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ABSTRACT

The measurement of the evolution of illiteracy is the
focus of this study. An elementary method fox estimating the
short-term evolution of the number of illiterates forms the subject
of the first part of this analysis. This method is based on the
demographic growth rate, the product of the school system and past
trends. The second part is devoted to the examination of the
evolution of the number of illiterates and of the rate of literacy in
an attempt to arrive at coefficients which may facilitate the
adoption of a literacy policy based more on rational than on
empirical considerations. It is divided into two chapters, the first
one relating to the evolution process of illiteracy. This evolution
is influenced by the growth rate of the number of newly literate, the
initial literacy rate, the rate of demographic growth, these various
factors being taken together. The second chapter shows how to measure
changes in the literacy rate and in the number of illiterates. .
Changes in the literacy rate depend on: the initial literacy rate;
and the difference between the rate of increase of those made
literate and the demographic growth rate. The number of illiterates
diminishes when the rate of increase of those made literate is higher
than the result of the demographic growth rate divided by the
literacy rate of the previous year. (Author/DB)
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_..."the most monstrous, the most scandalous
of all the many instances of wasted human
potential : illiteracy, vhich still, at the
present time, keeps more than one-third of
the human race in a state of helplessness,
below the level of modern civilization.

When shall we make up our minds to eliminate
this scourge from the face of the earth?"

Message from Mr. René Maheu,
Director General of Unesco,

on the lst day of the year
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FOREWORD




In the struggle waged by
African countries to confirm the
independence by modernizing the
structures of their economy and
their society, illiteracy some=- |
times appears as an index of
poverty and, at others, as the
cause of a specific impasse, but
more often than not as a dange-
rous symptom of man's inaptitude
for change.

A diagnosis is not a cure.
Forging ahead is not enough eith:
Considering the present state of
resources and the technical mean:
of disseminating knowledge, extr
patience is needed to make a
soclety literate, Enthusiasm an
energy should be backed by ratio
projects with successive targets
classified according to urgent
needs and priorities - according
to strategy.

So what holds true for ender
disease or, even more so, for tr:
ditional attitudes within social,
groups, also applies to illiterad
Its character, its magnitude, it:
tendencies must be identified.
different national groups, the s:
and shape of the illiteracy prob:
varies. Blanket literacy pro- |
grammes, which couple functional °
education for adults with school 3
education for the young must de~:
pend on a specific diagnosis in i
which fine variables should be
carefully examined:
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- the population growth rate
- the population breakdown
(per age group)

- the literacy rate for each
age group

the number of new literates
trained through adult edu- :
cation :

the number of school~trained
literates,

This study aims to offer
a tool for making such analyses,
for which the reader's patience
and concentration will be more
important than his mathematical
skills, It may be used to
evaluate the real impact of
educational efforts on the pro=-
gress made in literacy rates
and numbers or to assess the
scope of the cffort needed to
reach an objective defined in E
terms of rates or numbers in a
given period of time,

As such, this tool may
help planners, in view of the
objectives and means available,
to outline reasonable possible P
projects to be judged by the ‘ )
political leaders. g

TR S e

R. Hennion




TECHNIQUES
FOR ANALYZING CHANGE
IN LITERACY RATES |
AND IN THE NUMBER OF -ILLITERATES

by Christiane Vaugrante

Translated from the original
French text ‘

Dakar, August 1970

Q
ERIC

Full Tt Provided by ERIC.

e




CONTENTS

Page
INTRODUCTIONOIO............0.....l...............................ll. 3

PART ONE
Short-term Estimate of the Number of IlliterateSsssceescccecccsccscce 6

Chapter I. An Elementary Method for Estimating the Short-term
EVOlution Of the Nurtlber Of Illiterates.. sescssscecectde e 6 ,

Chapter 11. Apply.ing the Methodseseessessccccsosccne oooooooo-ooooroo 11
PART TWO
Analyzing Changes in Illiteracy RateSe.eessececsesccsscoscccccssccscse 19

Chapter 1. Trends in Illiteracy.oooooooooooooooooooooooooooooooo.o 19

1., Effects of the Increase Rate of LiterateS.eeccssccssccscss 23
2. Effect Of the Initial Literacy RatCeecoescoesvesecnnnnsoas 25

3, The Effects of the Population Growth Rateesessesssscssses 26

4. Combined Influence of the Various FactorBSeseeseescscssses 29
5. Effects of Past DevelopmentS.essscossoscscccsssscscescscee 31
Chapter iI. Measuring ProgresSseeccececssssssscccscscsscocssscccccos 32
1, A 50% Literacy Rat@ececessescsssssscssscccscsscoscsssccns 32

2, Measuring the Illiteracy Rate According to the Value
of the Differential Increase Coefficient.essecececcscesccss 33

3, The Differential Increase Coefficient and the Number
of Years nceded to reach a Fixed Target in Terms of
the Literacy Rate.o........0....‘.......Q...O.........'.. 39

4. DecreClSing the Number of TlliterateSeecccccsccccocscsocce 43

e e e o e e ke e P b, S e e e A e =

CONCLUSION....O'l‘....‘...................................l..........‘ '46

i
Annex.............'.’..............‘............O..0.................. 48 ’




INTRODUCTION

Up to now, the ability to read and write has been, and continues
to be, considered as an indispensable prerequisite for anyone to have
access to any human culture. It is in recognition of the inherent value
of literacy that the world has set about saving illiterates from their

apparent fate.

Certainly this inability constitutes an ever-increasing handicap
4{n the twentieth century. Nevertheless, it should be noted that ethno-
logists and sociologists, as well as community action leaders, have fre-
quently emphagized, perhaps not - sufficiently often, the importance of
oral communication as well as its cultural role in African societies.

One of the key results of the Teheran Conference in September 1965
was that it viewed the elimination of illiteracy from a dynamic, cpera-
tional standpoint; what was once considered as an evil in itself, to be
elirinated as an inherent necessity, is now recognized, in-addition, to
be a brake on the very development and evolution of society.

Illiteracy stands in the way of the peasant who, in order to pro=-
duce more and to dispose of his crops, needs to become familiar with new
farming techniques, with the functioning of his cooperative, with the
prevailing market conditinns, Illiteracy stands in the way of the woman
who has difficulty in grasping how to improve her children's upbringing
and home conditions, It stands in the way of the worker who does not
understand how to use his tools, who does not comprehend the order he is
given. Again, the consumer enmerging from a subsistence systen to a
monetary economy finds himself handicaped by his illiteracy. Illiteracy
may also be the youngster who, poorly prepared for a vocation, looses
the skills that he has no longer a chance to exercise. Finally, illie-
teracy may be the citizen who, used to live in a closed society, now
finds himself forced to fit into a larger society, his nation and, con=~
sequently, obliged to find new modes of communication.,

That is why, as the Teheran Conference concludes, adult literacy
"pmust be closely linked to economic and social priorities and to present
and future manpower needs. (...} Rather than an end in itself, literacy
should be regarded as a way of preparing man for a social, civic and eco-
nomic role". Consequently, it is now a question "that goes far beyond
the limits of rudimentary literacy training consisting merely in the
teaching of reading and writing.". The struggle against illiteracy can-
not be useful and effective, nor w’ 1l it have any sense, unless it is
undertaken in relation to the promotion of men as a whole, with a view
to giving the person concerned and the nation responsible for him a
"yraison {'8tre". "The very process of learning to read and write should

...j:
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be made an opportunity fcr acquiring information that cen immediately be
used to improve living standards; reading and writing should lead not
only to elementary general knowledge but to traipning for work, increased
productivity, a greater participation in civil life and & better under-
standing of the surrounding world, and should ultimately open the way to
basic huaan culture,”" (Conclusion of the Teheran Conference, )

Within the framework of f:he overall effort undertaken by a society
for its own development it is illogical to envisage making people literate
if, at the same time, there is no coordination between this effort and

schooling provided for the ycung.

- The numerous countries which have acquired their independence since
the Second World War have usually devoted their first efforts, following
a now classical pattern, to the provision of schooling for the rising
generations, However, the resulting costs have increased at such a pace
thet many have been obliged to revise their policy in this field, Those
‘children and young pecple who already cannot be given schooling (and who
will not be given it) will be:added to the mass of illiterate adults.
These are the adulks to whom we should pay attention today, for whom we
must find the means to enable them to exercise responsibility in their
nations' future - A future which must be founded cn development,

Learning, therefore, must be of innermost interest. and must be inte-
grated with the skills that are necessary for development, This is im=
perative {f the most elementary knowledge and skills are to become a
permanent part of an individual's intellectual equipment and if they are
not to dissolve rapidly with the passage of time. .

