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THE FIRST PAGE 

For several years David Hawkins has been thinking and 
writing about ways of making scientific knowledge more acces­
sible to nonscientists. (See "Finding the Maximum Surface Area 
in Education." OUTLOOK No. 17, Autumn, 1975: "The Third Cul­
ture," OUTLOOK No. 22, Winter, 1976; and "Getting Into Subject 
Matter: A Missing Ingredient in Education," OUTLOOK No. 24, 
Summer, 1977.) In "Critical Barriers to Science Learning" 
which we print in this issue he illustrates and discusses some 
"critical barrier phenomena," supposedly elementary topics, 
such as the optics of mirrors and heat and cold, which most 
of us stumble over if we try to extend our everyday, common-
sense understanding to include a more technical analysis which 
can broaden and enrich our experience. In her "Personal Post­
script" to this article Maja Apelman looks at a couple of bar­
riers from the student's point of view, complementing Hawkins' 
discussion of the teacher's task. While the immediate concern 
of the article and the postscript is science education, crit­
ical barriers can undoubtedly be found in other areas of teach­
ing and learning as well. One reader of an early version of 
Hawkins' article suggested that a feeling for the true meaning 
of historical time may be such a barrier in the study of his­
tory. Another reader has found — and may write about in a 
future issue of OUTLOOK — some critical barriers in music 
learning and teaching. We invite readers to reflect on their 
own experience and share with us and other OUTLOOK readers 
their thoughts about critical barriers they may have encoun­
tered as teachers or learners. Collecting examples from many 
subject areas may help sharpen our understanding of such bar­
riers and of ways to help learners past them. 

Another kind of barrier affects all of us who try to under­
stand the ways in which young children begin to make sense of 
the world. It is hard or impossible for most of us to recall 
our own early explorations and formulations, and therefore evi­
dence gathered from children we know and observe is always at 
a premium. The publishers of the book Mister God} This is 
Anna do little to convince us that what they call non-fiction 
is indeed a true story; the author is given a pseudonym and 
we are told almost nothing about him. Anna herself, however, 
seems totally believable, a child with a marked bent for what 
might be called philosophical speculation. In the chapter 
from this extraordinary book which we reprint in this issue 
of OUTLOOK Anna discovers some number patterns, rejects a tra­
ditional kind of addition problem, demonstrates the essence of 
counting, uses shadows as a ladder to higher dimensions, and 
explores — more or less — the speed of light. Quite a child! 



Elsewhere we continue the series of "Notes From Sherard" 
with an account of some imaginative work with shapes by eight-
year-olds, Eugene Albright shares another "Utah Junction Log," 
and we present a small portfolio of prints made over the past 
few years by teachers at Mountain View Center workshops. 

Barry Kluger, who has been on the staff of the Mountain 
View Center since 1970, is leaving, having completed his Ph.D 
in physics. He and his wife Kim will spend the next year 
supervising fifty University of Colorado students at Lancaster 
University, England. Barry's contributions to the Center have 
been wide-ranging and important. He has offered courses on 
topics such as building and flying kites, batteries and bulbs, 
water and water devices, balance and pendulums, the fun and 
physics of block building and many more. Equally important 
has been his eagerness and ability to share his knowledge with 
other staff members and to help them find and explore scien­
tific aspects of many supposedly non-scientific topics. He 
will be missed by the Center's staff and by many teachers. 
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Fynn ("Anna") is a pseudonym and no biographical information 
about him is available. In his introduction to the English 
edition of_Mister_ God3 This Is Anna, Vernon Sproxton writes: 
"Most of /Fyixn's/ formative thinking took place far from the 
quads and colleges and punted rivers, amongst the_small streets, 
warehouses, and canals of the East End _/of London/. But with 
his modest job and his Woolworth's do-it-yourself laboratory 
he produced thought to which few PhDs have approximated....Fynn 
...has an address and a telephone number. He is pretending to 
be nobody other than himself." 



CRITICAL BARRIERS TO SCIENCE LEARNING* 

David Hawkins 

Introduction 

To investigate the ideas people have about mirror vision 
I have sometimes asked subjects to imagine that one wall of the 
room we are sitting in is a large mirror and then to draw, on 
a map of the room, the direction in which they would look to 
see a given object "in the mirror." If the object requires an 
oblique viewing angle I have found that subjects draw a wide 
range of directions which cluster bimodally near two extreme 
positions. There is a small peak clustered near the direction 
which geometrical optics requires (A in the accompanying draw­
ing) and a larger peak near the place defined by a line drawn 

perpendicularly from the object to the mirror (S in the draw­
ing). For this larger group of subjects the mirror image of 
the object is apparently thought of as analogous to the picture 
of the object pasted onto the surface of the mirror "where it 
would see itself," or else the depth-dimension in The Looking 
Glass Room is radically foreshortened in subjects' conception 
of it. I have found approximately the same statistics with 
upper elementary school children, elementary school teachers, 
and two graduate classes in the philosophy of science. About 
fifteen percent cluster at the small, correct peak, fifty per­
cent at the other extreme, and the rest scatter in between. In 
the two graduate classes the fifteen percent were mostly stu-

*This article is an edited version of a paper written for the 
Directorate for Science Education, Division of Science Educa­
tion Development and Research, National Science Foundation. It 
was commissioned during the course of a study attempting to de­
fine needed research into the area of scientific literacy. 


