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Origins

ybody agrees that secondary schooling
be C‘practical’. Disagreement arises
what constitutes practicality and how
emonstrates that it has the effect that
laims for it. Some argue that since
al resources are limited, the most prac-
urriculum is one where students concen-
even limit—their education actually to
tools; where students produce something
ible—an agricultural plot, a fishing boat,
e of furniture. Others feel that since
s have to be made, first priority should be
upon the cognitive skills generalizable
ss - occupational categories—in particular
fmathematics, science and language. This
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classic difference of opinion over what consti~
tutes the ‘most practical’ education was per-
sonified among American educators by the
famous W. E. B. du Bois/Booker T. Washington
debates in the 1920s and has been played out in
countries as diverse as the United Kingdom,
Tanzania, China and Brazil.

In part the disagreement has reflected a
misunderstanding: of terms. Some have used
the term C‘practical’ when what they really
meant was ‘concrete’ (i.e. real to the student);
others have used the word ‘practical’ when
what they really meant was “manual’ (i.e. skills
involving manipulation of tools). And still others
have used the word ‘practical’ when what they
really meant was “applied’ (i.e., ideas that could
be directly utilized, which may or may not be
manual). Problems have emerged when the
notion that a practical curriculum constituted
one of its many subsets, the teaching of manual
skills appropriate to specific vocations. These
problems have been particularly severe in
secondary education in developing countries
where these terminological misunderstandings
have led to serious economic costs.

* The views and opinions expressed in this article rep-
resent those of the author alone. They do not necess-
arily represent those of the World Bank or any of its
affiliated institutions.
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There have been four basic arguments to
advance the belief that a ‘practical’ secondary
school curriculum is one that consists of
manual work:

Economic. To meet the economic demands of
the labour market by providing sufficient
training in manual skills so that school
leavers would have an advantage when
trying to earn a living.

Educarional. To generate vocational interests so
that they might be pursued during leisure
time (not necessarily for payment). The same
rationale is used to justify physical education,
art, and music as essential ingredients of a
‘well-rounded education’.

Cultural. To change what are widely perceived
to be irrationally negative attitudes held by
young people against manual work or a rural
livelihood. This is particularly relevant in
Asia where youth of certain castes believe
they have inherited certain occupational
functions; but the rationale for breaking-
down inappropriate attitudes towards work
1s worldwide.

School income. Since secondary schools have
always been expensive, and since the cost
of student labour has always been assumed
to be low, many educators and politicians
have argued that ‘productive activities’ in
schools would offset the school’s recurrent
costs. Examples have included farm pro-
duction, small-scale manufactuting, com-
munity service (for a fee) and sale of tickets
to school sports and artistic functions.

These arguments justifying manual skills as

being part of the practical curriculum have

been present in one form or another since the
beginning of the century, and have recently
played a large role in ‘diversifying’ curricula
in the 1960s, including international assistance
from multilateral and bilateral development
assistance agencies. By and large, the official
policy of these agencies had not excluded other
notions of practicality explicitly. But it has been
fashionable to denigrate the usefulness of aca-
demic skills, Words such as ‘theoretical’ and
‘academic’ were typically used pejoratively.
No agency could argue the wisdom of elimin-
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ating scierice and arithmetic from a curricyyy,
Instead their policies have been to sy
all curricular emphases through a g
institution—the diversified secondary sch,
Reasons differed, however, from one histoy;,
context to another.

For example, following the Second Wy,
War the educational community in Europe
the United Kingdom engaged in a debate 4
‘comprehensive’ school reforms. In essence
issue was whether specialized grammar schy,
(geared to university entry) and vocatigs
schools (which were terminal) should be me
into a single institution. Political conservatiy
generally argued that comprehensive sc
for all would lower academic standards; lib
and socialists -argued that compreheng;
schools were necessary to achieve equal opp
tunity for all children regardless of sog
background. Comprehensive schools were 3
started in Burope simultaneously with expan,
ing secondary-school opportunity to larg
portions of the relevant age-group. Thus ¢
diversified curriculum had a ‘progres
image, because it coincided with a high
percentage of working-class youth at scho
In the early 1960s European and Briti
development agencies included these two
sumptions of what was the ‘appropria
curriculum in their assistance programm
to developing countries.