In view of these needs, literacy can be dofined as being "of funda-
mental importance for full economic and social development, (...) without i
it there can be no complete and active paxticipation of the pecples in
national or international civic life."., (Preamble to the conclusions of
the Teheran Conference.,) This means that literacy must be functional,

In order to be truly functional, literacy campaigns must be planned §
and integrated within the framework of the overall development plans of
individual countries.

An elementary method for estimating the short-term evolution of
the number of illiterates forms the subject of the first part of this
analysis. This method is based on the.demographic growth rate, the pro-
duct of the school system and past trends., - :

The second part is devoted to the examination of the cvolution of
the number of illiterates and of the rgﬁe of literacy in an attempt to
arrive at coefficients which may facilitate the adoption of a literacy
policy based more on raticnal than on empirical consideraticns, It is
1ivided into two chapters, the first one relating to-the evolution DLO-
cess of 1lliteracy. This evolution is influenced by the growth rate of

eoel e
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the number of newly literate, the initial literacy rate, the rate of
demographic growth, these various factors being taken together,

The last chapter shows how to measure changes in the literacy
rate and in the number of illiterates. Changes in the literacy rate

depend on :

- the initial literacy rate;

- the difference between the rate of increase
of those made literate and the demographic
growth rate.

The number of illiterates diminishes when the rate of increase of
those made literate is higher than the result of the demographic growth
rate divided by the literacy rate of the previous year.

The measurement of the evolution of illiteracy, taking into account
school production, makes it possible to assess the efforts needed for cer-
tain objectives expressed in terms of literacy and to define and estab=-
1ish strategies in relation to the available resources.

Before planning a literacy project of some magnitude in any given
country, it is necessary to proceed with some calculations of simple
ratios which are essential in order to determine which objectives are )
realistic and which strategies are the best,




PART ONE

SHORT-TERM E'STIIV_IATE OF THE NUMBER' OF ILLITERATES

CHAPTER I. AN ELEMENTARY MI‘.THOD(]-) FOR ESTIMATING THE SHORT-TERM
EVOLUTION OF THE NUMBER OF ILLITERATES L

In 1950, the number of illiterates in the world was estimated at
some 700 million; since 1950 (not taking account of the four following
countries : China mainland, North Korea, North Vietnam and South Af¥ica}--
their number has increased. In a large number of African countries,
although the rate of illiteracy.is declining the number of illiterstes
is increasing, This fact can be largely explained by the relatively.low -
capacity of the’ educational system compared with the demographic growth,

a high proportion of children of the school~-age population have -no- -: ‘
opportunity of going to school and w:.ll therefore join the illiteracy
group when they reach adulthood.

The growing mass. of 1111terates can also be explained by 'the poor .
educational yield and by the weakness ‘of the resources made available for
adult education. Lo L T ;. :

Illiteracy {s not a problem peculiar to any partlcular part ‘of the ,
world or to any particular group of countries, It is presént everywhere,
but to a more or less noticeable extent, In any given country. it may
vary according to age and sex, environment, socio=professional’ groups, '
and so on. Even if it is sometimes difficult to lay down a clear distince
tion between who is and who is not illiterate(2) it is-desirable that somé
indicatoxrs should emerge from a study of .the quantitative evolution of
literacy. : :

One may say that at the time tp the number of illiterates aged from
15 to 65 and over may be estimated as being equal to the sum of the number
of illiterates by five-year age-groups, by taking as the rate of increase
from ty to t, for each age-group the rate of natural growth of the total
population, and by taking as the illiteracy rate at the time tp the
illiteracy rate at time to of the age-group n years younger.: -

(I)Instead of. using,: as .we did, the same: rate' of increase- for all, :it would
~:::have: been. preferable to use:‘survival rates. We have adopted the formula
stated for the sake:.of its ease of use. SRR
e R AR e TIRITe R R S . AR SRR St B R
‘For: a. definition of "1111teracy", "l:.tera;te" gee "Illiteracy in the
World, XXth Century",:.Unesco, Paris,. 1957, and the papers relating: to
the World. Conference .of Ministers of Education'on:the Eradication :6f
Illiteracy - Teheran, 8 - 19 September 1965.

e 41
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It is to be noted that if n = 5 years, the illiteracy rate for the
age-group 10-14 is rercesented by the difference from 100 of the highest
rate of school attendance by age from 10 to 14 at time t if n=10
years, the rate for the age-group 5 - 9 can only be an esti.mate based on
the growth trend of:the;school system, :

This may be expressed in the formula :

" meertras

z o B e e et i v AT o6 fa

(1) it 65 & over T T

< ) R o :

1= P 0t a-ang

' i.=15 - 19 ' S _ | )
where : - '?
1 ;represéhts the' numBer of illiterates aged iS and 6ver }
P :"represents'_’the:popu]:.ation of the age~group in question i
r 'represents the natufai rate of population growth '
1 -0Oli represents the illiteracy rate of the age-group in question.

Nevertheless, the formula (1) does not take into account new liter-
ates formed during the period under consxderation (represented by A) nor.
illiterates by relapse (represented by W), ‘that is tc say children who
leave primary school before completing the fourth grade, the penod of
instruction regarded as the minimum period for the irrevers:.ble attain-
ment of a threshold of 11teracy. o '

So thé __iormula ‘how becorges T

(2) . i _=656& over
T S n
Im— > Pi (1'+r) (1 -oéi.)to
i 15 - 19
i=k- =k
- Atj o > : wtj
j=o j =0

- meb e s e

o -In order to know the value of A, one will take account only of new=
literates who have passed beyond.the phase of acquisition of basic mechan-
isms of reading, writing and arithmetic, It is assumed that two sessions
of eight months each with three two-hour periods each week are necessary
to acquire these basic elements-when the language used is not the mother
tongue, The first session is .devoted-to the acquisition of the basic:
elements, while the ‘second aims: at mastery of these basic" tools, -

. . ) . ’:
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To obtain the value of W, one can base oneself on the data collected
by the school statistics service. The following calcul~tion has to be
made at the national level.

The number of school-leavers S for a grade gi is equal to the
difference between the enrolment E of that grade in t_ and the sum of
those promoted (or newly enrolled) to the next higher ggade g(i + 1) in t .
and the repeaters R in the same grade gi in t:l (promoted and repeat-
ing in tl). . | '

(3)  s(gy, t) ='E(g1, t) - [f(gi + 1 t)) + Rlgy, tlil

" As a general rule, the basic data available concern _thé Eriro‘lmeht
(P +'R) and the humber of repeaters. The number of those promoted is =~ '
,-thaiged by subttaction. . e PLYERRER Y L

et

(4)  P(gi 4+ 1pty) = Egy 4 10t --""I{('gi N 1, t;) :

So we have

That is : ‘ ~ - . '

(6) s(gg;'tb):='E(81,”to)“;.E(81+1’t1)j+,R($i+i’?i)lf~3(gii £

b A o

'For example, out of the children enrolled in grade 1 in 1962/63, the
number !-_aving schboI'wi;Ll be T T e -

(7) s (1,1962) = E (1,1962) =~ E (2,1963) - +R (2, 1963) <R (1,1963)

To find the number of school—leavers in the second and third grades
one would have : '~ ' Y .

(8) "'S(2,1962)‘ = E(2,1962) ©* - E(3,1963) o+ R(3,1963) ; - R(2,1963)

(9) ~§(3,192) = E(3,1962)° "+ E(4,1963) + R(4,1963) ~ = R(3,1963)

To find the sum of the school-leavers from grade 1, 2 ‘and 3, ote ddds
together the component of the equations (7), (8) and (9).
:  So:we have 3

SO

E(1,1962) - - E(2,1963)  +R(2,1963) - R(1,1963)

(10) s(1+2+3, 1962)
+ E(2,1962) - E(3,1963)  + R(3,1963) - R(2,1963)

+ E(3,1962) - E(4,1963)  + R(4,1963) - R(3,1963)

843
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(11)

(12)

in the school year t . (the school-year for which one wishes to discover

the number of lea: :rs) and the enrolments of grade 2, 3 and 4 for the follow-
ing school year t., - plus the differerce in the school year t. between
the number of repeaters in grade 4 and the number in grade 1. - '

given school-year 'to is equal to the sum of two differences, vicz.

This may be expressed :-

(13)_

(14)

. or : : . NN 1

[PAS—

Simplifying, we have
B (14243, 1962) - E (2#3+4, 1963)

S (14243, 1962)

e b < B el e} K gt o e A b8

+ R (4, 1963) - R (1, 1963)

5 (14243, £ )

4

E (14243, £ ) - E (2434, t) + R (4,£)) =R (1, ¢t)

Tae formula (12) gives for each school year the number of children |
leaving school before the fourth grade, i.e. the vaiue for W.

