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In an attempt to clarify the phrase, "Retreat from ulture," I would 
like to offer the concept of "culture" published exactly a century ago 
by Matthew Arnold, the Engli h poet and critic. He spoke of culture 
in term of "the pur uit of perfection," by which he meant "the har­
monious expansion of all the powers which make the b auty and worth 
of hwnan nature." The cultur d man has "a liberal and intelligent 
eagernes about th things of the mind." He wants to a ee thing as 
they are.n 

Arnold was arguing for a broad liberal education which would develop 
the total potential of our hwnanity, not one side of it, and no doubt 
h would have agr ed with the following characteristics of the "cul­
tur d" man: Fir t, the ability to think critically in spite of emotional 
interference ; second, the ability to react with an appropriate degree of 
enthu iasm or pas ion to an aesthetic experience; third, a cosmopolitan 
rang of knowledge and interests, encompas ing all the major domains 
of human knowledge; and finally, charity - an old-fashioned word 
which is simply intended to sugg st that th cultured man behaves well 
towards his fellow man. 

I want to make a couple of poin about our pre ent program of public 
secondary education in the light of this concept of culture. But in 
order to narrow th field somewhat, I mu t focu on only one of the 
characteristics of th cultured man. The que tion is this: "To what 
extent doe public education produce the cultur d man, po se ed of a 
co mopolitan range of knowledge and interests?" 

The bia of my thinking is apparent from the use of the word "retreat' 
in the title. And indeed, many of th things that we teach in our 
chools add little or nothing to the broadening and hwnanizing of the 

rational and emotional live of the students. Before xamining math­
ematic and the cience in thi connection, perhap it would be more 
diplomatic to u e my own field of English as an example of the retr at 
from culture. 

For many year Engli h teachers, textbook writers, and curriculum 
planners have as umed that there i uch a thing as an ab olute stan-
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dard of "correct" or "prop r" Engli h to which everyone with a claim 
to ducation hould conform. Thi absoluti t, a priori philo ophy of 
language proscribes all lo utions outside the pale as "bad" Engli h, or 
"vulgar" Engli h - or imply, ' bad grammar." The standards of thi 
pre riptive chool ar th tandard of Formal Writt n English, and 
relatively little attention has been paid to th po ibility that there 
might be other varieti of Engli h ju t a "prop r" on occasions that 
ar not formal and not wrilt n. Little tudy has b n made of the 
mor informal mod of p h and writing that mo t of us u e most 
of th time. A a r ult, th dynamic range and flexibility of th lowly 
evolving Engli h language from th lip and pens of contemporary men 
hav been generally negl cted. Students r mained bogged down in 
quibbles over th 'proper' u e of hall and will th di tinction between 
different from and different than, and wheth r a word like everybody 
hould be referr d to by a singular or plural pronoun. P erhap ome 

of th m learned om thing about the formalitie of writing term e ay 
in university Engli h cour - if indeed th y ever got that far - but 
otherwi , the unreali tic and often downr ight rron ous teaching about 
Engli h ha erv d to do little more than aJi nate people from their 
languag . That i a r tr at from culture. 

W have assumed that th tudy of grammar i a andard phase of 
v ryon 's education. Again, it was ace pted on a priori grounds that 

on could not learn to p ak or write "properly" unl he was drilled 
over the year in the definition and identifi cation of th various parts 
of sp h and on tructions of the Engli h language. That virtually 
all available r ear h vidence contradi ted thi view wa ignored. 
Generations of stud n , no matter what their native aptitude or inter-

ts, have be n mad to jump through th grammatical hoops by defining 
and picking out participle , g runds, adverbial infinitive phras , and 
compound-complex nt nc . Like Evere t, the e thing were ma t red 
becau e they w r th r . That i a retr at from culture. 

Engli h education has slowly been attempting to rid itself of ome 
of the more blatant of th archaic practice , but th re i a great deal 
yet to do. In th m antim , much vaJuabl t ime i wasted when it 
might b better mploy d in teaching oung peopl some of the mor 
xciting principl and u of th Engli h languag . 

