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Average Undergraduate Tuition Fees for Full-time Students, by Discipline 
 
I. What has been the cost of undergraduate tuition in Canada for the five past years?   
 

 Go to the Statistics Canada website (http://www.statcan.ca) and select 
“Canadian Statistics” from the menu line. 

 Conduct a search for ‘tuition’ in the “Search Canadian Statistics” box. 

 Select the link for the “Average undergraduate tuition fees for full-time students, 
by discipline, by provinces” and then answer the following questions: 

 
1. . What do the columns in the table represent?  1. 5 Academic Years 

2. What do the rows in the table represent?   2. 12 Disciplines 

3. What do the values in the cells represent?   3. Average Tuition Fees 

4. What is the unit of measure represented by cell values? 4. Canadian Dollars 

5. What is the geography represented in this table?  5. Canada 

6. Can these statistics be retrieved through CANSIM? 6. No 

7. What is the source for these statistics?   7. STC Centre for 
Education Statistics 

 Click on the link to “Definitions, data sources and methods” and answer the 
following questions: 

8. From which survey were these statistics derived?  8. TLCA: Tuition 
and Living Accommodation Costs for Full-time Students at Canadian 
Degree-granting Institutions 

9. What is the population of this survey?   9. All degree-
granting institutions in Canada 

10. Is this survey based on a sample or a census?  10. Census 

This next exercise is primarily pedagogical rather than analytic.  The values in the 
cells may not have been calculated using the same number of cases.  
Consequently, summarizing over rows or columns may not be possible if the 
number of cases in each cell is not reported.  This exercise demonstrates the 
problem presented when unequal cell counts are not given.  Note however that 
the STC table warns about the unequal cell sizes in a footnote. 

 Leave a browser window open to this table and download an SPSS save file 
containing the data for this table.  Open a new browser window (ctl-n) and enter 
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http://datalib.library.ualberta.ca/DLI/ACCOLEDS2005/AvUGTuitionCan.sav  
when prompted to save or open this file, save it on your desktop. 

 From your desktop, double-click on AvUGTuitionCan.sav to open this file in 
SPSS. 

 In the SPSS Data Editor, select “Data” from the menu and then “Split File …”  In 
the Split File dialogue box, click the radio button to activate “Compare groups” 
and then click on the variable YEAR and move it to the “Groups based on” box. 
Click OK. 

 Calculate the average tuition over disciplines by year by selecting from “Analyze,” 
“Descriptive Statistics,” “Descriptives …” from the menu.  Double-click on the 
variable TUITION and then click OK. 

 Compare the mean tuition in these results with the Statistics Canada table in 
your other browser window.  Look at the “Total undergraduate” row in the table 
on the Statistics Canada website and answer the following questions: 

11. Record the average tuitions over years from the Statistics Canada table and 
the SPSS output. 

Academic Year Statistics Canada Table 
“Total Undergraduate” 

SPSS Output 
Mean 

1999-2000 3,328 3,858 

2000-2001 3,447 4,073 

2001-2002 3,577 4,315 

2002-2003 3,749 4,554 

2003-2004 4,025 5,080 

12. Why are these averages different? [Hint: see the footnote for the STC table.] 

“Average tuition fees” in the STC table have been weighted by the number of 
students enrolled by institution and field of study.”  The cells don’t have the 
same denominator.  In the SPSS output, each cell’s denominator is 12, which 
is the number of disciplines.  All disciplines in the SPSS table have the same 
weight of one. 



ACCOLEDS/DLI 2005  November 29 – December 2005 

C. Humphrey 3 

13. What is missing from the STC table that would better inform the reader 
about average tuitions? 

First, the number of institutions (or total number of students) upon which the 
means were calculated is missing.  Secondly, a measure of spread for each of 
the means (e.g., the standard deviation) would be helpful in understanding the 
differences among the means. 

II. Returning to the original question asked at the top of page 1, what has been 
happening to undergraduate tuition over the past five year?  This calls for an 
interpretation of the table of average tuition fees.  First, give a verbal description of 
the results in the Statistics Canada table.  Second, look at ways of communicating 
this through pictures. 