W ‘equals -~ the difference between the-enrolments of grade 1, 2 and 3

1

This can also be expressed in the following form :

-The’ number of children leaving school before-.reaching grade 4 in a

- the difference between the enrolments of the three first grades
in two successive school years, .the year under consideration
and the following one, i.e. to~and tl’ '

- plus the difference for the school year t. between the children™ - ]
newly enrolled P in the first grade and %hose newly enrolled (P)
in the fourth- grade. T e ' C o

)

S (1f2+3,to) = E.(1+2+3,t0) - E (1+2+3,t1) + P‘(la_tl) - P (4, £,

By using~formula €12) or (13) one obtains various equations giving
for a number of school years the number of children leaving school before
redching the fourth-grade'from’t0 toﬁtgi"“ ‘ : - -

t

e s L e 0 T3 i T b b et on e a4 A L T A 2 2

j=k _
5 S (1+2+3,tj) = E(1+2+3,to) -~ E(2+3+4,tk+1)+R(4,gk+1)f R(l,tk+1)
j =0 R PR - . PR o .. !

; r . . N I
P (l,tj) - P(l&,tj)

- -
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j=ktl

(15) / S(14243,t )=E(1+2+3,t )-E(1+243,¢t,  .) +é P(1l,t.) - P(4,t,)
L__ i 0 kA g j J

J=o0

. It seems that as a general rule thé-calculations can be made by
using the. formula :

j=k+1 - =kl

j=k ,
N - - . E \
(16) L__S(1+2+3’tj) E(1+2+3,to)-E(1+2+3,tk+i)+ E(l,tj)— i E(4,t:j)
. j=0 o . | j=1 j=1
Al j=k+1
- Z 'R(l,tj) + E R(4,tj)
j=1 j=1
§58868

CHAPTER II. APPLYING THE METHOD

. Evolution of the estimated number of illiterates
in Senegal_from_1960 to 1970

Bagis for calculation : raw data concerning popu-
lation in 1960 (see Table I and the pyramid)

Firs t ca-se

Hot taking into account :
(a) . Quantitative influence of‘literacy campaigns
(b). I1i1teré£éé“by relapse i

._1y“ ifEsEimatian,by age grodp“and by sex, of the 1970 population

Considering that every yeér the rate of increase of the population
is r, we have :

_ 10
Plg7o = F1o60 ‘17T

Here r has been considered as equal to 2.2% = 0,022
0

1+ @ =1+ 0.022)'% = 1.022'% = 1.24

Hence .

Pig70 = P1ge0 * 1-24

e | 19" 45




(1)

'2) Estimation byl@gewgrqu and by sex, of the rate of illiteracy in French

‘(i) For the age,group 25 - 29 and above :

1t is estimated (point (a)) that the rate of illiteracy for the
age group 25-29 in 19707 1s equivalen: to the illiteracy rate for the age
group 15 - 19 in 1960; for the age group 30 -~ 34 in 1970'one refers to the

"age group 20 - 24 inll960, and so on. :

#(ii): Fot.the. age group 20 - 24:.: : ..

* It is estimated that the rate of literacy for this age group will
be, as a maximum, equivalent to the highest rate of school attendance (not
Koranic schools) by age from 10 to 13 in 1960 (point (b) and Table 11).

The rate of illiteracy,wili then be the difference between 100
and this rate of school attendance. '

(i{i) For the age group 15 - 19 :

The same kind of argument as in (b) but referring to the age groups
10 - 13 in the year 1964 (see Table III).

3) Calculation, by age group and by sex, of the number of illiterates
in 1970

One multiplies the estimated number in each age group by the corres-
ponding illiteracy rate,

Example : it is estimated that the age group 25-29 ' of male sex consists
in 1970 of 148,000 persons, with an illiteracy rate estimated at 80 %
(equivalent to the jlliteracy rate of the age group 15 - 19 in 1960).
Hence the number of male illiterates aged 25 - 29 in 1970 : OIS

148,000 x 0,60 = 118,400

4) Estimat.ion for the year 1:970 of‘the total number of illiterates aged
15 and over . ‘ L .

The cum of the age groups gives 844,700 male illiterates and 1,049,500
female illiterates - so-for-1970 ‘approximately 1,894 thousand ..of illiter-
ates ageéﬂ;s and over.

(1) The knowledge of French has been chosen as the measure of the
illiteracy rate, as the object of literacy campaigns in Senegal has been,
until 1967, to permit the acquisition of the mechanics of reading and
writing in Frenct:.

- 11 -
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5) TIncrease by 1970,in comparison with 1960,0of the number of illiterates
The resui'i; obtained above is compared with Table 1.

"In 1960, th:e‘num'ber of people aged 15 and over knowing how to write
French was 86,900 males and 10,500 females, making 97,400 altogether.

Considering the total number of the population of 15 and over, the
number of illiterates worked out as follows :

Piales.., . 749,.200
Females 904,000
Total 1,653,200

Hence from 1960 to 1970 the number of illiterates will have grown by

240,000 (slightly less than 100,000 males and about 150,000 females),
that is to say, an average annual increase of 24,000 illiterates.

Segn,nd Cage .

Taking into account :

(a) Literacy campaign
(b) Illiterates by relapse

Previously, we considered the influence of literacy campaigns as - -
negligible.

However, a literacy campaign was launched 'in Senegal at the beginning
of 1966. According to the report to the National Evaluation Committee
in January, 1967, presented by one representative of the Ministry concerned,
3,000 people aged 15 and over were enrolled during 1966 in the literacy
centres. This figure does not indicate the number of people who have
regularly attended literacy classes. The official responsible for one
centre. near Dakar city quoted, at the same meeting, the figure of 41%, as |
representing the proportion of people who regularly attended literacy classes
and who: thus acquired in 1966 the basic mechanics of reading and writing.
1f we apply this success percentage to the total number of enrolled students,

we arrive at 1,230 people made literate,

We can say then that in.1966 the number of new literates was between
1,200 and 1,300. This figure appears trivial in comparison with the
annual increase in the number of illiterates. However, it is fair to ,
make clear that for 1966 the object of the campaign was more particularly
to make people aware of the problem of illiteracy. | ' ' '

The point'(b) that we _also adopt in this second case is the pre_sen&:'e'
of illiterates by relapse. As mentioned on page 7 , we mean by this term
those children who leave the primary-school before having reached grade 4 -

that is to say CE2 in ‘Senegal.

-'1247
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The statistics published by the Ministry.of Education ("Statistiques
Scolaires" 1963/64, 1964/65, 1965/66) provide us with the statistical data
necessary for the application of formula (16) and we can calculate the
number of pupils who, in 1963, 1964 and 1965, left school without cross-
ing the threshold of grade 4 (cours &lémentaire, deuxiéme année, or CEj),

According to formula (16), it emerges that this number of school -
leavers is equal to : :

(1) the enrolment of the first three grades (C.I, C.F., C.E.1) in
1962/63, that is 113,827, |

(2) less the enrolment of the first three gfades in 1965/66; that is
122,045,

(3) plus the sum of the pupils enrolled in the first gi:ad_e (C..:I.:) from
1963/64 to 1965/66, that is 129,200, : . . _

(4) less the sum of the pupils enrolled in the fourth grade (C.E.2)
from 1963/64 to 1965/66, that is 95,815,

Y S

(5) less the sum of the repeaters in the first grade (C.I.) from
1963/64 to 1965/66, that is 17,369,

(6) plus the sum of the repeaters in the fourth grade (C.E,2) from
1963/64, that is 13,462,

So the number of pupils leaving the primary school from 1963 to
1965 before having reached grade 4 is :

1 . - @ + 3 - W - )+ (6
113,827 - -122,045 + 129,200 - 95,815 =. 17,369 + 13,462 =" 21,260

It can be estimated, then, that betweer 1960 and 1970, among all =
the children who will leave primary school, about 70,000 will_not‘have" '
‘veached the threshold of literacy, These children are to be added to |
the numbers of those who have not been schooled in elementary reading, =~
writing and arithmetic. - : ' N

In order to know the average annual increase of the number of
jlliterates between 1960 and 1970, we should :

(1) subtract the number of new literates trained in the adult. courses
from the number of illiterates-found on page 12,

(2) .. add to the result obtained the number of school leavers who have
not reached the threshold of literacy -(grade 4).

