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Truth or Fiction: The Validity of Reported Impacts of the
1918 Flu Pandemic
The Critical Thinking Consortium

Topic
Numerical analysis of data on the Pandemic 1918

Subject area/discipline
Mathematics

Grade level
7-12

Suggested time
2 periods (60-75 minutes each)

Overarching critical inquiry question
As a defining moment in Canadian history, how significant was the impact of the Pandemic 1918
on Canadian society?
Enrichment question: Might the Pandemic 1918 have contributed to a more liveable Canada
today?

Overarching critical inquiry task
Tell a compelling story for a specific audience using evidence (historical, geographic,
mathematical, scientific, psychological…) about how significant an impact the Pandemic 1918 had
on Canadian society.
Enrichment task: In your story, suggest how the Pandemic 1918 might have contributed to a more
liveable Canada today.

Lesson critical inquiry question
How helpful is mathematics in assessing the soundness of conclusions often reported regarding
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the impact of the Pandemic 1918?

Lesson critical inquiry task (critical challenge)
Apply appropriate mathematical concepts and techniques to data about the Pandemic 1918 to
refute or affirm the soundness of general conclusions about its impact.

Central ideas/learning goals
Students will mathematically describe relevant patterns and trends present in data with the
necessary accuracy and precision using appropriate (grade-specific) concepts, tools, techniques,
and representations to support or refute historical conclusions.

Related concepts
yy proportionality (fractions, rates, percent, ratios, decimals); rate of change (slope, average,
instantaneous); inferential concepts (probability, confidence intervals, hypothesis tests)
yy modelling and data analysis (equivalent proportions, patterns, lines or curves of best fit,
regression analysis, variation—summary statistics and graphical representations)
yy connecting various models of data (graphs, tables of values, algebraic or numeric
statements and equations, words, computer generated)

Key competencies
yy framing and/or responding to powerful questions
yy gathering appropriate evidence
yy effectively evaluating the evidence in light of criteria
yy drawing sound conclusions consistent with the evidence and criteria
yy making meaningful connections between conclusions drawn and the story being told (if
lesson is part of the overarching critical inquiry)
yy applying appropriate mathematical concepts, tools, techniques and representations to
draw and compare conclusions on important events and phenomena (mathematically
describing significant, relevant patterns and trends with the necessary accuracy and
precision to assess the impact of the events on the lives of Canadians)
yy identifying the mathematical limitations of using historical data to assess the validity of
historical conclusions

Lesson overview
In this lesson, students look at the impact of the Pandemic 1918 through a study of numbers to
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determine whether there is mathematical justification for the limited attention it has received.
Using data gathered over the time period of the Pandemic 1918, students apply important
mathematical concepts they have already learned such as proportionality, rate of change, and
inferential statistics (statistical validity) to attempt to model and analyze relationships on factors
affected by the Flu, and to assess the mathematical validity of conclusions drawn about its impact.
As students apply mathematical models and assessments, they hope to tell a more accurate story
about the impact of the Pandemic 1918 on Canadian society.

Materials and preparation required
yy Activity sheet: Anticipation Guide
yy Activity sheet: Mathematically Assessing the Soundness of Conclusions Related to the
Pandemic 1918
yy Briefing sheet: Mortality in Ontario During the “Spanish Flu” Pandemic
yy Briefing sheet: Representations of Data on the Impact of the Pandemic 1918
yy Thoughtbook: Planning a Compelling Story (if this lesson is part of the larger overarching
inquiry)