 First, re-create the table in SPSS.  From the Data Editor menu, select “Data,” 
“Weight cases …,” click the radio button for “Weight cases by frequency 
variable,” double-click TUITION, and then click OK. 

 Next, turn “Split file” off by selecting from the Data Editor menu, “Data,” “Split file 
…,” click the radio button for “Analyze all cases, do not create groups,” and then 
click OK. 

 From the Data Editor menu, select “Analyze,” “Descriptive statistics,” “Crosstabs 
…” Place YEAR in the Columns field and STUDY in the Rows field. Click OK. 

14. Do the cells in the SPSS table match the STC table? 14. YES 

15. What is different between the results of these tables? 15. The marginal 
values don’t match for the reason explained in 12 above. 

16. Write a short description of what you see in this table. 

Average tuitions across Canada gradually increased from the 1999-2000 to 
the 2003-2004 academic years.  Differential tuition fees exist across 
disciplines and over recent years fees in Dentistry and Medicine have risen 
at a faster rate than other disciplines. 

 Make a picture to represent this description.  From the menu, select “Graphs,” 
“Line …,” click the box for “Multiple,” then click “Define.”  The radio button for “N 
of cases” should be set; put YEAR in the “Category Axis” field and STUDY in the 
“Define lines by” field.  Click OK. 

17. How well do you feel this description summarizes your description in 16? 
Very well. 

 End your SPSS session by selecting “File”, “Exit”.  Don’t save any of the files. 
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III. E-STAT provides tools for visualizing statistics.  Let’s look at a few examples. 

 Start an E-STAT session in a new browser window.  From the E-STAT Table of 
Contents window, select the DATA tab and then the link to “Population and 
demography.”  Under CENSUS DATABASES, select “Population and 
demography.” 

 Using the Profiles for 2001 Census Tracts, select “2001 Census of Population: All 
Tables.”   

 For geography, select “Saskatoon (51 areas).” Next select “Population, 2001 – 
100% Data.” First, view the data in a table.  Select “Table Areas as Rows.” 
Notice the table displays the population values in the order of the Census Tracts.  
Sort by the population values from lowest to highest population count.  To do 
this, click the radio button on for “Sort on data for the 1st characteristic” and then 
click the “Redisplay as:” button. 

18. What seems to be a “typical” population size of a census tract in Saskatoon? 
4,500 (roughly the median value, i.e., after sorting by the population 
size, this is the rounded population count of the 26th CT out of 51 CTs) 

 From the output options at the bottom of the page, switch to “Histogram.” (There 
are two choices for histograms; one uses 10 intervals while the other uses 20.  
Try both of them.) Finally, choose “Bar chart.” 

19. Which of the three graphs (10-interval histogram, 20-interval histogram or 
bar chart is the most appropriate for these data and why? First, the two 
histograms are more appropriate than the bar chart.  The population 
values are continuous values and not categorical information.  Bar 
charts are used with categorical variables, while histograms are used 
with continuous variables.  Secondly, the 10-interval histogram seems 
more appropriate than the 20-interval histogram because there are only 
51 CTs to be represented over the intervals of the histogram.  If the 
distribution of populations over CTs was uniform (equally distributed), 
the 20-interval histogram would average 2.4 CTs per interval, while the 
10-interval histogram would average 5. 

 Go back to the “2001 Census of Population: All Tables” page and replace the 
current characteristic (variable) with  two new characteristics: a) “Census family 
income in 2000 of all families – 20% Sample Data” and b) “Average family 
income $, family income in 2000 of all families.”  Select “Table Areas as Rows”.   

 Sort the statistics in the table by “Average family income” by clicking on the radio 
button “Sort on data for …” and selecting the 2nd characteristic.  Then click the 
“Redisplay as:” button. 
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20. What is the “typical” family income of Saskatoon CTs? $59,000, which 
was rounded up from CT 6.04 (26th CT in the sorted list of 51 CTs). 

 Select as the display output: “Scatter graph.” Two scatter graphs are provided; 
one without a line and one with a line.  Try them both. 

21. Does there seem to be a relationship between the number of census 
families and the average family income? YES 

22. Which scatter graph shows this relationship the most clearly? The one with 
a line because it shows a positive slope moving from left to right in the 
graph. 