The assumptions of the educational. co
munity in North America were different. Thel
comprehensive schools had always been.p:
of the traditional pattern. All enrolled studer
had access to university. Terminal second
schools were unknown. What North Ameri
educators brought to developing countries
the early 1960s, therefore, was the assumpti
that wide subject choice was normal and:th
all vocational subjects were appropriate i
schools. Despite the fact that many developi
countries had as little as 2 per cent of t
relevant age-group enrolled in seconds
schools in the early 1960s, diversified ¢t
ricula—adding anywhere from 30~50 per ¢t
more in unit costs—were supported in devt
oping countries by the North Americans: 8




quse it Was new or revolutionary, but
use it traditionally constituted a good
und’ education.

Errors in assumptions

¢ single most common error in educational
ing has been to assume that a curriculum
cience, mathematics, history and language,
ichis designed for those pupils who continue
ond secondary school, is ‘impractical’ (in
. context, not useful) for those who do not
tinue. The reasoning assumes that a curricu-
| which prepares students for further edu-
on is. too theoretical. It assumes that a
dculum that teaches vocational skills is
re useful than a curriculum that teaches
eral skills. If this were so, then carpentry
uld be more useful for drop-outs than
thematics. This assumption may or may not
true, but when it is not true, the mistake
¢ expensive.!

That secondary school ‘vocationalized’ cur-
ula are more fitted to developing countries
questionable notion.? It is true that special-
d vocational training for a small percentage
secondary-school students has been a valu-
» component of education systems, particu-
y in urban, middle-income countties with
erse labour markets. But as an assumption,
belief that vocational curricula added to
¢ subjects in general secondary schools are
o facto more practical, is simply tacit.
Generalized schooling has played a prominent
e in the economic development of the re-
tly industrialized societies, particularly be-
se of the technological and scientific impact
ccupations.? It is also clear that parents are
0od barometer of curricular choice, and
ntal interests have been known to conflict
the emphasis on manual skills, which
ers believe to be for the benefit of
dents,
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Terminological misunderstandings:
the impact in developing countries

Since the middle 1960s, international assist-
ance has been reaching secondary school
classrooms but this assistance has been pre-
dominantly aimed at so-called ‘practical’
subjects—wood- and metal-work, domestic
science and agricultural science. The problem
has not been the virtues of these subjects as
components of an ‘all-round’ education, but
rather the lack of attention to practical require-
ments: (a) the large amounts of chemicals,
tools, timber, metal and other consumable
materials required; (b) the cost of these ma-
terials; (c) the degree of teacher training
necessary; and (d) the availability of a constant
supply of affordable water, electricity, etc.
Frequently these requirements are not present.
As a result, in many countries one can see
‘graveyards’ made up of workshops and
Jaboratories. Equipment lies mouldering in
corners. In some cases this ‘practical’ equip-
ment has been given first priority and has been
delivered to secondary schools having no
library, no textbooks, no geography maps, in
fact none of the essential materials for teaching
basic subjects. Thus, not only is the strategy
of curricular diversification problematic in
terms of implementation, but it is conceptually
imbalanced. Raising basic cognitive skills has
been by-passed in favour of assisting manu-
ally specific skills.

