

	High School
	223370 +143130 + 203150 +160305 +122370
	852325

	Trades
	133100 +96255 +156290 +133445 +91445
	610535

	College
	197975 +142230 +222350 +186895 +138230
	887680

	University
	222835 +183305 +374160 +403160 +450065
	1633525


I found the totals to be strange because the amount of people who didn’t have a high school education to have a greater chance of getting a better salary.  I then realized I made the same assumption as I did before.  I assumed that the number of people with each type of education would be the same.  I then converted the totals to percentages to correct the problem.

	Level of Education
	Percentage Total

	Less than High School
	15.078%

	High School
	20.202%

	Trades
	32.729%

	College
	31.686%

	University
	49.466%


I then graphed the data.

This was the result I was expecting.  The more education people have, the more successful they will be in their career.  The salary of those who went to university skyrocket over those who went into the workforce after high school, and is over triple the amount of people who obtained reasonable salaries with less than a high school diploma.  So in essence, if you go to university for your occupation, you have nearly a 50% chance that you will have a profitable job.

Note: of the five salary ranges that were inputted for the university education level, $75,000+ had the highest number of people in its category with 450,065.
I then noticed that the total salaries of all levels of education peaked at one point and subsided on both of its greater and lesser values.  I plotted this and found a slightly bell-curve structure.
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Though not a perfect bell curve, I had found something similar.  After drawing a line (several times I might add) I found a curve that best fitted the data. With this information I extrapolated that the average wage for a Canadian Citizen must be somewhere between $25000 and $30000, so to be even I chose 27500.  Knowing that if you progress right from the peak, the first deviation should mark 34% of the data.  Since 34% to the right holds 68% of the people past the average, I went 68% of the way between 27500 and 75000 and received 59800.  I subtracted 27500 from that total and found 32300.  I believed this to be my standard deviation, so I checked. If x > 59800, then x should be 16% of the total people who work in Canada.
I received a total of 15.295%.  This is extremely close.  Considering the number of possible places I could receive error, this is extremely close.
I then compared this bell curve to the percentage chance of getting over $40,000 salaries after going to university.  Using Z-Scores, I stated that 40,000 is 12500 away from 27500 and has a deviation of 0.3869.  The corresponding percentage states that 35.2% of the workforce have jobs that have salaries over 40,000.  Comparing that to the university rate, 49.4%, university graduates have a greatly increased chance of getting a higher paying job.
For the next several graphs I will be using 3 major fields of study with the five levels of education to determine the effect on individual fields by education.  To help find the correlation between level of education and salary, I will use numerical vales to indicate level of education.
Let Less than High School = 1

Let High School = 2

Let Trades = 3

Let College = 4

Let University = 5

I will use the following three occupational fields:
A) Natural and applied sciences and related occupations C)

B) Technical occupations in art, culture, recreation and sport F)

C) Occupations in social science, education, government service and religion. E)


A) 



It seems that this career path benefits greatly from extra training.  There is a strong correlation (0.96) between education (specifically post-secondary) and the salary of those in the natural sciences occupations.  The average wage of this occupation ($42185) is much higher than the overall average wage of $27500.  Additionally, the greater amount of the professionals would have wages between 35500 and 44000, since that’s the interquartile range.

B)  

In the arts and culture, it appears to pay off to have a good education.  For those who drop out of high school they would barely be able to afford their way, while those who go to university would have a comfortable income.  The effect of staying in high school and going to university increases the salary to 200%! The correlation in the technical skills is extremely strong with 0.98.  The interquartile range has stayed similar to that of natural sciences, with just over 8000 between the first and third quartile.
C)

The social sciences seem to be no exception to the rule that education grants you a higher salary.  With an R value of 0.93, it also has a strong correlation.  Additionally, this is another occupation that finds university greatly benefits the salary, more than doubling its value.  However, this is an occupation that nearly must have a university education, because of the fact that the salaries of those who went to university receive more than 25% more than any other level of education.  Almost ensuring the relation, the average salary of this occupation is only 68% of what a person could get from it if they go to university.
Comparing the Salary of the Major Fields of Study 
It’s nice to know that university helps those who go to it, but how do the salaries of different occupations stack up? It may be nice to find out architectural occupations benefit most, but if you are going into health care, how does that help you?  This is what I now want to clarify.  I want to compare the salaries of occupations directly at different education levels and especially at the university level.
Using the three professions from before, I compared their salaries at different education levels.  


In all five education cases, the order of salary in which the occupations fall into is the same.  Natural sciences were followed by social sciences and finally technical occupations.  Going back to my hypothesis in this section, it proves accurate.  The occupations that require more mental strain and training are those who get paid more.  
However, since I’m specifically looking at university and occupations, I will look at the three occupations more in depth.

I wanted to figure out the probability of getting several different salaries in each kind of job.  I then decided to divide the number of people with each wage level that a university degree in that field by the total amount of people in that field to get a probability table.
Additionally, I wanted to create a simulation to make 5 random ‘workers’ from each field of study and their predicted salary.