Suggested activities
Launch the learning
1. Share the following scenario with students. Maya is in Grade 12. Her mom leaves for work
early in the morning and Maya walks to school every day. Today she was late for school by
15 minutes. When her mom finds out she was late, she says, “It’s Thursday, so I guess you
must have been 15 minutes late because you slept in…” Maya is surprised and says, “What
makes you think that?” Her mother says, “You were on time on Monday but as the week
goes on, you sleep in 5 minutes longer every day.” Ask students: Does the mathematical
evidence show that Maya’s mother’s conclusion is sound? Invite students to share their
thinking. Explain to students that even though there could be another reason for her
lateness, the mathematical evidence strongly supports the conclusion and, therefore, the
conclusion is sound.
2. Explain to students that in this lesson, they will be examining conclusions made about a
defining moment in Canada’s history, the Pandemic 1918, and using mathematical evidence
to assess the soundness of those conclusions.
3. Show students the first 1:30 of the video on the home page of the Defining Moments
Canada website (https://definingmomentscanada.ca/our-story/) to provide them with a
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brief overview of the Pandemic 1918, also popularly known as the Spanish Flu. Before you
begin the video, ask them to pay attention to any mathematical evidence cited in the video.
4. Ask the class if there is anything in the video they watched that they would consider
mathematical evidence. Review the concept of data as a form of mathematical evidence—
number facts used as the basis of reasoning or calculation (for example from the video;
“half of those infected were healthy young men and women”; “3% of the world’s population
died”; “the Spanish Flu Pandemic of 1918 was the worst plague in history.”) Ask students if
the mathematical evidence in the video makes the conclusion very, somewhat or not very
sound. Sample student responses: The conclusion is somewhat sound as it impacted a lot
of people; the conclusion is not very sound as there is no pattern or trend to indicate it was
the worst—there isn’t anything to compare it to. Inform students that they will be using
all the math they know to decide if the conclusions drawn about the Pandemic 1918 are
mathematically sound.
5. If this lesson is part of the larger overarching inquiry, inform or remind students that they
will be looking into the Pandemic 1918 in Canada and will have an opportunity to create a
story about its impact on Canadian society in a medium of their choice.

Develop understanding of criteria for judgment
1. Provide each student with a copy of the Activity sheet: Anticipation Guide. Invite them to
individually record their initial thoughts on the soundness of each conclusion. Encourage
students to draw on any prior knowledge and understanding about the ideas in each
conclusion in the evidence column to support their initial position. Encourage students to
also consider the use of the data provided in the video as mathematical evidence.
2. Invite students to share how they determined the soundness of each conclusion. Students
might share ideas such as: they know certain things to be true (a fact) or the data provides
proof of the event or idea. Ask students not to share their positions with others at this time
but to only focus on the nature and quality of their thinking.
3. Summarize the ideas students share by clustering them under each of the following criteria
for judging the mathematical soundness of a conclusion:
a. fits (is consistent) with what is known or understood to be mathematically true
(calculations based on accepted algorithms, formulae, definitions of concepts)
b. fits (is consistent) with mathematical evidence (mathematical interpretation of the data)
4. Provide students with a copy of these criteria or post them for continued student use
throughout the lesson.
5. To practice using the criteria, provide students with the Briefing sheet: Mortality in Ontario
During the “Spanish Flu” Pandemic showing the number of deaths in Ontario over the time
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period of the Pandemic 1918. Invite students to revisit the conclusions in the Activity sheet:
Anticipation Guide in light of the new mathematical data provided in this graph.
6. Remind students to consider the criteria for mathematical soundness when deciding on
a position to take—what is the mathematical evidence; what mathematical truth does it
show?
7. Help students make the connection to their specific grade level curriculum by asking them
what mathematical ideas (concepts, algorithms, theorems, procedures, etc.) they have
learned might be helpful in analysing data representations to assess the conclusions about
the Pandemic 1918. Sample student responses might include fractions, patterns, percent,
graphing.

Introduce the thinking strategy
1. Organize students into working groups equal in number to the conclusion statements
provided in the Activity sheet: Anticipation Guide (there are 6 statements, so there should
be 6 groups).
2. Provide students with sets of data focused on a range of topics related to the conclusion
statements (see Briefing sheet: Representations of Data on the Impact of the Pandemic
1918).
3. Invite students in their groups to skim the data sets and brainstorm all the different
mathematical concepts, procedures, formulae, calculations, and topics they can use to
interpret the data provided.
4. Invite groups to share their ideas in a round-robin fashion, one idea per group, until there
are no new ideas to add to the list. Cluster the ideas shared so that students can connect to
a range of prior learning experiences in math and to highlight the lesson-related concepts
and issues. For example, student might say: I see a ratio. Connect concept of ratio to
proportionality. Be sure to add any important ideas that students did not address in their
sharing; for example, students may not immediately recognize the importance of modelling
of the pattern or relationship present in the data through a range of representations.