In the field of li rature ther have al o b n many as umption about 
what material i vital in a high chool Engli h curriculum. For in tance, 
to hall nge the right of hake peare to b ther i tantamount to 
in ulting God, Mom, and the flag. o doubt many literate adults ar 
r ight in feeling that the tudy of hake p ar , Milton, Keats, Dick ns 
and Hardy i for them a lib ralizing and humanizing activity. But it 
may not b o for e erybody. To focu , a th chools have done, almo t 
n ·ir ly on th cl of non-tw ntieth-c ntury literatur , eem to m 

wrong, and becaus uch mphasi alienate many students from th 
, orld of the imagination it i for them a r tr at from culture. 
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But now I must nter - with a good deal of trepidation - on alien 
ground in an ffort to di cover what th high school curriculum in 
math matic and the cienc conb·ibute to the dev lopment of the 
lib rally educated man with, a Arnold phra ed it, an "open oul and 
imagination ." 

In an attempt to b empirical, I have looked at mo t of the major 
curr iculum guide from aero the country, and have browsed in v­
eral of the principal textbooks. I have also obtained all of the gov rn­
m nt xamination in enior high chool mathematic and cienc giv n 
in anada in 1 67. Thi ampling of th academic smorga bard outside 
English education left me ometime di appointed, and frequently 
puzz1 d. ince I can claim no e>..l)erti e, my view i that of a layman, 
and hould be taken for what it i worth. Perhap the weakne is in 
me, not in ci nc and mathematic du ation. However, peciali ts in 
tho e field might b gently amu ed by the reaction of a babe talking 
about culture in th acad mic woods. 

Th Alberta Program of tudle ay that the objective of its enior 
high hool mathematics program i 'To develop an understanding of 
math matics as a creation of man and to develop an appreciation of 
th contribution of this di ciplin to the progres of civilization." Thi 
ounded promi ing. But in the Grade X textbook, MacL an's Secondary 
clwol Mathematic Grade Ten the only reference to "civilization" I 

could find wa th following comment: "The ideas of geometry hav 
many practical applications. Th engin r, the architect, th arti t all 
mak u e of geometric idea and the prop rties of g ometric figure in 
modern de ign ." It struck m that a few pag s de oted to these "prac­
tical application " might have b en enlight ning. ur ly it would have 
be n mar enlightening for th tudents than what they actually did 
tudy: "Logical cons quents d duced from g ometric d finltions, p tu­

lat , and numb r axion " - but I'm willing to adm it that perhaps I 
ju t don't under tand. 

However, I was omewhat taken aback el ewher in the ame text 
to di over the r birth of faculty p ychology. Th author claim that 
geom try will h Jp u in our " veryday, critical thinking," and "will 
help u improv our thinking habits gen rally." I don't believe that, 
and I doubt if th re i a hred of evid nee to support such a claim. 
I'm di appointed that a promin nt writer of textbooks has to fall back 
on that sort of just ification for the tudy of his ubj t. 

May I remind you again of my basic point: A econdary education 
in all ubjects hould not b aimed at th sp ciali , hould not be a 
"preparation" for the pursuit of a specific di cipline at the univer ity. 
All pha e of s ondary ducation hould b planned o that they will 
app al intelle tually and a th tically to as wide a cro s- ection of 
tud n as po ible, no matt r what their capacitie and inter 

no matter what th ir plans for the futur . A truly liberal 
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education should be intellectually appealing to large numbers, and should 
be po e ed. of what we might call "cultural grace," which is the oppo~ 
site of a narrow, technical pedagogy. 

Ontario ay thi of its 6-year program in mathematics: "This course 
is intended to uit the requirements of those pupils who have no need 
to prepare themselves for th mathematics of Grade 13 .... It therefore 
attempts to provide a 'math matics-for-life with a general, rather than 
a special, mathematical approach." Some of the topics studied in this 
'mathematics-for-lif ' approach include "Graphing of Solution Sets in 
One Variable," "Trigonometric Function of Angles," "Algebraic Solu­
tions of imultaneous Linear Equations," and "The Use of Logarithms 
of the Tr igonometric Function ." This is no doubt mathematics, but 
if it is al o "for life," and r pr sents an attempt to give students a 
broad and humane lib ral education, I'm afraid I mi the point some­
wher along the way. 

