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Outline
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Outline
The objective of this class is to learn how to find 
stories through data analysis.

▸ Spreadsheet skills -- functions and calculations, 
sorting, filtering, percentages, minimum, 
maximum, averages

▸ Use Tableau for analysis using calculated fields
▸ Discussion about correlation and causation
▸ Lab (spatial information and maps)



BC School Teacher Statistics
Provided by the BC Public School Employers' 
Association via EDAS (Employment Data and Analysis 
System).

BC Data Catalogue

Glossary

https://catalogue.data.gov.bc.ca/dataset/bc-schools-teacher-statistics
http://www.bced.gov.bc.ca/reporting/glossary.php


Variables
▸ Data level (provincial level, district level)
▸ District number (5 to 93, Prov)
▸ Educators category (administrators, teachers, 

educators)
▸ Gender (female, male, all)
▸ School year (1991 to 2016)
▸ Educators count (1 to 40,228)
▸ Full time educators count (0 to 30,118)
▸ Part time educators count (0 to 10,040)
▸ Base salary ($39,009 to $120,939)



Variables
▸ Total salary ($39,009 to $122,398)
▸ Average experience (2.9 to 27.8 years)
▸ Average age (32.9 to 55.3 years old)
▸ ...



STEP 1
What variables are we working with?

▸ How are they defined?
▸ What are their minimum, maximum and 

averages?



STEP 2
What questions can we ask about these variables? 



STEP 2
What questions can we ask about these variables? 

TIPS:

▸ Filter the dataset so that you can understand the 
structure of the dataset better. E.g., 2016, SD67

▸ Watch for aggregates
▸ Think about your questions in terms of dependent 

and independent variables



TYPES OF VARIABLES
The values of dependent variables depend (are 
changed) on the values of independent variables.

Independent variables do not depend (are not 
changed) on the values of dependent variables.



EXAMPLE
Population size increases over time.



EXAMPLE
Population size increases over time.

y=2x+1

Independent 
variable

Dependent 
variable



EXAMPLE
Population size increases over time.

Population = 2 * Time + 1

Independent 
variable

Dependent 
variable



EXAMPLE



EXAMPLE
You can have more than one independent variable.

Z = 2x + y + 1

Independent 
variable

Dependent 
variable



TYPES OF VARIABLES
Good questions come from looking at HOW 
dependent variables are changed by independent 
variables. 



WHAT QUESTIONS DO YOU 
HAVE ABOUT THIS 

DATASET?



EDUCATORS BY DISTRICT
Dependent variable: Number of educators

Independent variable: District number

Focus on one dependent variable at a time. Filter 
away the extra information.

▸ All data levels, public and private schools, all 
district levels (remove PROV total), 

▸ Only interested in educators (remove teachers 
and administrators) and all genders (remove 
female and male) 

▸ Pick one year to look at



EDUCATORS BY DISTRICT
Dependent variable: Number of educators

Independent variable: District number

What can we see from this?

Look for outliers.

Look at the minimum, maximum, averages

What other questions does this raise?

Let’s create a new variable



QUESTIONS
▸ How many educators are there by district?
▸ What is the male/female gender ratio?
▸ What is the average salary by gender?
▸ What has been the average salary over time?
▸ What percentage of teachers are full time? 

What is the ratio of full time to part time 
educators?



PROCESS
Step 1: What variables are you working with? 
Define them.

Step 2: What dependent and independent 
variables are there? This is the what and the how of 
your data story.

Step 3: What questions do you have about this 
dataset? Do you need to create a new variable to 
answer them?



TABLEAU
Calculated fields



TABLEAU - Calculated Field

If your underlying data doesn't include all of 
the fields you need to answer your 
questions, you can create new fields in 
Tableau and then save them as part of the 
data source. 



TABLEAU - Calculated Field

1. Connect the dataset
2. Put the “District number” dimension in the 

columns shelf
3. Put the “Educators count” measure in the rows 

shelf
4. Under Analysis in the main menu, click “Create 

Calculated Field…”
5. Type “[Fulltime Educators Count]/[Educators 

Count]*100”
6. Filter out all of the other independent variables



CORRELATION 
AND CAUSATION



CORRELATION

Correlation is the relationship between two 
sets of variables used to describe or predict 
information. Sometimes we can use 
correlation to find causality, but not always. 
Correlation can either be positive or 
negative.



CAUSATION

Causation, also known as cause and effect, is when 
an observed event or action appears to have caused 
a second event or action. For example, I bought a 
brand new bed comforter and placed it in my 
washing machine to be cleaned. After cleaning the 
comforter, my washing machine stopped working. I 
may assume that the first action, washing the 
comforter, caused the second action, broken 
washing machine.



