Embedding the roots: The Messel era

Harry Messel was appointed Head of Physics in 1952. In 1959 the Department became the
School of Physics, the first such school in Australia with multiple professors.

Messel revolutionised physics curricula. He was the first to introduce
relativity, quantum physics, and nuclear and particle physics into first
year university and school curricula in Australia, producing a
comprehensive set of “Black Books”. He created a host of new
research groups, attracting young researchers from all over the
world. At last physics students could complete their postgraduate
studies to PhD level in the School.
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The Black Books,
1960, 1961, 1962

Stuart Butler, an acclaimed theoretical physicist, understood that science needed to explain
itself to the public. Together with Robert Raymond, he wrote a daily comic strip called
“Frontiers of Science”. It ran from 1961 until 1979 in more than 600 newspapers around the
world and was translated into a dozen languages. It was a tribute to Butler’s industry,
modesty and his social conscience that he devoted time to tasks that many others regarded

as intellectually mundane.
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Understanding the importance of
science communication, Messel
brought Julius Sumner Miller to the
ISS multiple times. Sumner Miller
was hugely popular and hosted his
own TV show from 1963 to 1986,
with the famous line “Why is it so?”.
Watched by millions of people, these
shows introduced the public to basic
physics. Many of his demonstrations
are available on YouTube.
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Julius Sumner Miller at the ISS

State of the art filming with lecture demonstrations for the
TV lectures, 1970’s

The introduction of the HSC Exam in 1967 was accompanied by an
extra year of schooling, so it was assumed that incoming students
would have more physics knowledge and new courses were
needed. TV lectures had proved useful with the ISS and it was
thought that this ‘modern technology’ could deliver this course
and lighten the long-term lecture load on the School. The School
introduced 50-minute long, content-based TV lectures in 1968 for
most of its 1800 or so First Year Physics students. There were no
staff in the lecture theatre. The TV lectures were not well received.

Stuart Butler, 1967
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lan Sefton, 1965

Brian Mclnnes joined the Staff in 1971 as First Year Director. One of his main tasks was to
improve student learning experiences. Mclnnes introduced a specialised “Life Sciences
Physics” course in 1973 for students who would not proceed beyond first year in physics.

The course focused on applications and conceptual understanding with simple but necessary
mathematical underpinnings. It included shorter TV lectures, in-lecture discussions, and
printed lecture-note booklets that included learning outcomes. Mclnnes gave an outline of
what he wanted to a number of colleagues; photos of some these colleagues appear below.
These colleagues were given a free hand to innovate. The courses ran till 1993, by which date
the use of black-and-white TV had become outmoded and neither the University nor the
School were prepared to further invest in colour TV.
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Brian Mclnnes, 1979

The “Life Science booklets”

“Measurement

Laboratory

Life Sciences Physics was accompanied by the unique self paced

“Measurement Laboratory”. Created by lan Sefton and running from 1975 to 1993,
Measurement Laboratory is credited as being the longest running implementation of
a Mastery Learning Initiative.

Apt use of lecture demonstrations - drawing on the School’s strength in experimentation and its cache of historically significant equipment
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Team teaching: Brian James, Brian McCusker, Robert Hewitt, Fergus Brand, Brian Mclnnes, Michael Large, lan Falconer, Roy Allen, Juris Ulrichs, John Lehane, lan Johnston, Lawrence Peak & Robert Hewitt

The Summer Science School class, SSS, 1963

Messel set up the ground-breaking Physics Foundation in 1954. Four
years later, the Foundation funded the first Summer Science School
(SSS), as part of educational outreach. It began as an opportunity for
science teachers to learn about front-line modern physics. Recognising
public interest, Messel convinced Channel 9 to broadcast the SSS
lectures live on television across Australia. A dramatic public debate on
the origin of the universe, between George Gamov and Tommy Gold,
attracted an audience of 100,000 people.

In 1962, Messel changed the focus of the SSS from teachers to
high school students and from 1967 widened the audience to
include students from many other countries. The renamed
International Science School (ISS) ran every year until 1975 and
since then every two years. Each two-week School has attracted
up to 150 scholars from all states of Australia and up to 11

other countries. Lectures for each SSS and ISS were produced as
a book, and since 2003 they have also been available as video.

Many scholars have gone on to become ambassadors of science,
and many have had exceptional careers.

Cathy Foley fell in love with
physics while watching SSS
and Julius Sumner Miller on
black and white TV in the
1960’s. After an influential
career at CSIRO, she took
on the mantle of Australia’s
Chief Scientist.
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The “Blue Book” Science for High School Students, being read in
hospital by Lusia Liu from Tonga.

In 1962, the structure of high school education in NSW and ACT changed,
extending secondary school by one year. The NSW School Leaving
Certificate was replaced by the Higher School Certificate, and a whole
new science curriculum was needed. Messel assembled experts tasked
with writing a textbook, embodying cutting-edge science into the
curriculum. The resulting “Science for High Schools”, first published in
1964, known as the “Blue Book”, was the first of its kind in the world,
pioneering the teaching of all sciences in an integrated manner. The Blue
Book was used for decades, and in many countries.

Anne Green, impressed by
the SSS on TV while in school
in Melbourne, later became
the first female Head of
School. She built a prolific
career in astronomy and in
the service of science, with a
medal named after her.

The Blue Book was adapted
into 13 booklets for use in UK
high schools and other parts of
the Commonwealth.

In the late 1980s lan Johnston, working with Ross McPhedran and physics education researchers
in USA, laid the foundation for teaching coding and computational thinking which become

permanent in second and third year units at Sydney. Johnston pursued international partnerships
leading to trials and introduction of innovative teaching practices as well as physics education
research outputs.

Rosemary Millar, employed on a yearly basis from 1989,

became the second woman to be granted tenure in 1993.

Millar co-authored several papers on student learning of physics,
including a classic on deep/surface learning which continues to
influence school curriculum and policies. In 1995, she took on the
mantle of Head of First Year Physics, retiring in 2003.

In 1984, the Physics Foundation established the Biennial Science

Teachers Workshop (STW) for teachers of senior high school
physics. Brian Mclnnes and Max Brennan worked with a select 8" Bicnnial
set of physics teachers to set-up the series. STW ran continuously
till 2012, after which the Faculty of Science took charge,
expanding it to the USYD Science Teachers Conference.

Following in the footsteps of Threlfall, Booth, Messel and Butler,
Mclnnes worked with teachers, directly and through their Association, ~
to improve their appreciation of physics. He chaired HSC Science L

Science Teachers’ Workshop

Electromagnetic Radiation:

Implications and Perspectives

syllabus and examination committees for many years.

SUIT OF EXCELLENCE

Harry Messel retired in 1987, leaving the School in a strong position as a result of the many
changes and advances he had initiated and inspired. Messel was both visionary and
practical: he was aware of inherent problems but enthused to strive unrelentingly for the

pursuit of excellence.

“A life lived in pursuit of excellence is a life well lived”