Construct background knowledge through the application of the thinking strategy
1. Provide each student with a copy of the Activity sheet: Mathematically Assessing the
Soundness of Conclusions Related to the Pandemic 1918. Assign one conclusion statement
to each group by numbering the groups in the class.
2. Ask students to consider how similar or different this template is to the Activity sheet:
Anticipation Guide used earlier in the lesson. Students should notice that the only
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difference is that it now focuses on the gathering of mathematical evidence and it explicitly
includes criteria for soundness to be used in their assessment of each statement.
3. Provide time to the groups to work on assessing the mathematical soundness of their
assigned conclusion.
For students in grades 7-10 it might be helpful to suggest following these steps to complete
their assessment:
a. Identify which data set(s) relate to the conclusion statement. For example, for the
conclusion statement, “Children were left parentless and many families found
themselves without their chief wage earner,” data on mortality rates per age and on
income earnings may be useful. Parents generally fall within an age-range, and income
earnings tell us how much income a person is making. Note that students in grades 1112 may be encouraged to find additional data sources if time permits.
b. Identify what mathematical information (calculations, procedures, algorithms) will help
make sense of the data. Note that this will be different for students at different grade
levels. Refer to the ratio-proportionality example.
c. Interpret the data using the mathematical information gathered to help assess the
soundness of the conclusion statements.
d. Take a position on the soundness of the conclusion statement from a mathematical
perspective by applying the criteria for soundness.
4. Invite student groups to share the final assessment of their assigned conclusion
statements supported by the mathematical evidence gathered in the process of
interpreting related data sets with the class.
5. Encourage students in other groups to ask questions of clarification and record important
mathematical evidence and interpretations for the other conclusion statements in their
thinking organizer so that they will be able to effectively respond to the critical inquiry
question.

Consolidation
1. Remind students of the critical inquiry question that was introduced at the beginning of
this lesson: How helpful is mathematics in assessing the soundness of conclusions often
reported regarding the impact of the Pandemic 1918? Provide students an opportunity to
formally respond to the critical inquiry question using the most compelling mathematical
evidence to support their conclusion.
2. Provide students with the following criteria to help them select the most compelling
mathematical evidence:
yy accurate and informative
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yy clear and understandable
yy engaging and appropriate for the target audience
yy focused and purposeful (answers an important question)
Note that these criteria are also introduced in the launch for the overarching critical inquiry.
3. If this lesson is part of the larger overarching inquiry, invite students to return to
Thoughtbook: Planning a Compelling Story. Based on their mathematical examination of
conclusions related to the Pandemic 1918, what new ideas and details can they add to their
plan for telling a compelling story about this defining moment in Canada’s history?

Criteria to support assessment as and for learning
Criteria for assessing each student’s response to the critical inquiry task: “Apply appropriate
mathematical concepts and techniques to data about the Pandemic 1918 to refute or affirm the
soundness of general conclusions about its impact (very sound; somewhat sound; not very sound)”
using the most compelling mathematical evidence.
The student makes a final assessment on the mathematical soundness of reported conclusions
that is:
yy consistent with the mathematical evidence gathered (fully; highly; moderately; somewhat;
minimally consistent);
yy consistent with the criteria for mathematical soundness (fully; highly; moderately;
somewhat; minimally consistent);
yy based on mathematical evidence that is clearly connected to the issue or event under
consideration (highly; moderately; somewhat; minimally connected);
yy based on mathematical evidence that is useful in making the assessment (highly;
moderately; somewhat; minimally useful)—applies appropriate math content;
yy based on mathematical evidence that is accurate and appropriately precise; and
yy based on mathematical evidence that is most compelling.
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very

very

very

The establishment of the federal
Department of Health in 1919 was a
direct result of the 1918 Flu Pandemic.