One problem has been that of public auth-
orities, whose staff are not educational pro-
fessionals yet who call for educational reforms.
If there is a societal problem not easily amen-
able to other solutions, schools are called upon
to sort it out, If crime figures increase, schools
are called upon to teach more morality. If
there are more traffic accidents, schools should
teach more road safety. If there is too much
drinking, schools should teach more about
temperance. If there is too much urban drift
or too much unemployment and not enough
respect for manual occupations, schools should
teach more “practical’ subjects.
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Another problem has been that some cur-
riculum specialists have argued that students
need to have ‘hands-on experience’ before
they can understand a theory, that students
need to be able to solder to understand mech-
anics, that they must be able to perform a
laboratory experiment to understand science.
Moreover, some curriculum specialists and
certain political authorities, continue to force
these functions on schools, when it should be
clear that the schools’ resources are inadequate
to the task. Curricular objectives are decided
independently of the school’s capability to
perform them. More subjects and wider edu-
cational objectives are being assigned without
any recommendation about what should be
discarded to accommodate additional subjects.
This is true in both developing and industrial-
ized countries; there is no sense of curricular
economics.® There is also a virtual and embar-
rassing absence of curricular economics in the
educational literature.

What can the educational planner do?

By what means can a planner clarify this debate
and so protect the school system from being
overburdened with unobtainable objectives?
By what means can curricular objectives be
identified, which would instil the kinds of
knowledge and skills most effective for work
productivity?

If there is a call for more agriculture, or
metal-work or auto mechanics education in
secondary schools there might be at least four
sources from which evidence could be drawn
the assess the impact of the additional practical
requirements,

The first source is the degree of public
demand for specific subjects. Parents are one
of the most important sources of demand.
Children are encouraged to attend secondary
school for many reasons, but one of them is
always economic. At the very least, rural
parents aspire to have their children learn the
- skills necessary for them to raise their level of
ability within the agricultural sector.® Secondary

schools cannot be expected to change pay
aspirations; however, they can use these 5
ations to motivate learning; but to do thy
school curriculum must reflect those aspirag;
If a secondary school emphasizes one
these additional subjects at the expense
‘core’ subject, such as science, it is like]
go against normal public demand. Of ¢q
public demand can be ignored; or w
student aspirations can be described j
derogatory fashion—as ‘secking education
the sake of certificates’, ‘infatuation .
white-collar employment’, ‘a desire to g
manual labour’ or a ‘desire for the by
lights of the city’. But the fact remains th
better life is associated with more and b
schooling, Many. parents sense that the ky,
ledge required for advancement depends y
a thorough theoretical grounding. If
emphasis in the curriculum appears to con
dict what students and parents regard
common sense with respect to upward o
pational mobility then the curriculum wil
considered inefficient and ineffective. If
occurs, workshop equipment is likely to ga
dust in the corner, uncared for and unc
about.” ;
The second source is cost. Two type
costs are involved: monetary and cognit
Monetary costs are calculated by adding yj
equipment and facilities needed, the cons
able supplies to run them (wood, €
tricity, etc.) and the costs of teacher trai
and teachers’ salaries necessary to implem
the additional subjects. In the end the sum
these various costs for teaching additi
subjects must be compared with the cos
improving one of the core subjects, suct
mathematics. In some countries the additi
curriculum for manual skills is likely to
40 per cent to normal unit recurrent co
Cognitive cost is calculated by estimating
change in learning which may result fi
taking time away from one subject to st
something else. Time spent on domestic scie
and metal-work is time not spent on at
metic and language. Is performance in
latter adversely affected by introducing
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1. The relative unit cost of secondary-school curricula, 19808

non-
s not available.
‘George Psacharopoul

Curricula
Non- Technical/
occupational Agricultural Commercial industrial
‘ i1 100 1I9 101 125
; 100 119 109 113
100! —2 163 163
root 139 158 142
100 2 —2 196

occupational index base in Barbados and Malaysia refers to English as a subject.

los, To Vocationalize or Not to Vocationalize: That is the Curriculum Question, Washington, D.C., The
3ank, 1986. (Economic Development Institute Division Paper.)