B Finally, between 1960 and '1970-, the -increase in the number of _ili_i-
terates each year exceeds 24,000 and approaches. 30,000,

o b
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The available data only allows us to make estimates. But they pro-
vide a general idea of sizes., It is interesting to note that efforts in
adult literacy are cancelled out - or even worse = by the school drop=-
out rates. We also see what the annual number of literates through
adult education would have to be if it is to have any change on the over-
all number of literates. And then,the cost of school failures, added to
the costs involved in making adults literate, considerably increases the
marginal costs defrayed for the new literates,

So one can hardly insist too strongly upon the need to coordinate
adult literacy projects - whether functional literacy or not - with the
policy for development of the school system.




TABLE I

SENEGAL - African population in 1960/61 according to knowledge of
French (in thousands)

1

Age u?l‘:l:gsz:; d 2::§§; | Speaks . Reads Writes sf:te d Total
Males
14 14,1 041 0,1 - 7.6 - 21.8
15«19 778 2ol 145 0o 20.7 0 102.5
20m24 794 Le2 342 0.2 14,7 O 10147
2529 94,9 6.0 57 0.2 1243 0.1 119.2
30=34 79.0 548 6.8 0.3 9.9 0,1 101,49
35239 69.1 5.4 5¢3 0.2 8.3 0 884
Lol 52.7 5.8 Lo 0 642 0 6849
4549 5546 ka9 3.7 0.5 5e7 0.1 705
50«5k 41,6 3,0 2¢3 0.1 4,0 0 51,0
" 55=59 3548 2.0 2.0 0.1 2.7 - L2,6
60 79,0 o 347 0.1 2.5 - 89,k
Total ’ 679.0 43,7 3843 148 9445 0.5 857.9
14 13,3 0 0 - 2e3 - 15,6
1519 122,0 0.7 0.6 0,1 547 0.2 12943
20=2k 13645 0.5 0.7 0 242 146,0
25~29 159.2 0.6 Ouk 0 1.2 - 1614
303k 108, 1 0.3 0.5 - 0.7 - 109,.6
55=39 93.6 0.2 0.2 - O3 - 94,2
L=l 6L4a6 0. 0,1 - 0.2 0o 6541 ﬂ
4549 59.6 042 0 - O« C 60,0
50&54 42,1 0 0.1 ~ 0 - L2,2
55=59 30.7 0.1 0.1 - - 0 30,8
60 81.7 0o Os1 - 0o o) 81.9
Total 911.4 2.8 2.8 0.1 12.8 0.2 03041

-+15 20

Source: "La population du Sénégal” (L: Verriere, Dakar, 1965)
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TABLE II

SENEGAL - School attendance of African population of school-age, by
age, 1960 (in thousands)

Ag e Total Not at At sc school _ Not i i
& population school Koranic Other stated f
Boys
5 56.2 52.0 0.3 3.6 0.3 f
7 56,2 34,0 10.6 11.5 0.1 ]
8 45.9 25.2 8.6 1.9 0.2 |
9 35.2 18.9 5.7 10.6 0 ¢
10 31,8 16.0 5.9 9.8 0
11 28.5 15.3 3.8 9.3 | 0.1
12 27.4 14,8 bobh . 8.2 0
13 26.0 14,3 | 3.9 7.8 - -

Total 6-13 302.4 . 179.3 51,3 71.0 0.8 :
Girls 3
}
5 56,7 54,5 | 1.7 0.2 0.3 .
6 51,2 45.9 3.4 1.7 0.2 i
7 49.1 38,6 3.0 7.4 0.1 3
i
8 41,0 31.9 2.3 6.7 0 1
: {
9 32,5 24,8 - 1.7 5.8 0.2 :

10 28,2 21.4 1.4 5.4 0.1

11 - 22,3 17.1 0.9 4,1 0.1

12 26.3 20.7 1.1 4ol 0.1
Total 6-13 273.0 218.8 4.4 |  38.8 Ll g
Source: "La population du Sénégal" (L. Verriére, Dakar, 1565) \’
4
- 16 - 3
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SENEGAL - Estimatiecn of scheol enrolment rates, as at 1.1.64

TABLE I1I

Age as at Enrolment rate (%)
1o Boys Girls
10 £7.0 2.5
11 49,6 22.3
12 40,0 17.7
13 38.8 14.0

Source:

- 17 -

e

"Statistiques Scolaires, 1963/1964",
Ministere de 1'Education Naticnale du Sénégal
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PART TWO -

ANALYZING CHANGES IN ILLITERACY RATES

CHAPTER I. - TRENDS IN ILLITERACY -

In thie chapter we are going to examine how illiteracy rates change
in a given country, as measured by the illiteracy rates or the number of
illjterates, As a result of this: study on the literacy trends it will be
possible to establish coefficients which will be useful in working out a
literacy policy on a rational rather than an empirical basis.

In a certain country at a given date, for instance, the number of
illiterates aged 10 years and over is equal to the number of people who
are 10 years old and -older, minus the number of literates of that same age

group.

1f the number of literates increases at a rate which is lower than
the population growth rate, the number of illiterates will ‘increase. What
will happen if the number of literates increases faster than the population?
The number of illiterates will not automatically drop; there will only be
a decrcase in the number of illiterates under certain conditions - which
we will set out further on. x Coo

.. Let us take an example :

A country with a population growth rate of 3% has a 20% literacy
rate for the 10 years and over age group. - What conditions are required to
make the number of illiterates drop? We could reword the question : how
could this country increase the number of literates and, thereby, curb the

spread of illiteracy? .

Among the various cultural, social and economic factors which underly
the literacy level, the most important omne is, obviously, the education
given to children in primary school, If all the school age children in a
country attend school long enough, after a certain number of years the
population will no longer comprise any illiterate adults, besides those
fow who suffer from mental handicaps and are unable to learn how to read
and write. The best way, then,of eliminating illiteracy is to provide
enough’ education for the children,

This, however, requires time, and countries with a 90, 80 or 70% illi~-
teracy rate are quite rightly anxious to shorten this time as much as
possible, ~ For this reason mass literacy campaigns were put into operation
and, more recently, functional and selective literacy projects have been

_19— .../ﬂ..
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carried out, some of which have received assistance from Unesco and from
the U.N. Spec1a1 Fund., These projects aim to provide the training needed
for adults to be able to 1ntegrate themselves quickly iuto the economic
wheels of their country. PR

At the outset we must say that the number of people enrolled in
literacy classes does not correspond to the number of new literates, just
as the total number of students enrolled in primary education cannot be
considered as an estimate of the number of school trained literate children.

i AP 0y ey ¥ it bredt

The case of literacy campaigns was briefly examined in Part One.

The estimated number of school trained literates will be based on
the number of students who reach the fourth form, or, more precisely, the
number of new school trained literates will be represented by the total
number of students who are promoted from the fourth to the fifth year of -
studies and the students who leave school at the fourth year level.

s SR e

' ITh ‘countries where repetition of a form is prevalent, the number of
new school trained literates can be calculated by subtracting the number
of students who, in tj, are to repeat courses at the fourth year level
from the number of fourth year students in t,. (Repeaters are not taken
into consideration because students who repeat a form would be counted i
tW1ce in the statistics coverlng ‘two successive school years.) |

" In many of these countries where pupils are not always automatically
promoted, data on the number of repeaters for each year of study and for
several school years are not yet available. When this is the case, the _
number of school trained literates can be estimated by taking the total ;
number of students enrolled in the fourth year of studies,

In the country under consideratlon, the average annual rate of in-
crease for literates is 10%, _ . i

Graph 1 (page 21 ) shows the trend in.illiteracy'in this country(l), §
assuming that the population growth rate and the literacy growth rate re-
main coﬁstant'throughout several years, :

The graph clearly showe that the number of literates age 10 and over
increases more quickly than the population of that same age group. What
can be said about tne number of 1111terates repres.nted by the distance
between the two curves? : '

Y

( )Not taking into account that the per age group literacy rates are
hizher for young age classes,
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GRAPH 1

OF THE NU}BER OF ILLITERATES IN RELATION TO
OF DEMOGRAIHIC GROWTH AND THE RATE OF INCREASE
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At the outset, the number of illiterates in the ten year and older
age group is equal to the population of that same age group (1,000) minus
the number of literates in that age group (200), that is, 800.

By drawing, from 1,000 and 200, two lines which are parallel to the
axis representing the years, and by measuring the distance from these paral-
lels to the population curve and to the literates' curve, it is possible
to assess the increase in the number of illiterates.