More Canadians living in rural and
remote communities died than those
living in cities.

very

very

very

not very

not very

not very

not very

not very

not very

How sound is
this conclusion?
(my initial thinking)

Municipal governments, in an attempt
to halt the spread of the disease,
closed all except necessary services.

Businesses lost profits because of
lack of demand for their products or
because they were unable—as a result
of a reduced workforce—to meet the
demand.

Armies on both sides of the war were
temporarily debilitated.

Children were left parentless and
many families found themselves
without their chief wage earner.

Conclusion statement

Activity sheet: Anticipation Guide
What do I already know and
What math in the data
understand that supports representation (i.e., graph)
my thinking?
might help me determine
the soundness of the
conclusion?

Briefing sheet: Mortality in Ontario During the “Spanish Flu” Pandemic

Mortality in Ontario during the “Spanish Flu” pandemic in three categories: All causes, Pneumonia &
Influenza, and Influenza

9

Briefing sheet: Representations of Data on the Impact of the Pandemic 1918
Note to teachers
Below you will find 26 sources of data on the Pandemic 1918. Not all of these sources will be
equally useful in assessing the soundness of the general conclusions about its impact. In fact,
some may not be at all useful. The wide range of data sources has been provided so that students
make decisions on their usefulness in their mathematical assessment.
In addition, these data sources have been provided to meet a wide range of grade-specific
curriculum requirements. For example:
Grades 7-8 students can interpret the graphs and tables of values by describing the general trends
Grades 9-10 students can apply the properties of linear and quadratic functions
Grades 11-12 students can apply their understanding of a fuller range of functions
Students across grades 7-12 can apply the tools of data management introduced at their specific
grade levels and students across the grades can use the majority of the text descriptions as
mathematical evidence relating to proportionality—more specifically relating to fractions, ratios,
rates, percent, and decimals.
This comprehensive set of data representations has been provided to allow grade-specific
teachers to choose sample sets of data to use with their students that support the demands of
their curriculum and the readiness of their students, and to ensure students think critically as they
assess the general conclusions about the impact of the Pandemic 1918.
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Briefing sheet: Representations of Data on the Impact of the Pandemic 1918 (Cont’d)

All sources below courtesy of Defining Moments Canada unless otherwise indicated

GRAPHS
Source 1

Source 2

Total mortality in Ontario during the “Spanish Flu” pandemic

Rates of mortality by age in Montreal (blue) and Toronto
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Briefing sheet: Representations of Data on the Impact of the Pandemic 1918 (Cont’d)

Source 3

The First and Second Wave of the 1918 Influenza Pandemic

(Above) Soldier deaths from P&I January-August, 1917 & 1918.

(Above) P&I admission and mortality rates among soldiers during the Fall wave of the pandemic in Ontario.
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Briefing sheet: Representations of Data on the Impact of the Pandemic 1918 (Cont’d)

TABLES OF VALUE
Source 4

Labour Income 1918-1926

Year

Total Labour Income
(millions of dollars)

1918

2,056

1919

2,181

1920

2,602

1921

2,091

1922

2,028

1923

2,191

1924

2,194

1925

2,236

(r2 = 0.973042; quintic regression with deletion of 1920 outlier-provides for interesting assessment
of reliability of regression analysis with a limited number of data points)

Source 5

Labour Participation: Females 1917-1923

Year

# of females (1000’s)

1917

523.5

1918

520.7

1919

496.3

1920

499.1

1921

337.5

1922

288.7

1923

287.2
(r2 = 0.849445; linear regression)
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Briefing sheet: Representations of Data on the Impact of the Pandemic 1918 (Cont’d)

Source 6

Labour Annual Earning: 1917-1925

Year

Total Annual Earnings (dollars)