Th Manitoba program of studies ay that "A cour e in Phy ics 
should . . . provid an under tanding of scientific principle and their 
applications to human needs, comforts and welfare." The course in 
chemi try should "develop an understanding of the importance of 
chemistry in modern ociety." Again, this sounds as if the emphasis 
is on broad pr inciple rather than on technicalitie . But what happens 
in fact ? One of the major texts, ienko and Plane's Chemistry, flatly 
admits in its pr face that "Throughout the book the approach is quan­
titative." And what topics develop this "understanding of the import­
ance of chemi h·y in modern society?" Things like the "Quantitative 
Aspects of Hydrolosis," "The Isotopes of Hydrogen," and som thing 
else call d " imultaneou Equilibr ia." o doubt these things have 
omething to do with the progress of ociety, but neither this text nor 

mo t of th other I looked at let the reader in on what it is. 

Manitoba also offer what is called a General Cour e. The stated 
objectiv of the general cienc cour e is "the development of scientific 
literacy." That i admittedly a nice turn of phrase, which Matthew 

rnold no doubt would hav approved of. One of the textbooks which 
anchors the Biology sequence is Moon-Otto-Towle' Modern Biology. 
Thi book i used in everal province , including Alberta and ova 

cotia. Like virtually all high chool te in biology, it is loaded with 
a freight of technical vocabulary that would cow the spirit and boggle 
the mind of all but the mo t intrepid students. But aside from being 
an xample of the biologi t's almo t p rverse tendency to deaden hi 
subject at thi elementary level with five-dollar Latinate words, Moon­
Otto-Towle reveals other curio ities which s em contrary to the liberal 
and humane scientific spirit. 

For example, pollution is on of the major problems facing this and 
futur generation . And what has a modern biology textbook de igned 
for senior high chool got to ay about pollut ion? Thi : 
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Our destruction o.f aquatic environments has been equally disastrous. Pollu­
tion means that water is poisoned and unfit .for most living things. It has 
created a serious problem in our streams and rivers. As game fish die out, 
the waters are lcit to such scavenger fish as carp. Many polluted streams 
no longer support even these species. Infested with mosquitoes and bacteria, 
they become foul- melling open sewers - a h alth menace and a great dis­
credit to the intelligence o.f man. 

And that's it. That ad little paragraph takes care of pollution. This 
sort of uperficial nod at the problem is typical of the several biology 
books I e. a.mined. If that is the kind of biology education available 
to young people, it i not surprising that it is chronically difficult to 
arous the public to concern over the continuing de truction of our 
air, land and water. 

Her is what this textbook tells tudents about alcohol, narcotics, and 
tobacco: "Certainly, tobacco is a blind alley leading nowhere. Alcohol­
ism is a dangerous detour which leads only to mi ery and failure." 
Those sentences summarize nine pages of almo t totally destructive 
commentary on the subject of smoking and drinking. Can we justify 
this ort of thing in terms of a liberal education which should help u , 
as Arnold said, to see things as they are. 

And how scientific is it at the senior high chool level when the word 
"evolution" doesn't appear in the index of the biology text, or when a 
serie of anatomical transparencies of the human body is accompanied 
by this comment: "The structures shown are detailed and accurate. 
This pr sentation of the human body will serve as an adequate basis 
for anatomical study in any degree of thoroughness and complexity you 
may de ire" - and in the transparencies the reproductive organs are 
omitted. All this i a retreat from culture. 

Ontario says that there are two main objectives in t aching biology 
in Grade 13: First, to provide some general knowledge for those who 
will not study this subject further, and econd, to provide a good founda­
tion for tho e who will proceed to advanced work. It is surprising that 
the impo sibility of doing both at the same time did not occur to the 
cience teachers who wrote the curriculum guide. 

The British Columbia curriculum guide doesn't mince words, but 
freely admits that i main stream high school education is intended 
"to provide the ba ic preparation nece ary for continuing education in 
such in titutions a univer ities or institute of technology." This 
honesty is admirable, but the sad thing is that, like everywhere else in 
the country, the student who wants a general academic ducation with­
out worrying about university simply has no place to go. He either 
suffers through the technicalities of a univer ity-oriented program, or 
gets shuffled off into something called the "commercial" program, or 
the "general" program. It i al o curious to note that British Columbia 
makes a di tinction betwe n the "General Education onstants" (Eng­
lish, Social Studies) and "Programme Constants" (Mathematics, Physics, 
Chemistry, Biology) . Apparently one is to assume that English and 
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ocial tuclie ar li ral tudie , and that the cience are not. That 
i a ad assumption to ha e to make, and furth r xemplifie what I 
mean by a "retr at from culture" in the hool . 