Vertical line AB, covering 160 people, represents the increase in the
population, which, in 1975, thus, is equal to 1,000 + 160, i.e. 1,160.
Vertical line CD, covering 120 people,represents the increase in the number
of literates, so the figure by 1975 is 200 + 120, i.e., 320, 1In 1975, then,
the number of illiterates is 1,160 - 320, or 840, which represents an in-
crease of 840 =800, i.,e. 40 since 1970.

The increase in the number of illiterates could be calculated by
taking the difference between AB and CD, i.e. 160 - 120 = 40, so, in 1975,
the number of illiterates is 800 + 40 = 840.

The difference between the lines AB and CD shows us whether the num=-

* ber of illiterates has increased or decreased.

In 1975, AB is longer than CD, which means that the number of illi-
terates has increased since 197C. ' ‘ : .

In 1982, A'B' is equal to C'D', which means that the number of illi~
terates, at that date, is the same as at the starting date, therefore be-
tween the end of 1975 and the beginning of 1982 the number of illiterates

has declined,

After 1982, lines parallel to AB are shorter than those parallel to
CD; A"B" is shorter than C"D", which means that each year the number of
illiterates decreases in comparison to the 1970 and 1982 figures, since no
increase or decrease was registered at the latter date.

'So, after climbing (the graph shows up to GH or 1977), the number of
illiterates declines as from 1978. By reading the graph we can see that
the literacy rate reaches 50% in 1984 when line KL, which represents the
number of illiterates is equal to line LM, which represents. the number of
literates,

In the country under consideration the trend in illiteracy can be
summarized as follows :

1) Increase in the number of illiterates, 1970 - 1377;

2) Continuous decrease in the number of illiterates as of 1978 with :

ceelees
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a) the same number of illiterates in- 1982.as at the starting.

""" date, then o
b) 50% literacy in 1984.
Can we say that these different stages of development in eradicat-

ing illiteracy are characteristic of the phenomenon we are studying or do.
they only apply to a given country, in which case their applicability is

restricted?

1. Effects of the increase rate of literates

Graph 2 (page 24) shows the trends in illiteracy in two countries
where the population growth rate is 3% and where the illiteracy rate at
the beginning is 80% and the literacy rate 20% In one country (A) the
rate of increase for literates is 10% and in the other (B) it is 6%.

In country A - which has the same characteristics as the country in
the preceding graph - the curve representing the number of literates shows
that in the beginning the number increases slightly and then slopes off,
slightly at first and then more sharply. The literacy rate reaches 50%
after about 14 years, as shown at the point where.the two curves intersect.

The number of literates in B increases but, of course, more slowly
than in A, and although the average annual rate of increase (6%) is double
the population growth rate, the number of literates in B continues increas-

'ing at least throughout the 25 years covered by the graph.

In A, after eight years the number of illiterates starts decreasing
although the illiteracy rate is still 66%, while in B the number of illi~
terates will start decreasing after 33 years, at which time the illiteracy
rate will be around 48%.

"In.A, after 14 years the iliiteracy rate ié_SO%_ahd'the literacy
rate 50% too, at which.time the number of illiterates is already 5% lower
than at the outset.

In B, the illiteracy rate reaches 50% aftér 32 years and; at that
time, the number of illiterates (which has not yet started dropping) is’
50% higher than-at the outset. ”

In A, the decrease occurred before the 50% rate was reached, while
in B the decrease occurred almost at the same time as the 50% rate was
reached. |

A comparison of the trends in illiteracy in these two countries where
the only difference lies in the rate of increase of literates (6% and 10%)
shows, which common sense suggests, that the increase in the number of
literates has a considerable cffect on the evolution of illiteracy.
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GRAPH 2

THE NUMBER OF ILLITERATES AND THE NUMBER OF LITERATES
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Differential increase coefficient

The rate of increase of literates can be divided into two components:
1) one will .have. the. same-value as the population growth rate "r";

2) the otaer will represent the difference between the rate of increase
of literates and the population growth rate.

The second factor, the differential increase coefficient, will be
designated by "d" hereafter,

For instance, in the case of A and B,

where r = 0,03 = 3%, subsequently
for A,d = 0,10 - 0,03 = 0,07 or 1%,
and for B,d = 0,06 - 0.03 = 0,03 or 3%,

During this study we will see how essential it is to know this dis-
tribution of the rate of increase of literates in order to understand the

evolutionary process in illiteracy.

2. Effect of the initial literacy rate

Let us try to detect the effects of the initial literacy rate on
the stages of evolution in illiteracy. Graph 3 (page 27) represents the
modifications in the number of literates in two countries, In both coun-
tries the population growth rate is 3% and the literacy rate is 40%, the
illiteracy rate 60%, In one country (A) the rate of increase for lite-
rates is 10% and in the other (B) it is 6%,

In A, the number of illiterates starts decreasing in the first year
already, and the 30% illiteracy rate is reached at the end of about four

years.

In B, the number of illiterates first goes up slightly and then
drops back to its starting level., The number decreasesslowly, and the
50% rate is reached after eight years.,

The evolution of illiteracy in these two countries is different
from what could be observed if their literacy rate was 20% instead of 40%

(illiteracy rate 30% and 60%).
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We can conclude that not only does the growth rate of literates
(and especially the differential increase coefficient) influence illiteracy
trends in a country but that the value of the literacy rate is also a fac~
tor to be borne in mind when drawing up a country's illiteracy eradication

programme.

3. The effects of the population growth rate

The two preceding graphs have shown the influence of the initial
literacy rate and of the growth rate of literates on the trends in illi-

teracy.

(In the examples at hand the school system was considered to be the
only channel to literacy which did not have a negligible result. Of course,
the conclusions would not have been changed if the quantitative effects of
"]jteracy campaigns' in illiteracy eradication had not been negligible.)

Let us examine the trends in illiteracy in two countries which ini-
tially have the same illiteracy rete (70%) and the same differential in-
crease coefficient, d = 3%. In country A, the population growth rate is

2% and in country B it is 3% (see Graph 4, page 28).
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In both cases, the curve representing the differential increase co-

efficient dissacts the two other turves (the curve representing the number
of i1littaerates and the cuwve vapresenting tha number of 1iterataop) gt the
same point, i.e. after 17-18 years, when the literacy rate is 50%. - So

~the two countries reach a 50% illiteracy rate after the same length of
time (influence of the differential imcrease coefficient).’ -

The differences show up in the manner in which the number of illi=
terates changes.

In A, ‘the number of literates will increase during the first ten
years with the meximum climb being around 4%, When the literacy rate
reaches 507% the number of illiterates will only be 1% greater thanm the
initial number. ' ' '

.. In B, the increase in the number of illiterates will continue during
the first sixteen years with the first drop taking place at the same date
that the illiteracy rate attains the 50% mark, As Graph 4 shows, in B
the increase in the number of illiterates is greater than in A, In 4,
the increase was equivalent to 4% of the initial 700, while in B the in-
crease finally reached 21% of the initial number,

The following diagrams;lat:different scales, show the variations-in
the increase of the number of illiterates, ' C

. ’ : ’/
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/ /"/\
700 500° /_—s\ ~ Y,
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/ /
. /. /
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e /
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These graphs show that the number of illiterates does not change
along the same pattern as the illiteracy rate, and that when studying
trends in thé numbers of illiterates, the population growth rate is a
parameter not to be neglected. - v

4, Compined influence of the various factors

According to the conclusions drawn by examining trends in illiteracy,

based on various assumptions, we find that the rate of increase for lite-

rates, and especially the part called the "differential increase coeffi-
cient", as well as the initial literacy rate, have an effect on the deve-
lopment. of the illiteracy rate. _Furthermore, the variations in the number
of illiterates is related to the population growth rate.
. s o : e .. . . . o.co/ooo
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~ During the study, the connection between the decrease in the illi-
teracy rate with the differential increase coefficient and the initial

1literacy rates will be examined.

'As concerns the number of iiliteratéé, we will provide some figures
which show that there is & connection between the quantitative évolution

.of illiterates and the value of the population‘growth rate.

Let us take two countries that have the same population growth rate,
and where the number of literates increases by 9% each year.

| In_coﬁntry A, the illiterécy rate at the outset amounts:-to 70% of
the population, and in B, 80%. '

With such information available the number of illiterates in country

,A‘Will start going down after two years, while in B this decrease will

only start at the end of nine years.
.'So 've see how influeatial the initial rate is,

Now, let us take three countries which initially have the same 80%
illiteracy rate and 3% population growth rate. The rate of increase for
literates differs from country to country : for A; 10%, for B, 9% and
for C, 6%. The number of illiterates will start declining at the end of
7 years in A, at the end of 9 years in B, but not before 30 years have
passed in C, ‘

This shows us the influence of the rafe of increase of literates.