CORRELATION DOESN’T IMPLY 
CAUSATION

September 2017
Atlantic Magazine

https://www.theatlantic.com/magazine/archive/2017/09/has-the-smartphone-destroyed-a-generation/534198/
https://www.theatlantic.com/magazine/archive/2017/09/has-the-smartphone-destroyed-a-generation/534198/


CORRELATION DOESN’T IMPLY 
CAUSATION

Because another related variable might be the 
cause of the relationship. 



CORRELATION DOESN’T IMPLY 
CAUSATION

Because another related variable might be the 
cause of the relationship. 

▸ Example: crime has increased in Canada since 
1990. 



QUESTIONS TO ASK YOURSELF WHEN 
YOU IDENTIFY A RELATIONSHIP

▸ Random error: Is it random chance that you are 
seeing this relationship?
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seeing this relationship?

▸ Confounding: Is there another variable that might be 
the cause of the relationship that you are observing?
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▸ Measurement Error: Observational error (or 

measurement error) is the difference between a 
measured value of a quantity and its true value.



QUESTIONS TO ASK YOURSELF WHEN 
YOU IDENTIFY A RELATIONSHIP

▸ Random error: Is it random chance that you are 
seeing this relationship?

▸ Confounding: Is there another variable that might be 
the cause of the relationship that you are observing?

▸ Selection Bias: Was the sampling method random?
▸ Measurement Error: Observational error (or 

measurement error) is the difference between a 
measured value of a quantity and its true value.

▸ Judgement error: Does the conclusion logically 
follow, or is it just one explanation among many?



SPATIAL DATA



THREE TYPES

▸ CSV



THREE TYPES

▸ CSV

X,Y,TYPE,YEAR,MONTH,DAY,HOUR,MINUTE,H_BLOCK,N_HOOD
491607.431599,5458366.38328,Break and Enter 
Commercial,2016,1,6,17,0,8XX CAMBIE ST,Central Business District
…...



THREE TYPES

▸ CSV
▸ JSON



THREE TYPES

▸ CSV
▸ JSON

{

"type": "FeatureCollection",

"crs": { "type": "name", "properties": { "name": "urn:ogc:def:crs:OGC:1.3:CRS84" } 
},                                             

"features": [

{ "type": "Feature", "properties": { "TYPE": "Theft from Vehicle", "YEAR": 2016, 
"MONTH": 1, "DAY": 30, "HOUR": 5, "MINUTE": 2, "H_BLOCK": "5XX TAYLOR ST", 
"N_HOOD": "Central Business District" }, "geometry": { "type": "Point", 
"coordinates": [ -123.105547229153473, 49.280668296482013 ] } },....



THREE TYPES

▸ CSV
▸ JSON
▸ Shapefile



THREE TYPES

▸ CSV
▸ JSON
▸ Shapefile

Folder structure:

Folder: crime_shp_2016 (.zip)

crime_shp_2016.shp
crime_shp_2016.dbf
crime_shp_2016.prj
crime_shp_2016.shx
legal_disclaimer.txt



THREE TYPES

▸ CSV
▸ JSON
▸ Shapefile

Folder structure:

Folder: crime_shp_2016 (.zip)

crime_shp_2016.shp
crime_shp_2016.dbf
crime_shp_2016.prj
crime_shp_2016.shx
legal_disclaimer.txt

Even though you only open 
the .shp file in Tableau, the 
other files are required to be 
in the same folder as the .shp 
file for it to be opened.



MAPPING TOOLS

▸ ArcGIS Online and Desktop
▸ CartoDB
▸ QGIS (static graphics, FREE)
▸ Tableau
▸ Google products
▸ LeafletJS, D3, … (Javascript libraries)

http://www.esri.com/software/arcgis/arcgisonline
https://carto.com/builder/
http://www.qgis.org/en/site/


ASSIGNMENT #3



Part I:

▸ Follow the 
instructions in 
the Small 
Multiples PDF 
document 
provided on 
course website. 

Part II:

▸ Continue to explore the 
teacher dataset and find 
a data story from it. 
Write up your findings 
as a news story with 
accompanying 
visualizations.

Assignment 1 
Due: Tue, Sept 19, 9AM



Part III:

▸ Chapter 6: “Finding External Data” from Data 
+ Design by Kathy Chang, Kate Eyler-Weve 
and Alberto Cairo

Assignment 1 
Due: Tue, Sept 19, 9AM

https://infoactive.co/data-design/ch6.html
https://infoactive.co/data-design/ch6.html
https://infoactive.co/data-design/ch6.html


Assignment 1 
Due: Tue, Oct 3, 9AM

By 9AM on October 3rd, submit the Small 
Multiples workbook and a PDF copy of your 
news story by email, 
caitlin@discoursemedia.org with subject 
"JOURN Week 3". 