B fo r concluding, I want to offer one pe ific in tance of the differ-
nc between a liberal, human , " ultured" treatment of a subject, and 

a pedantic, illi ral tr atm nt of it. Let us take, from the field of 
atomic phy ic , th dramati and even terrifying di cov ry in 1932 of 
the n utron, the particle la t r u ed to bombard th nucleu of the atom 
and produce atomic fi ion. 

Following is th treatment giv n by the pr tig ou Phy ical 
tudy ornmittee to thi re olutionary di covery in phy ics: 

ience 

In much this way J ames Chadwick discov red th n utron in 1932. In his 
xp riments p rotons at r t w re hit by unkn wn invisibl p•articles which 

came from a region wh r berylliwn was bombard d by th alpha particl 11 
from polonium. Aft r the collisions th tracks of protons could be 's n' 
and their kinetic nergy measur d. After xamin ing a larg number of colli­
si ns, Chadwick concluded that one kind of invisible particle of a mass alm st 
equal to the proton would xplain all th obs rvations. Furthermor , when 
the invisible particl hit atoms, the energy transferred was just what was 
expected. The 'invisibl ' particle that Chadwick thus discovered is called 
the neutron. I is one of th building blocks out of which atoms are mad ; 
but its existence was onl y suspected before Chadwick's work. 

ompare this ort of dull and unin piring pro with the following 
xerpts from Rob rt Jung' book, Brighter Than A Thousand Suns, 

which i the story of the sci nti who made th atomic bomb, written 
for the averag educated man: 

At the beginning of the thirties, during the sam period in which politics 
had so brutally invaded th quiet world of the laboratori , nuclear science 
also knocked at th door of politics. In 1932 James h adwick discov r d 
the neutron, the key to atomic fission. . . . The Hungarian physicist Leo 
zilard was wondering, as a r alistic student of f utur v nts, how politicians, 

industrialists and oldiers would b likely to react if success were really 
achlev d one day in the generation of atomic nergy. . . . Other sci ntists 
were also troubl d by similar speculations. P aul Langevin was sufficien tly 
stirred by thes ideas to say to a studen t of history wh had made his scap 
from Germany: 'you're taking it a ll much too seriously. Hitler? It won't be 
long before he breaks his neck lik all oth r tyrants. I'm much more worri d 
a bout something ls . It is something which, if it gets into the wrong hands, 
can do the world a good deal more damage than that fool who will sooner 
or later go to the dogs. It is som thing which - unlik him - w shall 
never be abl to get rid of: I m an the neutron. . . . v n fateful years 
were now to pass befor physicists recognized the full significance of the 
n utron , seven years in which atoms had a lready been split with neutrons in 
Paris, Cambridge, Rome, Zurich and Berlin without anyone suspecting the 
fact. The sci ntists th ms lves were not awar of it. From 1932 until th 
end of 193 they simply refused to believe what their instruments told them, 
and therefore the statesmen in their turn fortun ately did n ot learn th nature 
of the extraordinarily powerful weapon that lay within their reach. It is 
in r sting to speculate what the cons quenc would have been if the chain 
r action in uran ium had been c rrectly int rpreted, in Rome, in 1934, when 
it probably took plac fo r th first time. Would Mussolini and Hitler then 
have been the fi rst to develop an atom bomb? W ould the atomic-armaments 
race have begun bef re the cond World War? Would that war, we may 
wond r, have eventually be n fought out with atomic weapons on both sides? 
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This speculation on th ocial, political, p ychological and moral 
ramifications of ci ntific re arch i v hat the proponent of a broad 
lib ral education would ub titute to a considerable x:t nt for th pre -
ent technicalities taught in high school. The majority of tudents, who 
will n ver see the in id of a university, would be far more intelligent, 
informed people, whil th bound for colleg work in any field would 
have a firm philo ophic basi in science for more p ialized studies. 

To ummarize and conclude what I have n trying to ay, p rhaps 
I should return to Matth w Arnold. As a man intimately involved with 
public education in hi day, Arnold wrote a good deal about hi view 
in the field. And although w might reject om of hi ubject matter 
and methodology, I think that the best thing that public education could 
do at pre ent would b to r consider Arnold' vi ion of a well-round d, 
g neral ducation d ign d to produce men and women with, as he 
termed it, "open souls and imagination ." 

