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Plan

Intro to History of Maths in teaching
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▶ Content and context

▶ My approach: plan for worksheet and slides

▶ Resources and delivery
⋆ Slides
⋆ Worksheet questions, with student work

Evaluation of lesson
▶ Students’ feedback
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Introduction: History of Maths in Teaching

History of Maths in distinct traditions: Mathematics, Education, Philosophy,
and History.

History of Maths is the study of “the development of mathematical ideas: (...) the

interplay between them, and the ways in which they were understood and applied

by the people who explored them.” (Bl̊asjö, 2014)

Teaching approaches: (Jankvist, 2009)

History as a cognitive and affective tool

History as a goal

Recapitulation argument: a learner repeats the development of Maths
“Children should repeat the learning process of mankind, (sic) not as it factually took place but rather as it would have done if

people in the past had known a bit more of what we know now” (Freudenthal, 2002)

early 1900s: Poincaré, Klein, and Severi

experimental support, Bagni (2000,2005)

Mathematical Transgressions: cognitive boundaries and transgressive actions
(Semadeni, 2015; Watford & Clark, 2024)

Criticisms: abundant, including the lack of empirical evidence and teachers’ preparation
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early 1900s: Poincaré, Klein, and Severi

experimental support, Bagni (2000,2005)

Mathematical Transgressions: cognitive boundaries and transgressive actions
(Semadeni, 2015; Watford & Clark, 2024)

Criticisms: abundant, including the lack of empirical evidence and teachers’ preparation

Teaching the Basel Problem BSRLM



Introduction: History of Maths in Teaching
History of Maths in distinct traditions: Mathematics, Education, Philosophy,
and History.

History of Maths is the study of “the development of mathematical ideas: (...) the

interplay between them, and the ways in which they were understood and applied

by the people who explored them.” (Bl̊asjö, 2014)
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early 1900s: Poincaré, Klein, and Severi

experimental support, Bagni (2000,2005)

Mathematical Transgressions: cognitive boundaries and transgressive actions
(Semadeni, 2015; Watford & Clark, 2024)

Criticisms: abundant, including the lack of empirical evidence and teachers’ preparation

Teaching the Basel Problem BSRLM



Content, Context, and Approach

Lesson topic: the Basel Problem, i.e. computing
∞∑
n=1

1

n2

Context:

Year 12 Further Maths class

King’s Maths School, a selective state-funded Sixth-form

Students familiar with:
▶ Finite and infinite geometric series
▶ Worksheet-based teaching
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My teaching approach

Lesson preparation:

Review of historical literature: focus on accessible maths

Selection of questions, chronologically ordered

Slides for historical context, without answer to the title problem

Asking fellow trainees to work through draft: Linjia Chen’s feedback
particularly helpful

Lesson delivery:

10 minutes lecturing with slides

50 minutes for independent/pair work on worksheet: pacing given by
frequent modelling
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The Basel Problem:

The quest to compute
∞∑
n=1

1

n2

Mr Leonessi

Inspired by a conversation with Jason Yip
at the Annual Meeting of the British Society for the History of Mathematics

King’s College London Maths School, March 2026

The Basel Problem KCLMS

https://www.linkedin.com/in/jason-yip-maths/


The Basel Problem: a timeline

∼1360: Nicole Oresme (1325–1382), in Paris, proves that
∑

n≥1
1
n = ∞.

1650: Pietro Mengoli (1626–1686), in Bologna, poses the Basel Problem:
what is the value of

∑
n≥1

1
n2 ?

1689: Johann Bernoulli (1667–1748), in Basel, shows that
∑

n≥1
1

n2+n
= 1.

He also shows that
∑

n≥1
1
n2 ≤ 2 and observes that the Basel Problem is

“more difficult than one would expect.”

1728: Christian Goldbach (1690–1764), in St Petersburg, probably proves
that

∑
n≥1

1
n2 ≤ 5/3.

In the meanwhile, the Basel Problem is discussed by:

John Wallis (1616–1703)
Gottfried Wilhelm Leibniz (1646–1716)
Jacob Bernoulli (1654–1705)
James Stirling (1692–1770)
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The Basel Problem: a timeline (continued)

1650: P. Mengoli poses the Basel Problem: what is the value of
∑

n≥1
1
n2 ?

Leonhard Euler (1707–1783), in St Petersburg

1731: computes
∑

n≥1
1
n2 to 3 decimal digits.

1733: computes
∑

n≥1
1
n2 to 20 decimal digits.

1734: computes
∑

n≥1
1
n2 to “infinitely many” decimal digits. First proof

of the Basel Problem.

1748: Second proof, with more details.

1997 McKinzie & Tuckey complete Euler’s proof, without modern tools, in
Hidden Lemmas in Euler’s Summation of the Reciprocals of the Squares.
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1733: computes
∑

n≥1
1
n2 to 20 decimal digits.

1734: computes
∑

n≥1
1
n2 to “infinitely many” decimal digits. First proof

of the Basel Problem.

1748: Second proof, with more details.

1997 McKinzie & Tuckey complete Euler’s proof, without modern tools, in
Hidden Lemmas in Euler’s Summation of the Reciprocals of the Squares.
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Basel Problem: the modern quest for the “simplest proof”

Mr Judge’s favourite proof of the Basel Problem is geometric, by Johan
Wästlund in 2010. 3Blue1Brown made a video: link in the worksheet.
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Observations 0.5 & 1
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Question 1.5
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Fact 2 & Question 2.5
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Observation 3 & Question 4
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Question 4
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Question 5
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Anonymous students’ feedback
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Teaching the Basel Problem BSRLM



Possible extensions

Generalisation to Riemann’s zeta function ζ(s) =

∞∑
n=1

1

ns
.

Linking on to the Riemann Hypothesis, which gained importance as one of
Hilbert’s 23 Problems, and still remains an unsolved Millennium Problem.

A consequence of the Riemann Hypothesis: the Prime Number Theorem,
describing the frequency of primes in the number line.

... and continuing this project with more historically-informed resources!
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Thank you!

Davide Leonessi
PGCE in Maths at King’s College London
(Teacher of Maths at 1729 Maths School)

davide.leonessi@kcl.ac.uk

Resources available at:
leonessi.org
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davide.leonessi@kcl.ac.uk
http://leonessi.org


Worksheet Sources

3Blue1Brown. (2018, March 2). Why is pi here? And why is it squared? A
geometric answer to the Basel problem. YouTube.
https://www.youtube.com/watch?v=d-o3eB9sfls

Ayoub, R. (1974). Euler and the Zeta Function. The American Mathematical
Monthly, 81(10), 1067–1086.
https://doi.org/10.1080/00029890.1974.11993738

Campbell, J., & Levrie, P. (2026). The Modern History of the Basel Problem.
Euleriana, 6(1), 70–96. https://doi.org/10.56031/2693-9908.1106

Dunham, W. (1987). The Bernoullis and the Harmonic Series. The College
Mathematics Journal, 18(1), 18–23.
https://doi.org/10.1080/07468342.1987.11973001

McKinzie, M., & Tuckey, C. (1997). Hidden lemmas in Euler’s summation of the
reciprocals of the squares. Archive for History of Exact Sciences, 51(1), 29–57.
https://doi.org/10.1007/BF00376450

Wästlund, J. (2010). Summing inverse squares by euclidean geometry.
https://www.math.chalmers.se/~wastlund/Cosmic.pdf
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