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heart. Students’ structures were, first and foremost, pedagogical, in this case used for 
elementary physics demonstrations and experiments.

Nicholson’s article ‘Simulating the Invention, Construction, and Testing of a Building’, 
published in Studio International in June 1968, included further photographs, taken 
by Design 12 students for assessment. These show children playing with student pro-
jects on the Berkeley campus, at the Child Study Center, Berkeley [2], and at Croker 
Highlands School in Oakland.27 One photograph shows Project 23, a swing made 
of pulley blocks, which children could recompose without the aid of ratchets. The 
accompanying caption describes this as ‘a game that does work—participants have 
fun increasing mechanical advantage’. Project 2 allowed players to assemble simple 
platforms and towers from wooden blocks fitted on to acrylic rods. Project 6, titled 
Traject-a-Disc [3], was more elaborate:

An orbit machine that has two controls, an electric shooter attached to a buzzer, 
that send a ball forward at constant velocity, and a pointer that is geared to the 
shooter, that alters the angle of fire.

The aim of the game was to shoot a ball across a static platform and into a hole in a 
rotating disc. The disc could rotate at three speeds and the ball was chalked so that its 
trajectory could be recorded. Players were given ‘predictor sheets’ on which to sketch

1.	 The speed of the rotating disc.
2.	 The position of the hole when you shoot.
3.	 The position of the shooter when you shoot.
4.	 The path you think the ball will travel.
5.	 The position of the hole when the ball goes in.28

Afterwards, players drew in the actual trajectory of the ball and compared it to that 
predicted.

In one of the few contemporary accounts of the course, published in the same issue of 
Studio International, Jasia Reichardt, Assistant Director of the ICA, London, paraphrased 
some of the students’ evaluations of their projects. The more successful aroused ‘intel-
lectual curiosity, discovery and rediscovery of unknown, unpredictable and unexpected 
relationships’ and encouraged ‘insight which can be extended to real life’.

These projects provided a lesson for art, Reichardt believed. To counter the uselessness 
and mystification of art, which directed ‘Many creative endeavours today … solely 
towards a tiny section of society [namely] friends and collaborators’, she suggested that 
art should be tested on the public ‘in a scientific manner’:

Art is an act of transformation which may sometimes appear miraculous, but 
which does not depend on miracles. When firmly based, it is likely to produce 
good test results.29

For Nicholson, Design 12 abandoned art altogether and engaged two aspects of 
design: ‘first, design methodology, and systematic design: and second, education—
specifically the area of self-instruction’.30 The second of these, self-instruction, was 
central to the learning promoted through the US Elementary Science curriculum, which 
sought to ‘promote [children’s] scientific literacy and general intellectual curiosity’, 
and through a Science Curriculum Improvement Study of 1964, headed by Berkeley 
Professor of Physics Robert Karplus.31 The Design 12 handbook included an article 
from 1966 written by four Berkeley physicists to detail the benefits of ‘self-instruction 
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demonstration exhibits’ in the Lawrence Hall of Science, the public science museum on 
the Berkeley campus.32 These devices allowed students to perform experiments of their 
own in controlled environments outside the classroom, rather than rely upon lecture 
demonstrations.

Such was the influence upon Nicholson of these self-instructional exhibits that in 1968 
he declared ‘nearly all the main developments in art education have been made by 
scientists’.33

The whole future of research into new orders and new structures is unavoidably 
bound up with the environmental sciences, including biology, architecture and 

Fig 2. Page 292, Simon 
Nicholson, ‘Simulating the 
Invention, Construction, 
and Testing of a Building’, 
Studio International, 
vol. 175, No. 901 (June 
1968). With permission 
from Studio International. 
www.studiointernational.
com.
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urban design, and because the functional require-
ments of organisms are determined by available 
elements and molecules, and the requirements of 
buildings and cities by materials, fixtures and tech-
nology, it is absolutely essential that we understand 
these factors before we construct. The knowledge 
of how the building-blocks of both organic and 
inorganic structures fit together must precede the 
invention of form.34

The ‘sculpture’ by Page, Ogilvie, and Shaw at 
Berkeley, which compares with a diagram of the 
valves of the heart, and then encourages discovery 

play by schoolchildren, exemplifies such a structure. When 
transported beyond the classroom into playgrounds and 
other play environments, as with Projects 2, 6 and 23, 
play with such structures provided ‘knowledge of how 
the building-blocks of both organic and inorganic struc-
tures fit together’, Nicholson proposed. In the list of cap-
tions for the typescript of his 1968 essay ‘The Invention 
of Form’, Nicholson described two exhibits from the 
Lawrence Hall of Science:

Ball bearings drop through a lattice structure and enable 
participants to arrive at the laws of probability: right hand control moves the cup 
to catch the ball.

[…] the participant shoots steel balls (atomic particles) at a pattern of small cones 
on a rotating disc, representing atomic nuclei in a solid target: a cone is analogous 
to the electric potential around […] atomic nuclei.35

Traject-a-Disc closely resembles the second of these exhibits. It stops short of illustrating 
atomic structure, but offers more haptic instruction in alignment, orientation, timing 
and prediction. Reflecting on Design 12 during a study programme organized by the 
Park and Recreation Administrators Institute at UC Davis in November 1969, he clari-
fied the educational value of self-instructional structures. These structures, which were 
often ‘miniature environments’ within the larger environment of a playground, allowed 
for invention and encouraged players to predict and anticipate when faced with unex-
pected behaviour.36

The first aspect of the course identified by Nicholson, design methodology and system-
atic design, derived from his encounter with members of the Design Methods move-
ment. He met British designer Leonard Bruce Archer during the latter’s two-week stay 
at Berkeley in late 1965. Archer, the author of Systematic Method for Designers, pub-
lished in 1964, was visiting lecturer at HfG in 1961, and from 1962, Director of the 
Research Unit of the School of Industrial Design (Engineering) at the Royal College 
of Art. At Berkeley, the two discussed design methodologies regarding Archer’s rede-
sign of hospital beds for the Ministry of Health in England. Nicholson writes, ‘I was 
interested since the process seems to be basically similar in both pure and applied 
problems’.37

Alexander had the greatest influence upon Nicholson. In 1965, Alexander pub-
lished ‘A City Is Not a Tree’ as a two-part essay in the journal Architecture Forum, 

Fig 3. Child Study Center, Berkeley, undated. Photograph: 
Simon Nicholson. With permission from Tuula Nicholson.
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