Now, let us consider four countries having the same 70% illiteracy
rate at the outset. Three, A, B and C, have the same 3% population
growth rate, while in the fourth country the population growth rate is
9%. The rate of increasefor literates differs from country to country :
9% in A, 7% in B, 6% in C and D.

What progression will the number of illiterates follow in these
countries ? ' '

In A, the decrease will start at the end of 2 years,
In B, the decrease will start at the end of 11 years,

In C, the decrease will start at ‘the end of 17 years, -and
In D, the decrease will start immediately. -

So we see the unmistakable effeét-of'the«ﬁopulation'grthhﬂrate.m:

We cpﬁ1d;indré§se the number of examples by changing only one factor

in each case, -

- Let us femeﬁﬁer that the number of {lliterates does mot change along

"'the same lines as the illiteracy rate aud that the former is connected
more closely to the variable - the population growth rate - than the latter.
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5. Effects of past developments

In the cases above, no consideration was givén'tbutﬁéudifferences |
in the i1lliteracy rates per age group concerned. These differences can .’
give some indication of the illiteracy and literacy trends in the past.

In developing countries, the youngest age groups have an illiteracy
rate which is lower than that of the same age group in the preceding gene~
ration. In some cases these rate differences are considerable; this
applics when the average annual rate of increase in the school enrolment
in primary education is sharp, for instance, let us say, 10% in ten years.
If we want to have an idea of the recent trends in the literacy rate we
only need to examine the rate differences between the 10 year and older
group and the 15 year and older group.

For instance, for Dahomeyan boys there is a four percent difference
(84% for age 10 and over, 887 for age 15 and over). In Ivory Coast,
though, the difference is 107% (82% for the 10 year and over group, 92%
for the 15 year and over group). This is the result of more ample school-
ing in Ivory Coast than in Dahomey.

L Between 1950.and 1961, : for. instance, the average annual rate of in-
crease in primary school enrolment was 10% in Dahomey and 21% in Ivory
Coast. 1In the 10 to l4 year age group, the {1literacy rate in Dahomey is
62% and in Ivory Coast 33%.  For the age group over 10 to 14 years, the
illiteracy rate is higher in Ivory Coast than in Dahomey.

We could also compare the rates for various age groups from Ivory .
Coast and Dahomey with those of Tanzania, where boys over 10 have the
same illiteracy rate as in Ivory Coast : 82%.

In Tanzania, the schooling process in recent years has been the same
as in Dahomey, but literacy training through schools and through literacy
campaigns has been more unifornly provided in_Tanzania than in Ivory Coast.

By examining from the following table for 1962, we clearly see that
if we apply the same growth rates for literates in these four countries
we will not have exactly the same decrease in the illitcracy rates because
the per age group illiteracy rates differ.

Country Illiteracy rates, for males, per age group _
T 164 15% 10214 15-19 0 20-24  25-34 - 3504 45-54 55-64 . ..
Cameroon 60 69 13 % 4 75 90 91 99
Ghana 62 71 21 26 53 75 " 87 96 98

Kenya 57 170 22 45 48 61 73 85 92
Zambia 64 65 54 57 6l 63 67 75 80

Therefore, it is necessary to add the adjustment factor,which applies
to influences stemming from past trends, to the other factors alrcady men~

tionecd.
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CHAPTER II - MEASURING PROGRESS

1. A 50%-1‘:i.tera'cy rate

The literacy rate reaches 50% when the number of illiterates or of
literates is equal to half the population.

So,

Pto a populatioh' of 10 years and older, in to

| O(o  the literacy rate, in to
Pto(c{ o) the number of literates in tg
T the population growth rate.

r+d the rate of increase for literates

When the literacy rate reaches 50%, we have

The mumber of literates = the population (litz:era'tes + illiterates)

In any given country, the initial literacy rate and the populétion
growth rate are basic data, In order to find out the number of years re-
quired to reach a 50% level, when r + d are known, a value which fits

into the equation has to be found for n.

In tn, we have :
Pto (1 + x)n

P 1+ r+dn-=
. t:oo(t> ( r ) 2
L+r+dn_ 1
(1 + o)t 2 A0

Using this equation, we can also find d when n is known.

Example :

A country with-an 85% illiteracy rate or.15% literacy rate and a 3%
population growth rate wants. to know how many years it will. take to reach
a S0% literacy rate. The average rate of increase for the number of

literates is 8% per year.

The given information then is :

Y
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r = 3% = 0,03
r+d = 8% = 0,08
A, = 152 = 0,15
Therefore
(1 0,08)n _ 1 S
(1 + 0.03)n 0,15 x 2 0,30
It is a matter of finding n, so :

(1,05)n = 3.33

By looking in the 5.00 column of the appended table we see that the
u value which is closest to 3,33 is 3.39. The value for n can be read
in the "n column" on the horizontal vwhich corresponds to 3,39; here we
have 25. : -

The answer to the question is 25 years.

The same country could have set a time limit, let us say 10 yearé.
In that case it would like to know the average annual rate of increase
‘which should be applied to the number of literates.

Two methods of calculating can be derived from the following formula :

(L+xr+d)n 1
1+ 2dq
First method
L+t d@lo 1
(17 0.03)10 5.30 3.33 |
The table shows that the ul value for i = 0,03 (or i% = 3.00) when
n is 10 : o :
(1+ 0,038 = 1.34
Therefore :
(Q+r+ 0 = 3,33 x1.36 = £

.../...
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By looking at the table and following the horizontal column when
n = 10, the value closest to 4,46 is :

4,41 in the 16,00 column,

A i R S SRR A )

This infers that the value is slightly above 16%.

So in this case the answer to the question would be : the average
annual rate of increase of the number of literates is 16%.

Second method . Co : !

(L+r+ R _ 1 :

(14 )0 2 qQ :

°© |

This can be written : é
' 1

(1L + d)m S e 1

2y o :

or f ‘ §
(1 + a)l0 = 1 = 3.33

0.30 ' ":". ‘
Look at the table and follow the horizontal line when m = 10 to find |
the value which is closest to 3.33 : 1% = 13, which corresponds to the

.value of d, :

The rate of increase for the number of literates (r -+ d) will, then, |
be equal to :

3% + 13% = 16%

So 1if we know the population growth rate and the literacy rate we
can calculate d or n (the other being a fixed figure) in order to reach a

50% literacy rate.

The same calculations can be used regardless of the literacy rate
under consideration.(l) The % (or 0.50) need only be replaced by the
literacy rate that one wants to reach, .

For instance, if the target is a 30% litcracy rate, instead of %,
that is to say 0,50 literacy rate, we will have 0.30 and the formula be-

comes
(L4 r+dn  _ 1l _ 030
(0 fr)n 0.30 x(‘j,o K, T

.../...

(I)See pages 39 and following.
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2. Measuring the illiteracy Yate according to the value-of the differen-
tial increase coefficient

Graph 5 (page 36) shows seven :urves for the differential increase
coefficient when : .

d = 1% (0.C1) up to d = 7% (0,07).

It establishes a relationship between the value of the illiteracy
rate (from 90% to 0%) and the number of years required to progress from
one rate to another. '

Through these curves, then, when we know both d and the period dur-
ing which the differential increase coefficient applies, the value of the
illiteracy rate can be determined.

Vhen the illiteracy rates are known, these curves can also be used
to find either d or n (number of years).

For instance, in 1962 a country had a 90% illiteracy rate. The rate
of increase for the number of literates is estimated at 6%. If we know
that the annual population growth rate is 2%, how can we find the illi-
teracy rate for this country in 19727

d = increase rate for the number of literates minus the
population growth rate

d = 0,06 - G,02 = 0,04 = 4%,
Since 1962 was the starting year (point 0), 1972 will be year 10.

From 10, draw a line perpendicular to the axis representing the
years up to the point where it meets the d = 4 curve. From the intersec-
tion point, a line parallel to the years' axis is drawn, This line cuts
the illiteracy percentage axis giving the value of the illiteracy rate,

i.e. 85%.

_If the initial illiteracy rate vas 80% instead of 90%, the first
step would have been to situate the year 1962. In order to do this,
starting at 80, draw a line parallel to the abscissa; from point A, where
the parallel line crocsses the d = 4 curve, a perpendicular line is dropped
onto the abscissa.

Y
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This perpendicular drops to point B which gives the point to be con-
~ sidered as the starting year, that is, 1962.

In order to find this country's illiteracy rate in 1972 count ten
years, starting from B and proceed as above.

Now let us assume that we want to find out what rate of increase to
choose for measuring the number of illiterates. We know that :

- the population growth rate is 2.5%
- the target is to progress from 80% illiteracy rate to 70% in ten
years. .