Natural Sciences
	Wage (in $)
	Probability 
	Simulation Value

	<2000
	3.0%
	001-030

	2000-4999
	5.3%
	031-083

	5000-6999
	3.7%
	084-120

	7000-9999
	4.8%
	121-168

	10000-11999
	3.1%
	169-199

	12000-14999
	3.8%
	200-237

	15000-19999
	6.6%
	238-303

	20000-24999
	6.2%
	304-365

	25000-29999
	6.0%
	366-425

	30000-34999
	6.9%
	426-494

	35000-39999
	6.6%
	495-560

	40000-44999
	6.7%
	561-627

	45000-49999
	5.6%
	628-683

	50000-59999
	11.0%
	684-793

	60000-74999
	10.7%
	794-900

	75000<
	9.8%
	901-000


Social Sciences

	Wage (in $)
	Probability 
	Simulation Value

	<2000
	2.4%
	001-024

	2000-4999
	4.0%
	025-064

	5000-6999
	2.9%
	065-093

	7000-9999
	3.7%
	094-130

	10000-11999
	2.7%
	131-157

	12000-14999
	3.4%
	158-191

	15000-19999
	5.5%
	192-246

	20000-24999
	6.0%
	247-306

	25000-29999
	5.9%
	307-365

	30000-34999
	7.5%
	366-440

	35000-39999
	6.9%
	441-509

	40000-44999
	7.2%
	510-581

	45000-49999
	5.9%
	582-640

	50000-59999
	10.4%
	641-744

	60000-74999
	11.6%
	745-860

	75000<
	14.0%
	861-000


Technical Occupations
	Wage (in $)
	Probability 
	Simulation Value

	<2000
	2.5%
	001-025

	2000-4999
	3.7%
	026-062

	5000-6999
	2.7%
	063-089

	7000-9999
	3.4%
	090-123

	10000-11999
	2.5%
	124-148

	12000-14999
	3.3%
	149-181

	15000-19999
	5.3%
	182-234

	20000-24999
	5.8%
	235-292

	25000-29999
	5.6%
	293-348

	30000-34999
	7.5%
	349-423

	35000-39999
	7.7%
	424-500

	40000-44999
	7.9%
	501-579

	45000-49999
	6.3%
	580-642

	50000-59999
	16.0%
	643-803

	60000-74999
	15.1%
	804-953

	75000<
	4.7%
	954-000


Surprisingly enough, the three occupations have a quite similar probability chart.  I would have expected that those who entered into the natural sciences occupation to have a greater probability of a higher paying job.  In all three cases, there is a 30% or greater chance to get a salary of $50000 or greater.
As for the simulation I wanted to develop, I took three ten sided dice.  Each has 0-9 on it.  One was blue, one was green, and one was purple.  I decided the purple would be the hundred’s column, the blue the ten’s, and the green the one’s.  Depending on the percentage value of chance, I assigned a group of numbers out of 1000 to each salary amount. 000 would take the place of 1000. I then rolled 5 times for each occupation, simulating just a few random chances.
Natural Sciences

Five rolls

366 = $25000-29999
663 = $50000-59999
482 = $30000-34999

272 = $15000-19999
428 = $30000-34999
Social Sciences

Five Rolls 

599 = $45000-49999

145 = $10000-11999

154 = $10000-11999

288 = $20000-24999

730 = $50000-59999

Technical Occupations

Five Rolls

700 = $50000-59999
327 = $25000-29999
630 = $45000-49999
459 = $35000-39999
248 = $20000-24999
Conclusion 
Re-evaluating and Answering My Hypothesis

(1) I expected that enrolment in very specialized university fields where there were few jobs would be minimal, whereas in-demand occupations would dominate university.  I was correct, as extreme specialty areas were nearly minimal. Additionally, the level of education was different depending on where you were and what jobs are available there.

(2) For the same level of education, I expected that the more mentally difficult the field of study, or the more demanding in any specific way, would have the higher salary.  I found this to be true; sciences and math occupational salaries were evidently higher than those that rely on talent more than study.

(3) I expected that in a given field, the higher the education level, the greater the salary.  I found this to be true also.  In any field, additional training, and the increasing difficulty of that training, warranted a greater salary.

In retrospect, there were many things that happened that created problems when researching or completing the project.  Above all else, there was the absence of comparison between university degrees in the same field.  I wanted to find out whether getting a PHD would be worth the extra six years in university.  However, since this information was unavailable, I had to adapt to compare university to the other forms of education.
If I wanted to look further into this topic I would look at other fields of study, since many of them are different and would be affected differently be the levels of education.  I would also want to look at employment rates in a given field, because someone can get a job that their occupational education doesn’t fall into.  This creates bias in the data.  Overall I enjoyed doing this project and learned a great deal from it.
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