Today it seems that we ar in retreat from thi traditional cone pt 
of general education. The tr nd i to make academic cour es "hard r" 
and more specializ d, particularly in mathematic and the ciences. On 
the other hand, we ar mor and more plitting up the high school 
population into "stream " according to vocational , commercial, or 
arti tic interest and aptitude. W are drifting from the idea that there 
i a general body of liberal knowledge that all educated men hould have 
in common. 

The trouble i not that we fail to give tud nts enough Engli h, 
enough Social Studies, enough Mathematic or cience, but that too 
often we give them the wrong kind. Public education is far too quantita­
tive. I want to s mor qualitative emphasi in all subjects. The 
focus in secondary chool should be on valu,es which traditionally have 
been left to the Engli h teacher . cience and mathematic , meanwhile, 
o tensibly concerned th m elve with more "practical" matters. I ee 
nothing "practical" in Graham' Law of Diffu ion, or in "Quadratic 
Equations with Lit ral o fficients" - unl you happen to be one 
of th tiny minority h aded for university major in physics or mathe­
matic . And I am not altogether ure thes thing ar "practical" ven 
for them. I put such oncepts in the ame category as anapestic p nta­
m ter or the terms of th onstitutional et of 1791: they imply can­
not be ju tified a liberal, humane education. I am not altogether 
fac tiou when I ugge t that if instead of a high school education, 
tudents were given Tim magazine, the BG Time a radio, and a 

couple of hundred dollar to pend in a good pap rback tore, they 
would probably end up after four years of directed reading and li ten­
ing as more informed, rational, competent p ople. If you wanted an 
"ace lerated" program, you might throw in th Saturday Review, which 
also take a broad, lib ral outlook on the world of human affair . If 
th program of study, th textbooks, and th examinations reflect the 
content and emphasi of mathematics and cience education in Canada, 
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there is little attention being paid to the hi tory and philo ophy of 
the disciplines, to th role of mathematics and i nee in the modern 
world of technology, or to th eriou moral and o ial problem oft n 
inherent in pure and appli d re arch. Th e ar the tudies that pro­
duce "cultured" men - as oppo ed to the t chnicians we turn out at 
pre ent. 

Th trouble th day i that a oon as omeone starts talking 
about "culture" he h rugged off as an unr ali tic r actionary, as an 
ecc ntric who i not in touch with th dynamic modern world. "Prac­
ti al" educator as ume that the proponents of ultur want to get Latin 
and Greek and p ns r' Faerie Queene back into the curriculum. But 
that i not it at all. What has happened i that we have abandoned 
the idea that a hairdre r, auto mechanic or plumber needs to I arn 
much about rational thinking and ensitivity to b auty. There is ome­
thing very wrong in thi , as Matthew Arnold would agr e. I do not 
intend in the lea t to b m lodramatic wh n I r fl et on the futur 
g nerations of emi-ci iliz d graduate of our hools who will urrender 
happily to an electroni cuJtw· without v r having been offered any 
r al chance to enrich th ir live with what Arnold called " weetn 
and light." Arnold was oft n wrong-headed or narrow in his thinking, 
but he had a vi ion of g ntility - in the full t nse of the word -
that must omehow be nouri h d by public education if man's dignity 
i to be pre erv d amid th b wildering ociological and technological 
revolutions of the futur . 

Th following comm nt by the American humani t A hley Montagu 
p rtinent: 

It is n ot that our scho ls have failed, but they hav n ver begun to do what 
they were presumably er ated for - namely, to educate. We instruct. We 
d not educate. Instruction is the training in the three R's, in practical skills 
and techniq u . Th have their place and their importance, but only in th 
s condary service of by far th most important skill: th a bility to relat 
on self warmly, coop ratively, and creatively to oth r human beings. This 
entails not only the cultivation of the human spirit, of humanitas, but also 
the training in th ability to think, to us on 's mind as a finely critical 
instrument It is principally b caus this has not b n done in our schools, 
as well as outsid them , that the New Yahoos ar so many among us. 

The product of public education today, a in th past, is often bored 
and bewilder d by what h i offer d by th ducational establi hment 
in all subjects. Th peopl r ponsible for th quality of public educa­
tion in anada must constantly reflect on how much cultural " weetne 
and light" that education i pro iding for th tudents. Educator mu 
b ware of the day wh n ociety points at the tudent, and then a k them, 

Who made him dead to rapture and despair, 

Wh breath blew out th light within this brain? 