Starting from 80 and from 70 we draw two lines which are parallel
to the axis of the abscissas. These parallels intersect the various
curves. The curve chosen is the one upon which the distance’ between the
two parallel line/curve intersection points represent 10 years.

None of the curves meat these conditions., Therefore an additional
curve has to be drawn between 5 and &4, closer to & than to 5. This infers
that d = 4,3,

The rate of increase for the number of literates should be 4.3 + 2.5
= 6.8, or about 7%.

Ye have used the preceding graph to draw up the following table
which gives the number of years needed to decrease the illiteracy rates
(shown in 10% groups). The differential increase coefficient was knownm,
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Estimated number of years needed to decrease the illiteracy rate according

to the value of the differential increase coefficient and the value of the

illiteracy rate.

Value of thé Number of years needed to bring about a 107% decrease in the
R illiteracy rate according to the value of the initial rate
differentisl :
increase 90% f80°/. 70% 60% 50% 40% 30% 20%
"« to to to to to to to to
coefficient 80% 70% 60% 50% &0% 30% 20% 10%
0.01 70 &3 30 23 18 16 14 12
0.02 35 21 15 12 9 8 7 6
0.03 24 14 10 8 < 6 5 &
0,04 18 11 7 6 5 74 4 3
0.05 14 9 6 5 b 3 3 2
0.06 12 7 5 & 3 3 2 2
0.07 10 6 | & 4 3 2 2 2

These estimations were vead off the graph.
We have noted that when d is given,

", It takes.twice as long to progress from 90 to 70% (20% decrease)
than to progress from 80 to 50% (30% decrease); C

. It takes just as long to progress £rom 90 to 80% (10% decrease) as
' from 80 to 50% (207% decrease); A

. It takes just as long to progress from 90 to 70% (20% decrease) as

" from 70 to 10% (6O% decrease), .

" " We have noted that whe;ix the decrease 'gai:e is fixed,
_« It takes twice as long if d = 3% than if d = 6%;

:. Tt takes three times as long #Z d = 2% than if d = 6%.

We have noted that :

. It taikes just as long to progress from 30 to 807% when d = 3% than
it takes to progress from 90 to 60% when d = 6%, oxr from S0 to 50%
when d = 7%. S -

In conclusion,

. The decrease in the illiteracy rate (or increase in the literacy
rate),

. The number of years needed to bring about this decrease (or this
increase),

. The value of the differential increase coefficient,

are closely relatzd. It would be dangerous to carry out an illiteracy

.../D.'
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eradication programme using one of these factors without having examined
the other two and their reciprocal effects.

P PR S S P

3. The dirfferent:ial increasé coefficient and t:he“ ﬁﬁﬁlbef of irears needed !
to reach a fixed target in terms of the literacy rate |

- .!?Jh‘en an illiteracy rate changes from 80% to 60% this means that
the literacy rate has climbed from 20% to 40%. ‘ :

IfCiO represents the initial literacy rate, the pool of literates
in to will be Fto i o if the total population for that age group is Pto
and Qo _Pox o |

) Pto "

Since we know that the rate of increase for the number of literates
is equal to r + ¢ and that the population growth rate is r, in tp, we know
that the total population will be equal to P¢, (). + r)! and that the popu-
lation of literates will be equal to Pto q o (1 + x-+ d)n,

In t,, the literacvy rate ‘(tn,' then, will be :

d, - _ Pto Olo (1 + 1+ d)m
n .Pto (1 + r)n

and : . . ;

0( an = :i o (1+’r+'d)n>'/‘/‘-)(_o (1 + aym

) (1 + r)n

By étatfng that :

‘i D - 4, = the literacy rate '"at the end"
o o the "initial" literacy rate
we see that :
in = a = (1+d}n : . o C :
T
and we can write that : ' - SR '
log a = n log (1+4d)

~ For several different values of a, curves can be worked cut which
relate n (n being the number of years needed to reach a certain literacy
rate "in the end") to log (1 -+ d) (d being the differential increase co-
efficient mentioned above). The curves on graph 6 (page 41) show eleven
different values for a and the corresponding n and d values.

A"Ac'ouhtr:y wants its litevacy rate to go from 10% up’ to 20% and wants
to know what average annual growth rate its school system will require,
the schools being the only source of literacy training.

coeleas
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_First, the value of a must be calculated :

a = -g-‘-:-; in this particular case, a = -%% = 2

We can find.the rate of increase for the number of literates by add-
ing the population growth rate to the differential increase coefficient,
So the next step is to find the value of the differemtial increase co-
efficient. In order to look for this value we must take our bearings on
the a = 2 curve,

Je could assign many different values to d, but the value of n will
depend on the value selected for d, that is, the number of years needed to
reach the objective.

For instance :

9, n will equal S.

if d =
if d = 8, n will equal 9
if d = 5, n will equal 14, etc.

The values of d and n may be coupled in many ways, but not all of
them are of the same interest to the country.

Financlal restrictions, classroom capacitfy, teaching personnel, time,
etc, all provide data which make it possible to choose the d and n values
from amongst those given on the a = 2 curve,

However, if one of the values, d or m, is fixed at the outset, the
other automatically follows on the curve; no choice is left,

So in the example at hand, we could not say that d = 8% and then say
that the 20% literacy aim will be reached in five years (n ='5). We see
that if d = 8%, on the a2 = 2 curve n is 9,

In order to reach the target in five years, we must consider a diffe-
rential increase coefficient of 15%.

The definitive answer to what growth rate should be assigned to a
school system depends on : :

. The time period in which the target is to be reached,

1

2. The population growth rate,

3. The ratio betweeh the number of literates per school and the initial
"stock" of literates, : o . o

4, "The relation between the rate of increase for school trained literates
and the growth rate of the school system. . :

The distinction made in point & between the rate of increase for the
number of school trained literates and the growth rate of the school system

coelens
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results from the manner in which the school system is presently run.

The increase in the number of pupils in primaxy education is too often due
to the high enrolment - in the first year of primary schools = of pupils
who do not even reach the fourth form (1) or who, more and more, repeat a
form once or even twice. So the number of literates may increase by 5%
per year while the total number of pupils in primary school, because of
defects in the way the system operates, will increase by 8, 10 or even 15%,

The indications provided by the a = 2 cufve"'eipply just a"s"t"«;el.'l't-ihen
progress is to be made from 10 to 20% or from 15 to 30% or from 20 to 40%,
since in each case a = 2. o

We see that :

d\n__B_O’

J o - B ° 2
=ég'=2

j ;_' 20

A country which wants to progrese from 10 to 40% would follow t_hé
a = & curve, since : '

do 10

Tc find out the possible \;alues for d and fbr n when progress from
30 to 40% is to be made, the a = 1,33 curve must be used :

O(n_é_q 4

[ .j

--—-a—a = 35 - _1.33 B

It should be observed that all the curves for the 2 value do not
appear on the graph, and tne lengths fox the eleven curves, in certain..
cases, may be too short to solve a given problem. Im such cases the
answers can be found by using the formula log a = n log (1+d) directly or,
on the basis of the remarks made on page 38 by working out a simple multi-
plication using the table on the same page, OT by using a pair of values
given by the a curve, ' Co :

As an example let us take a country which wants to increase its
literacy rate from 10 up to 35% (or to decrease its illiteracy rate from
90 to 65%) in a period of five years. The value oi-the differential in~
crease coefficient must be found, The value of a is 3.5, D

...l...

(1)

See Part One,
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-

a = 3.5

Takin‘g.the“eqt.._tat:ion :

a log (1+d),

log' a
we find that th_é value -of. th_e.diff_eren_tigl_ivncreas’é ¢oefficient is 28%

Taking a reading on graph 6 at any point on the a = 3.5 curve, let
us say d = 11% and n. = 12, and then dividing the product of d x n by the
given time period, that is, five years, we obtain a quotient which is
close to the differential increase coefficient :

an . 12 .
""5— = 5 2604—

Using the table on page 37a33 & the remarks on page 38, we will see
that it is preferable to take a 0.C5 value(l) for the differential in-
crease coefficient. Taking this value, in order to progress from 10 to
35%, we then calculate : :

5

5 + 9 + 92- = 97
0.05221 . .97 = 27

The solution, then, is 27% for the differential increase coefficient.

4, Decreasing the number of illiterates

The number of illiterates is equal to the population (P) minus the
number of literates (P O ), .

. 1f the number of illiterates decreases, the number of illiterates
in tp will be smaller thdn the number of illiterates in tn-.l.