icular diversification? Where curricular
ki‘ty has led to a ‘cafeteria of subjects’
where there has been no discipline or
ty placed on which subjects are more
ortant, the result has been a significant
ifice of core subjects. This is apparently
t happened in the United States in the
os and 1970s.°

to how much additional subjects have
developing countries, it depends upon
often they are taught, what equipment is
sary and the number of specialized
ers required. Data are very difficult to
and often unreliable. However, in
nia and Colombia, for example, they have
ound to be 20 per cent higher than the
| (non-laboratory) academic subject, and
arbados 39 per cent higher (Table 1).
mmercial subjects appear quite variable
rrent costs depending upon the kind of
ent used. Their costs have been found
nge from approximate parity in Colombia
anzania to 63 per cent higher in Malaysia.
cal-'and industrial subjects appear to
most costly, ranging from I3 per cent
in Tanzania to over 9o per cent higher
dan, Capital costs also differ by specific
la. Capital costs of science laboratories
ft§n double that of ordinary classrooms;
ial arts costs can be five or even seven

higher. Examples of these are displayed
ble 2,

TaBLE 2. The relative capital cost of classrooﬁxs, 1980s

Industrial
Science arts

Non- classroom classroom
occupational and and

Country classroom laboratory workshop
Malaysia® 100 467 B
Barbados* 100 243 695
Chinat 100 480 —3
Jordant 100 203 614
Kenya? 100 —3 550

1. Refers to furniture and equipment cost.

2. Refers to construction cost.

3. Figures not available.

Source: George Psacharopoulos, To Vocationalize or Not to Vo-
cationalize: That is the Curriculum Question, Washington, D.C.,
The World Bank, 1986. (Economic Development Institute
Division Paper.)

What this implies is that the effectiveness of
these subjects has to be several times higher
than the core subjects to justify them on cost
grounds.

A third source of evidence to justify added
subjects in a curriculum are the potential
economic benefits. For instance, it is argued
that learning auto mechanics in general second-
ary schools will lead to greater post-school
productivity. But is learning auto mechanics
more productive (for the same student) than
learning physics? What if it came to a choice
between one and the other? Learning auto
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mechanics is likely to be the more productive
when the student emerges with a license to
practice, such as in public accountancy or
teaching. But if every secondary school student
learns auto mechanics  the economic returns
are likely be low. Having all secondary school
-students learn a physics curriculum is likely
to be a better investment than having them
learn auto mechanics.'® Knowing how to repair
an automobile is important for personal satis-
faction. But if students first become familiar
with science, they can learn the principles of
how an automobile works more easily than
those who are taught how to a repair an auto-
mobile, and later learn the principles of science.®
This can be translated into economic returhs.
If social status and personality factors are held
constant, students who understand science are
likely to be more employable than those who
understand auto mechanics. In this case, in
economic terms science is the more ‘practical’
subject in that it would appear to be the most
useful.

In fact when cost/benefit studies are carried
out, the rate of return from core subjects of
general science, mathematics and language are
often higher than from additional of agricultural,
industrial, or commercial subjects.’2 This is
illustrated in Tables 3 and 4. The rate of return
from non-vocational curricula in Colombia is
about on a par with that from vocation-
specific curricula, but the economic returns
from non-vocational curricula in Tanzania is
slightly higher than from agricultural curricula;
and three times higher than from industrial or
technical curricula (Table 3). In terms of
separate vocational schooling the economic
evidence is perhaps more consistent, with
economic returns from non-vocational cur-
ricula usually appearing 25-30 per cent higher
than the returns from vocational education. In
Indonesia, for instance, the rate of return from
vocational education is 18 per cent; while
from academic education it is 32 per cent. The
return from vocational education in Liberia is
14 per cent, and from academic education it is
20 per cent (Table 4). There are exceptions to
be sure; and there are certainly structural
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TaBLE 3. Rates of return from non-occupational
occupation-specific curriculal :

Colombia
Tra-
INEM ditional Ta

school

(%)

school

Subject (%)

Non-occupational 7.7 9.3 6.
Agricultural 9.1 7.2 5.
Commercial 8.4 9.3 3.
Industrial/technical 9.2 9.9 I

1. Based on earnings adjusted for ability and socio-ecg;
factors,

Source: George Psacharopoulos, ‘An Evaluation of Cury

Diversification in Colombia and Tanzania’, Comparatiy,

cation Review, Vol. 29, No. 4, 1985, pp. 522-3.