1917

760

1918

870

1919

920

1920

1090

1921

999

1922

941

1923

961

1924

973

1925

967

(strong correlation; quadratic with removal of 1920 outlier)

Source 7

Net Domestic Income 1918-1925

Year

Net Income (millions of dollars)

1918

3325

1919

3958

1920

4541

1921

3454

1922

3589

1923

3829

1924

3641

1925

4139
(no significant correlation)
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Briefing sheet: Representations of Data on the Impact of the Pandemic 1918 (Cont’d)

Source 8

Government Expenditures 1917-1924 (millions of dollars)

Welfare and Social
Security

Health
(Slope=0)

Year

(r2 = 0.812822; linear)

1917

--

4

1918

--

5

1919

1

5

1920

1

5

1921

1

6

1922

1

6

1923

1

6

*Health expenditures are mainly grants to provinces to assist provincial health services, for capital outlays on hospitals.
*Welfare includes payments under the Canada Assistance Plan and for unemployment assistance and relief projects.

Source 9

Workers’ Compensation 1916-1922

Year

Cash Payments (thousands of dollars)

1916

2,005

1917

4,307

1918

5,870

1919

6,117

1920

10,711

1921

9,420

1922

8,675

*cash payments for medical, disability, and pension to beneficiaries (some strong correlations exist)
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Briefing sheet: Representations of Data on the Impact of the Pandemic 1918 (Cont’d)

Source 10

Business Failures 1917-1926

Year

Total Annual Number of
Business Failures

1917

1,088

1918

814

1919

625

1920

985

1921

2,358

1922

3,185

1923

2,915

1924

2,287

1925

2,094

1926

1,993
(no strong correlations exist)

TEXT DESCRIPTIONS
Source 11
Approximately 18 million people died and another 23 million were injured during the four years of
the war. Yet over just two years, between 1918 and 1920, the “Spanish Flu” pandemic swept the
entire planet, infecting about half a billion individuals, 50 to 100 million of whom would not survive.
https://definingmomentscanada.ca/wp-content/uploads/2018/06/Hunt_for_Microbes.pdf

Source 12
The Canadian population in 1918 witnessed about 2 million of its 8 million people infected by the
1918 influenza virus. Of this subset, roughly 30,000-50,000 deaths occurred; many of these
deaths were due to pneumonia, which was the ultimate cause of death for many who contracted
the flu. Ontario alone had over 300,000 cases of influenza, which was not a reportable condition
at the time, experiencing nearly 10,000 deaths.
https://definingmomentscanada.ca/wp-content/uploads/2018/06/Plague_Sweeps_Canada.pdf
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Briefing sheet: Representations of Data on the Impact of the Pandemic 1918 (Cont’d)

Source 13
Of 261,695 Canadian soldiers examined in 1918 for suitability to serve in WWI, 181,225 were
deemed unfit.

Source 14
Great War Veteran’s Association Hospital in Kingston, ON; servicing exclusively influenza patients,
the GWVA Hospital opened on October 19, 1918 and treated 57 people from 22 different families.

Source 15
Some businesses there reported 95 per cent absenteeism.

Source 16
While the death rate among Canada’s non-Native population was 6.21 per 1,000, British
Columbia’s First Nations communities endured a mortality rate of 46 per 1,000, with some
reserves reporting 100 per cent morbidity.
https://definingmomentscanada.ca/wp-content/uploads/2018/06/From_Bad_to_Worse.pdf

Source 17
The military had the advantage of more doctors, orderlies, accommodations and supplies. In
Canada, in 2015, there were 2.6 beds/1,000 people, while in 1918 the CEF had 146.1 beds per
1,000 troops.
https://definingmomentscanada.ca/wp-content/uploads/2018/06/Last_100_Days.pdf

Source 18
According to the city health department, in the north end there were 6.73 deaths from influenza
per 1,000 people, whereas prosperous south Winnipeg had a death rate of 4.02 per 1,000. The
poor were also the most likely to die of the disease, if infected—90.5 of every 1,000 people
infected in the north end died of the disease as compared to 45.6 per 1,000 in south Winnipeg.

