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Did Tyndall influence Physics textbooks?

Tyndall Lardner



Two recent 
biographies:

Tyndall 
by

Roland Jackson

Lardner 
By

Anna Martin 







4 decades 
(8 editions)

4 decades 



What can we learn from this archive?

What’s changed?

What’s stayed the same?

Is there evidence of Lardner and Tyndall’s ideas present in more recent 
textbooks?



Characteristics of Physics as a subject

• Theoretical and experimental

• Multimodal – demonstrations, experiments, mathematics, diagrams

• Diagrams - an integral part of subject and not an optional add-on. 
Impossible to communicate Physics concepts without visualising them

• Benefits from the language of mathematics, much like Law and 
Medicine benefit from Latin





Equipment has changed



Equipment has changed

Thomson’s  e/m tube in Stead (1924) 

Thermionic Valves
• Thermionic valves had not been conceived of in Lardner and Tyndall’s time
• Had great significant in heyday of radio and TV
• Superseded by semi-conductor improvements 



Equipment has changed

Use of Mercury

Casserly and Horgan (1984)
Boyle’s law

Christian Brothers (1971)
Constant volume gas thermometer

Casserly and Horgan (1984)
Barometer



Equipment has changed

Henly (2000)
Faraday’s motor

O’Donoghue (1971)
Faraday’s motor

Use of Mercury



Toxic nature of Mercury

• 2001: Full page in safety guidelines issued 
by the Minister for Education on mercury in 
the classroom

• 2002: teacher guidelines stated it was 
appropriate to use mercury thermometers

• By 2011 schools were advised not to use 
mercury in any manner. 

… the mercury 
is rising…



Equipment has changed

Use of Radiation

• 2002: teacher 
guidelines states that 
the careful use of 
ionising radiation is 
essential

• 2013: schools were told 
to surrender all 
radioactive sources and 
a disposal program was 
funded. 



Characteristics of Physics textbooks

Diagrams

Mathematics Derivations

Demonstrations

Representation 
of Women

Experiments



Diagrams

Evocative of their era and are constantly changing

Lardner (1865) 



Diagrams

Often hand-drawn and hugely detailed

Water Pressure (Lardner, 1865)Mirage (Lardner, 1865)



Diagrams

Great power in a well-drawn diagram

Tyndall (1871)



Diagrams

Labelling with letters that enabled the explanation in the text

Tyndall (1871)
Electrostatic repulsion



Diagrams

Power of an uncluttered diagram

Sommerfield (1972)

Van de Graff generator



Diagrams

Tierney (2014)O’Donohue (1971)

Diagrams may include lots of information, or 
be quite simplistic



Diagrams

Tierney (2014)

An accompanying photo can enhance the diagram



Diagrams

Tierney (2014)

Tyndall (1871)

Bungum (2013)

Porter (1984)



Diagrams

Advances in colour printing

O’Brien (1962)

Henly (2000)



Diagrams

Advances in colour printing – production of x-rays

Sommerfield (1972) Henly (2000)



Diagrams

Diagrams have many varied uses

Construction of a Free Body 
Diagram: problem solving

Means of setting up equations

Porter (1984)



Mathematics – language of communication

• A shorthand for making concise and precise statements

• Mathematical operations are invaluable to aid reasoning

• Went in and out of fashion depending on examinations and the 
inclination of the author



Mathematics – language of communication

• Larder and Tyndall made minimal 
reference to mathematics

• Ganot – maths written in words

• Peak in 1960s and 1970s before…

Ganot (1906)



Mathematics – Syllabus

Syllabus (2000)



Mathematics – e.g. the Pendulum 



Mathematics – Worked Examples

Tierney (2014)



• Derivations are producing mathematical evidence that 
a law is true

• Inclusion of derivations varied through the years

• Some authors placed strong emphasis on rigor and 
included many derivations 

• Others stated an equation without derivation (lest the 
emphasis on mathematics deter students)

• O’Donoghue’s (1971): derivation of a lens formula 
showing the extensive use of the geometry of Euclid

Derivations

O’Donoghue (1971)



Calculators since 1986

Formula book 2010

Shifted the emphasis onto applying formula and 
away from deriving and proving maths results

The formula book



Tyndall’s preferred style for 
communicating Physics

Convenient when not enough 
equipment available

Demonstrations

Stead (1924)



Experiment: Focal length of concave mirror

Porter (1984)

Tierney (2014)

O’Donoghue (1971)



1. Recommended demonstrations

2. Mandatory experiments (24)

Practical Work

Syllabus (2000)

Tierney (2014)

Tierney (2014)



• Students have never been assessed 
with equipment in their hands

• Experiments always encouraged, and 
asked about in exam papers

• Moving to situation of textbook being a 
student reference rather than a 
teaching tool

Practical Work

Syllabus (2000)



“It may be hoped that this volume may be the means of 
extending instruction in the first notions of Physics into 
Ladies’ schools. Female teachers in general will find 
even the Hand Book easily intelligible, and by it will be 
enabled to use the present volume for the instruction of 
their pupils.”

Representation of Women

Lardner (1865) 



• Authors of all textbooks studied are male

• A recent study (Karen Pillion) of four Irish textbooks published since 2000 
revealed that females are drastically under-represented, with women only 
accounting from between 13% and 28% of characters shown in image 
throughout. 

• Furthermore, only two female scientists are discussed in comparison with 
references made to 91 male scientists. 

Representation of Women



Representation of Women

Casserly and Horgan (1984)



Trio of textbooks by Casserly and Horgan

• Almost a 
revision guide

• Very economical

1981 1984 1990 2000

• Had clarity and 
style. No colour 
or photos 
despite being 
possible

• Reformatting of 
1984 book with 
updates

• Published for 
new syllabus



Case Studies

Special attention on:

findings would be firmly rooted in how Physics has been represented in textbooks 
rather than general textbook publishing trends

The Electroscope Refraction of Light



The Electroscope

• Electrostatics was a novelty for the Victorians, electricity was still in its infancy. 
Tyndall’s diagrams didn’t feature + and -

• More recent textbooks have the same diagrams but expect students to be able to 
explain why + and – are where they are

Tyndall (1871) O’Donoghue (1971)



The Electroscope

Henly (2000)Stead (1924) Ganot (1906)

Present in all textbooks, represented very 
differently



• A lab instrument for the most part

• Except for brief application in time of Marie 
Curie and the discovery of radiation –
photographic film very expensive

• Modern times – value is in preparing students 
for explaining electricity in terms of moving 
charges

The Electroscope

Porter (1984)



Refraction of Light

Remarkable stability over 160 years in examples and images

Mirage (Lardner, 1865) Apparent Depth 
(Carolan, 2013)

Bent stick
(Tierney, 2014)

O’Brien (1962)



Refraction of Light

• The reason the light changes direction is due 
to the change in speed of the light through 
denser media

• Little emphasis on this in the earliest times, 
reached a peak in the 1960s 70s and 80s and 
less emphasized since

• The underlying elegant truth that light takes 
the FASTEST route through a prism – is lost



Refraction of Light

Lardner (1865)



4 decades 
(8 editions)

4 decades 



Any Questions?

Jennifer.Keenahan@ucd.ie

@jenkeenahan

David.Keenahan@iop.org

mailto:Jennifer.Keenahan@ucd.ie
mailto:David.Keenahan@iop.org


Extra on Diagrams

Advances in colour printing

Porter (1984)



Extra on Diagrams

Advances in colour printing

Ganot (1906)



Wright (1888)

Ganot (1906)



Wright (1888)

Ganot (1906)