TABLE 4. Rates of return to vocational and non-vocg;
secondary education

B,

Non-

vocational Vocati
Country Year (%) (%)

1975 10.5 7-4

Cyprus { 1979 6.8 5:5
France 1970 10.1 7.6
Indonesia 1978 32.0 18.0
Liberia 1983 20.0 14.0
Taiwan 1970 26.2 27.4
Source:

George Psacharopoulos, in Comparative Edi
Review, 1985, p. 253. ;

reasons (wage policy, etc.) to explain.. s
results. Like most areas in the social scien
data are not ideal, not up-to-date and su
from reliability problems. But the econom
evidence on the exposure to differing kind!
curricula cannot be ignored. It can no lon
be safely assumed that additional subjec
specific to a manual occupation, will b
advantageous investment on the part of soci
or the individual.



Curriculum crisis
in developing countries

5,19605 and 1970s there was a significant
of educational rhetoric about needs.
dénts sneeded’ to learn this or that. Issues
iculum cost, demand and implementation
ibility were considered to be of secondary
stance. That period of uncritical examin-
is nOW Over.

eveloping countries already devote a sub-
tial portion of their recurrent budgets to
ation. Currently in Benin it is 36 per cent;
Mali 33 per cent;in Malaysia 26 per cent—but
go per cent of this investment has to be
cated to teacher salaries, Consequently, as
‘and more students enter school, there are
er and fewer materials to teach them with.
1 1960.the typical high-income country was

($ Us)
1978 Bolivia (0.80) ¢
1977 Ei Salvador (1. 15} 1
1978 Malawi (1. 24)
Cote d'lvoire (1. 54) »
80 Indonesia (2.24) =
1977 Peru (3.23) =
111976 Thailand (4) =
1982 Brazi (4) m
1977 Mexico (5.64) mm
74 Algeria (8.36) mm
977 Ecuador (9.43) wmm
1977 Jordan mewe

1976 Syria  pmm—
1975 Venezuela o

1977 Libya o
‘ 1976 Spain  mecmm——

1977 Malaysia  recem——

1976 ltaly  enr———T———

51977 Hungary
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able to invest fourteen times more per student
than did the average developing country; but
five years later the ratio had risen to 16 : I; ten
years later it was up to 22 : I, Today, itis 50: I.
The average (primary-school) student in an
industrialized country is exposed to fifty times
the level of recurrent cost investment as 2
student at the same grade in a low-income
country.

Figures for recurrent mon-salary (physical)
costs per student reflect those for total recurrent
costs. Non-salary costs include everything
else necessary to make a classtoom oper-
ational—books, maps, chalk, furniture, etc. The
cucrent fiscal situation is displayed in Figure 1.

By contrast, Italy invests $75 per pupil in
classroom supplies; the Netherlands and the
United States invest $220 per pupil; some
courtries, such as Sweden, invest over $300 per
pupil. In practical terms this means that one

1977 Yugoslavia
977 Netherlands

1980 USA

1977 Japan

1977 Finland

Tty Denmark

- 1977 Norway

1977 Sweden

(after Education Department, World Bank)