Source 19
It is essentially impossible that the number of Spanish flu deaths during the pandemic in Ontario
was less than 10,000 or greater than 60,000. It is more common to report a “most likely” value
and a “95% confidence interval” (CI) within which the most likely value lies. For instance, a
conscientious author might report that in some particular city the number of people who died from
flu in 1918 was “4960 (95% CI)”.
https://definingmomentscanada.ca/wp-content/uploads/2018/06/Pandemic_by_Numbers.pdf
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Briefing sheet: Representations of Data on the Impact of the Pandemic 1918 (Cont’d)

Source 20
…the bubonic plague—also known as “The Black Death”—killed about 50 million people in 14th
century Europe and continued to circulate for centuries.
https://definingmomentscanada.ca/wp-content/uploads/2018/06/Spanish_Flu_101.pdf

ADDITIONAL DATA SOURCES
Source 21
Male and Female Teachers Employed 1910-1920
School Attendance by Gender: 1910-1920
https://journals.lib.unb.ca/index.php/JNBS/article/view/20085/23119

Source 22
Hospital Admissions for Top 5 Diseases: 5th and 22nd Battalion
https://anzac-22nd-battalion.com/sickness-disease-the-impact-of-non-combat-casualties-onfighting-strength-in-the-aif

Source 23
Federal Percentage Share of Total Government Expenditure in Canada 1870-2017
https://www.macleans.ca/economy/economicanalysis/the-most-important-economic-charts-towatch-in-2018/#business

Source 24
Canadian Labour Disputes, Wage Growth and Inflation 1903-2016
https://www.macleans.ca/economy/economicanalysis/the-most-important-economic-charts-towatch-in-2018/#business

Source 25
A number of excellent graphs and data tables on quantities of social programs
https://www.cambridge.org/core/journals/journal-of-policy-history/article/toward-delegationsocial-policy-centralization-in-toronto-18701929/E62BBF63BC3B368430B7103881A2872D

Source 26
Share of primary products on exports, baseline series, 1820-1938
https://thenextrecession.wordpress.com/2018/07/
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Armies on both sides of the war were
temporarily debilitated.

Group 2

Children were left parentless and
many families found themselves
without their chief wage earner.

Group 1

Conclusion statement

Calculations based
on the data

Interpretation of data
based on
mathematical evidence

yy fits (is consistent) with mathematical evidence (mathematical interpretation of the data).

very

very

not very

not very

Assessment based on
criteria for soundness

yy fits (is consistent) with what is known or understood to be mathematically true (calculations based on accepted
algorithms, formulae, definitions of concepts); and

Criteria for a sound conclusion:

Activity sheet: Mathematically Assessing the Soundness of Conclusions Related to the
Pandemic 1918
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Municipal governments, in an attempt
to halt the spread of the disease,
closed all except necessary services.

Group 4

Businesses lost profits because of
lack of demand for their products or
because they were unable—as a result
of a reduced work force—to meet the
demand.

Group 3

Conclusion statement

Calculations based
on the data

Interpretation of data
based on
mathematical evidence

very

very

not very

not very

Assessment based on
criteria for soundness

Activity sheet: Mathematically Assessing the Soundness of Conclusions Related to the Pandemic 1918 (Cont’d)

21

Calculations based
on the data

Interpretation of data
based on
mathematical evidence

very

very

not very

not very

Assessment based on
criteria for soundness

The following mathematical evidence provides the most compelling support for this conclusion:

The conclusions often reported regarding the impact of the 1918 Flu Pandemic are (  very;  somewhat;  not very)
mathematically sound.

Final assessment

Armies on both sides of the war were
temporarily debilitated.

Group 6

Children were left parentless and
many families found themselves
without their chief wage earner.

Group 5

Conclusion statement

Activity sheet: Mathematically Assessing the Soundness of Conclusions Related to the Pandemic 1918 (Cont’d)