23. What explanations might exist for this relationship? This is difficult to 
explain spatially, which is the driving factor in discussing the display 
of these characteristics.  The findings suggest that the more census 
families in a CT, the more likely the CT will have higher incomes.  The 
explanation is likely related to the settlement of Saskatoon and its 
neighbourhood growth.  Not knowing Saskatoon well enough to be 
sure this is the case, it could be that initial housing developments 
contained a wide mix of housing that attracted a variety of incomes.  
These areas might have been fairly concentrated resulting in larger 
populations within the CT. 

 Next, select “Map” as the display format.  This displays the number of census 
families.  Let’s switch to average family income.  Click on the button: “Reduce 
Characteristics List.”  Select just the average family income and click on “Map” 
again.  Increase Zoom by 15X and click on downtown Saskatoon. 

24. Would you say that average family incomes are dispersed fairly evenly in 
Saskatoon?  If not, why do you say they aren’t? No.  Concentrations of 
lower incomes on the west side of the river. 

One problem exists in displaying statistical summaries using spatial areas, such as the 
one above for family incomes of Saskatoon CTs:  the spatial areas (i.e., the CTs) are 
not equal in size.  When income groupings are presented in shades of colours, the eye 
focuses on the colours without adjusting to the proportional differences in the sizes of 
the CTs.  In other words, the characteristic (variable) has not been adjusted to the size 
of the spatial area in which it is being represented.  If you look at the histograms or bar 
charts in the above exercises, the areas were always proportional to the values being 
displayed.  To show family incomes fairly using unequal-sized spatial areas (which CTs 
are), the Census characteristics needs to be normalized to the area of the CT. 

The method of normalizing family incomes within CTs requires developing a fair 
measure that can be converted to a spatial metric, such as units per square kilometre.  
Go back to the “2001 Census of Population: All Tables” page and find the area of the 
CTs in Saskatoon.  Notice that the fourth characteristic in the list is “Land area in square 
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kilometres, 2001.”  One can divide all of the average family incomes of each CT by this 
value to calculate average family income per square kilometre.  The problem with this 
strategy is that the numbers of families per CT are not equal.  Remember the problem 
this posed with the tuition example on page 2.  Remember also our discovery that the 
numbers of families in CTs are positively correlated with average incomes.  Therefore, 
we need a measurement that reintroduces the number of families in conjunction with the 
family incomes of CTs.  We know that the average family income is equal to the total of 
all family incomes divided by the number of families.  If we multiply the number of 
families by the average family income, we can recalculate the sum of all family incomes, 
which is a much better measurement to normalize by area.  Thus, we want to display on 
a map of Saskatoon CTs the sum of family incomes per square kilometre as our Census 
characteristic adjusted to spatial area.   

Below is a table with 10 Saskatoon CTs showing the variables from E-STAT in the five 
columns on the left and the newly calculated sum of family incomes and sum of family 
incomes per square kilomtre in the farthest two right columns. 

 CT Area 
Census 
Families 

Average Census 
Family Income 

Sum of Family 
Incomes 

Sum of Family 
Incomes / Sq. Klm 

7250001 1 4.56 1485 57383 18687227.0 4098076.1 

7250002 2.01 1.3 890 63066 43175953.8 33212272.2 

7250002 2.02 3.94 1350 70635 24202347.7 6142727.8 

7250003 3 4.79 1330 60659 16842686.8 3516218.5 

7250004 4 2 1230 49202 30259230.0 15129615.0 

7250005 5 11.81 1795 50936 7741754.4 655525.4 

7250006 6.01 1.58 1415 35380 31685253.2 20053957.7 

7250006 6.02 1.63 1120 38806 26664245.4 16358432.8 

7250006 6.03 1.71 1470 46539 40007210.5 23396029.5 

7250006 6.04 1.9 1235 58944 38313600.0 20165052.6 

Using ArcGIS, to which we were introduced during Wednesday’s workshop, we can 
produce a map showing the sum of family incomes per square kilometre for Saskatoon.  
On the next page is an image of one representation of this. 
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