J40 160 180 200 220 - 240 260 280 300 and over

Value of classroom materials and other non-salary recurrent investment per student enrolled in primary
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out of three (elementary) pupils in the United
States now has access to a computer; 97 per cent
of the (elementary) schools in Japan have a tape
recorder, 27 per cent have a colour video
camera, and virtually all schools in Japan have
an overhead projector, a slide projector, and
an 8-mm projector. In the United States there
were 71,000 school libraries in 1978; each
(primary) pupil had access to fourteen titles,
in addition to textbooks, reference books and
visual aids. For every primary-school pupil in
the United States in 1978, $34 was spent in
library supplies.
The availability of classroom materials in the
developing world is very different. In 1977,
taking one developing country as an example,
there were ten pupils for each available (pri-
mary) school textbook. Thus, pupils in the
United States have in the range of 140 times
the amount of reading material put at their
disposal. In 1979, in another developing country,
only one pupil in eight even had a chair, and
only one in eighty-eight had a desk.’® Schools
in many developing countries are without
enforced safety standards. Walls have been
known to collapse after a rainfall; roofs have
holes in them, where wind and storms disrupt
classroom activity as a matter of course.
Differences in school quality ‘inputs’ are
translated into wide differences in learning
achievements, The average performance in
reading comprehension and in science of a
primary-school student from a developing
country has been found to fall in the bottom
fifth to tenth percentile of the scores across all
countries. In one sample of school achievements
in twenty-five high-, medium- and low-income
countries, the correlation between level of
economic development and level of school
achievement is strong and statistically signifi-
~cant (r=0.55; p<<o.001). This suggests that

the wealthier the country in economic terms
. the greater the cognitive skills in the core
' subjects acquired at the end of the primary-

school cycle.* These lower achievements found
: at the first level of schooling then affect the
* quality of student intake at the second level,
" and later, in higher education.

The phrase has been overused, but we
appear to be in a ‘world education crig
Ceilings on educational expenditure have by
reached; the demand for schooling is high s
is constant; authorities—on all sides of the D
itical spectrum-—are under pressure to expay
educational opportunity; and quality is bej,
sacrified.’® In Latin America, for instance, t
monetary investment per secondary student f;
in real terms by 20 per cent between r
and 1980.'¢ Similar declines are likely to hay |
occurred in Sub-Saharan Africa. Althoy
monetary costs per student appear on the rj
in the Middle East and in East Asia, nowhg
in developing countries has the increase begy
able to match the per student increases thy
have occurred in the industrialized countries;

Economic problems of this magnitude imy
that educational officials will have to scruti
the priority they place on each one of the
educational objectives. Among many o
problems they will have to consider are curr
lar priorities. Are they too broad? Are th
overly complex in depth? Are they dehver
through the most efficient instruments?

Choices

Despite economic problems many developis
countries are proceeding with policies
‘vocationalization’. In the past, problem
implementing vocationalization have stemm
from a confusion of purpose. The purpos
teaching specific vocational skills has
mixed up with the purpose of attitudinal cha
or with providing a general all-round educatio
All of these objectives are legitimate but all m
not be necessary for all students at the sam
time; nor need all objectives be delivered thro
the most expensive educational mechanis
that of having a specialized curriculum dey
to them, If the purposes of vocationalization at
not carefully evaluated according to the
sources mentioned above, the increase in ¢
may stretch the education system beyond 4
acceptable level, and may sacrifice not only h
vocationalization programme but the m



jance of the school system as a whole.
ealistic objectives in one part of the system
jower the general quality.
e way to avoid this mistake is to define the
oses Of vocationalization more care-
"1y,for what portion of students and by
hat insttument of implementation. Such
<;uments might include a vocational school
1 additional subject in an academic school,
may include an activity organized by the
mmunity outside the school system alto~
ther. An illustration of four such options,
ed according-to their different monetary
s, appears in Table 5. For instance, if the
pose is to have students learn specific
tional skills, the most effective option would
hat of a separate vocational school for a
Il percentage of secondary-school students.
additional subject in a general secondary
ol taught to a high percentage of secondary
hool students is likely to be very ineflicient
very ineffective for teaching vocation skills.
. exposure may be too shallow to allow for
ch learning and the coverage of students too
to focus on those with special aptitudes.
it if the main purpose is to have all students
cquire different cultural attitudes toward
wal work, there are many educational
fuments available to achieve this, some in

5. Vocational purposes, costs and instruments
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the curriculum; others outside of the school
altogether. It may be a mistake to choose the
most expensive instrument in this case. The
‘education with production’ alternative has
varying costs attributed to it because the actual
economic results from such endeavours are
idiosyncratic. In many instances the costs of
production activities have been found to be
higher than the monetary returns. In this case
the production activities become one among a
long list of possible subjects justified on grounds
that it would be ‘important for young people to
know’. The point is that we should not expect
additional subjects added to a core curriculum
to accomplish all objectives either well or
cheaply. Their main justification is that they
help provide a good all-round education.

There is such a thing as curricular extrava-
gance. The content of a good all-round edu-
cation in one country cannot be assumed to be
applicable everywhetre. Moreover, it cannot be
assumed that specific vocational skills are a
necessary ingredient. The issue, then, is how
to choose what is appropriate, affordable and
feasible.

Educational planners should ensure that a
curriculum does not duplicate knowledge that
can be acquired more effectively out of school;

Principal purpose

Change cultural Reduce public

etic unit cost/contact hour=100.

ational investments Estimated Learn specific For
. actual cost? skills for attitudes cost general
the labour towards of secondary educational
market manual work schooling interest
200 X X
150 X X
Variable X X
experience 0.50 X
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that a curriculum is consistent with parental

aspirations, that it is affordable in both monetary

and cognitive costs; and that the economic
benefits are higher than rival subjects.

The core subjects of mathematics, science
and language, which do not include specific
vocational skills, are economically competitive
to the additional subjects of vocationally
specific curricula, and there are four good
reasons to concentrate attention specifically on
them in the general secondary schools:
Because these particular subjects are valued at

the national level, excellence in them is

. required before a child can enter post-
secondary institutions. Special intervention
in these subjects increases the chance for
less-privileged children to continue beyond
the next selection examination. Any assist-
ance in these subjects is consistent with local
aspirations and is supported by parents and
by local education officials, without res-
ervation.

Because the quality of teaching in these particu-
lar subjects is unequally distributed, disad-
vantaged regions can be identified by their
lack of highly educated teachers, their
paucity of facilities and by their low test
performance. The improvement of disad-
vantaged regions can be monitored by the
same criteria.

Because mathematics and science have inter-
national value and political priority, general
competence in these subjects creates a
population which can adjust quickly to rapid
technological change. Educators are only tco
aware that children in some societies learn
less than children in others. This difference
in knowledge can only exacerbate the tech-
nological gap between rich and poor countries,
and between rich and poor districts within
countries.”” Planners are receptive to ameli-
oration efforts in maths and science. Countries
aspire to be internationally competitive, to
develop their own technologies, and to have
their own citizens available who can keep up
with the pace of technological change. More
than anything else this depends upon the
intellectual adaptability of a country’s labour

force, and this, in turn, has implicatiopg
curricular priorities.!8

Because it is very often the case for those &
children who do not attend secondary scp,
who stay in rural areas, and who particip,
agriculture, that over the next four or five
ades of their Jife-span their exposure to
quality mathematics, science and langy
will help them to learn more quickly and ¢
more economically productive in agricyj
than would exposure to a simplified ¢
culum in farming skillsadapted toa second
school classroom. Even for these childy
who will remain farmers, generalized subj
are the best investment in the long run. Be
educators decide that rural children shy
have rural-skills training they should caref
add up the economic costs and returns
only a superficial effort is made to gather
necessary facts, deciding to teach '
children less science, mathematics
language can eventually prove to be a co
decision, both for the country and for
children. The latter would be disadvanta
by two standards: equity and long-t
economic efficiency.

Notes

1. The origin of this error can be traced to educati
reformers in the nineteenth century who were
struggling with the remnants of medieval curri
requirements in the grammar schools and gymnas
Western Europe; i.e. the requirements of Latin
Greek which had been established before the scient
revolution. In the twentieth century the same a
ments (against a literary curriculum) were transfe
to Africa and Asia via colonial and missionary specid
ists. This transfer of complaint was made despite
fact that the situation had completely changed. Th
quirements for further education were not necess
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