“This can be shown by the following inequality : ..
“Ptn = PO tn < Ptpn.l = 2O gn-1

“1f the average annual population growth rate is r and the rate of
increase for the number of literates is equal to r + d, we can state that :

.. L 'I. ...:

g ('1'}""1‘6" ‘simplify the calculation,
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.....

Pro(1+r)0 = Pro O o(1+r+d)n LPro(1+r)=L = Pyo o o(1+rid)n-l

(Ltrrd)n=1 . r+d

1
& o < (1+r)n-1 r

Using this formula, when-r and d are known, n can be calculated,
Example : ' B

In the beginning a country has a literacy rate of 20% (an illiteracy
rate of 80%). The natural annual population growth rate is 3%. The

.“.average annual rate of increase for the number

of literates is-10%.

. After’ how. many years can this cduni:i:y hbpé" to’ see '—"th_e nu'miaé’i' -"df'-‘:'-
jilliterates decrease, assuming that the above rates, except, naturally,
the above literacy rate, are maintained? B

The inequality : . L

o fee -
‘I

D EE (Lpd)d=l T r+d
o el T
becomes :
1 (1 + 0,10)n=1 . 0.10
0,20 (1 + 0,03)n~-1 0.03

5 << (1 + 0,07)n-1 X 3.33
The number of illiterates will decline when :

n~l ___5.._
(1 + 0,07) = 333

(1 + 0.07)n=1 > 1,50

In the 7% column of the appended table, we look for the un value
which is equal to or greater than 1.50, 1.50 is found in the horizontal
column starting fron 6, so we have the value for n - 1,

n-1=6,son=7

We can therefore infer that the number of illiterates will decrease
as from the eighth year.

We have just examined the case in which the number of illiterates
will start to drop at the end of n years,

The basic information would be different if we wanted the number of
illiterates to decrease from one year to the next, so not only would :

Ppo (L) = Pro o (Ltrtd)n < Peoll+r)Rl - Pyg d o (L+r+d)n-l
Y
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but also :
TPy (I+T) - Py Ao (1+r+d) < Peo = Peo N o
In this case,

(i (r'{‘d) | > re

r
or r+d TS e—

-’
ol
'If we want the number of illiterates to decrease from one year to the
next, the rate of increase for the number of literates must be higher than
the result of the population growth rate divided by the literacy rate of
the previous year.

in conclusion, we can say that :

The essential factor influencing the progression of the literacy
rate is the differential increase coeificient. But as concerns the evolu-~
tion of the number of illiterates (not the illiteracy rate), the effect of
the population growth rate must also be taken into consideration.




CONCLUSION

We might ask ourselves what the use is of measuring the developments
in literacy in this manner, taking into account the yields from the school

system,

It allows us to evaluate the effort needed to attain a target in
literacy and to formulate strategies which our resources can underwrite.

The scopz of this effort and the means to be put to use and, finally,
the strategy to be used in the campaign against illiteracy differ, depend-
ing on whether the literacy rate is to be increased or whether a certain
number of people are to be made literate.

1. The target can be expressed in terms of literacy rates.

Throughout Part Two, we saw that by using graph 6 we could determine
the average annual rate of increase for the number of literates needed
to ensure that at the end of a given period of time the percentage of
literates in the whole population (in the 10 year and over age group, for
instance) would correspond to the objectives set down.

The difference between the end number of literates and the initial
number only provides a rough indication of the scope of the literacy cam-
paign needed in ordex to reach the target, and does not indicate how many
persons are to become literate during that period.

In actual fact, we must, on the one hand, bear in mind the annual
decrease in the initial pool of literates - mainly due to deaths - and,

on the other, the input from the school system into the stock of literates.

The size of the literacy campaign, finally, will be determined by
the result of the following operation. When the value of the final number
of literates has been settled, we must : ' E

- 1) subtract the initial number of literates,
ii) subtract the school trained literates,

iii) add the number of literates who died between the beginning and
the end of the period. o

Point ii) can be calculated by extrapolating trends from the school
system; and a calculation on the yield from the school system could en=-
courage one to question its functioning.

NP
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Will trends of past years continue? Should they? 1Is a quantitative
improvement of the school yield necessary? etc.

Point iii) will not only be contingent on the literacy rates of the
various age groups in the beginning but also on the age of the people
made literate during the campaign. The suxvival coefficient depends on
the age, The difference may be negligible for a five-year period but
this will not hold true for a decade, In order to have a given number of
literates at the end of a decade, a greater number must be taught if the

~age .group is the 45 year and older group than if the age group is 20 to
35. . :

We see how important the selectivity factor is then in literacy cam-
paigns, not only for economic reasons - in order to integrate literacy
campaigns in economic development projects - but also because of the demo-
graphic criteria whicn implies a qualitative selection of future literates,

,_ In a functional, selective literacy campaign, it is the tactics which
should be selective and the educational approach which should be functional,

One must note that the annual number of persous to be made literate
cannot be obtained by dividing the total pool for the period by the number
of years which compose this period.

The sailing speed cannot always be reached duriiig the first year.
Furthermore, inculcating adequate literacy usuaily requires more than a
year,

Scheduling literacy training is also important.

2. The target can be expressed in terms of the number ,of persons to be
made literate, -

This second form of expression is used more often than the first,
especially in the case of functional literacy.

For instance, it can be said that so many people are to be made
'literate during the functional, selective literacy campaign which has
been integrated into an economic and social develcopment project, The num=- 1
ber of persons to be made literate, then, is fixed; what will be the
effect of this campaign in eradicating the national society's illiteracy
and, subsequently, can a significant result be obtained? |

The arithmetical calculations will be carried out in an order which
jis inverse to the one used for calculating the target in terms of lite=
racy rates,

The impact of the number of new literates on the literac-'y rate will
often be slight, except in cases where the illiteracy rate is very high,

Quite clearly, calculations must be made before literacy campaigns
arc launched, Only through this very essential step can the genéral tar-
gets and the strategies needed to reachk them become clear,
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1%

1,00 2,00 3,00 | 4,00 5.00 6,00 7 4,00 8,00
1,02 1,03 1,04 1,05 1,06 1,07 1,08
1,0k 1,06 1,08 1,10 1,12 1,14 1,17
1,06 1,09 1,12 1,16 1,19 1,23 1,26
1,08 1,43 1,17 1,22 1 26 1,&1 1,36
1,10 1,16 1,22 1,28 1,54 1,40 1,47
1,13 1,19 1,27 1,34 1,42 1,50 1,59
1,15 1,23 1,92 1,41 1,50 1,61 1,71
1,17 1,27 1,37 1,48 1,59 1 72 1,85 :
1,20 1,30 1,42 1,55 1,69 1 84 2,00
1,22 1,54 1,48 1,63 1,79 1,97 2,16
1,24 1,38 1,54 1,71 1,90 2,10 2,33
1,27 1,43 1,60 1,80 2,01 2,25 2452
1,29 1,47 1,67 1,89 2,13 2,41 2,72
1,32 1,51 1,73 1,98 2,26 2,58 2,94
1,35 1,56 1,80 2,08 2,49 ,76 3,17
1,37 1,60 | 1,87 2,18 | 2,54 { 2,95 3,43
1,40 1,65 1,95 2,29 2,69 5,16 3,70
1,43 1,70 2,07 2,41 2,85 3,58 4,00
1,46 475 2411 2455 5,05 3,62 Ly32
1,49 1,01 2,19 2,65 3,21 ),87 L, 66
1,52 1,86 2,28 2,79 3,40 4,14 5,03
1459 1,92 | 2,37 2,93 | 3,601 4H5 5, 4l
1,58 1,57 2416 3,07 3,82 L 7k 5,87
1,61 2,03 2456 3,23 4,05 5,07 G643k
1,6’1— 2,09 2,67 3429 429 5,43 6185
1,67 2,15 2,77 3,56 4,55 5,81 7,0
1,71 2422 2,6 3,73 4,82 6,21 7,99
1,74 2,29 %,00 3,92 5,11 6,69 8,63
1,78 2’36 3,1‘— ""112- 5,""2 7!(: 9’32
1,81 2,h3 | 3,2k 4,32 | 5,741 7,61 | 10,06
1,85 2,50 %437 L 54 6,09 8,15 10,87
1,88 2,58 3,51 4,76 6,45 8,72 11,75
1,82 2,65 3,65 5,00 6, '8k 9,33 12,68
1,96 2473 5479 5,25 7422 ° 98 13,69
2,00 2,01 5495 5,52 7169 10 168 14,79
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0/
. ¥ 1 9,00 | 10,00 11,00 | 12,00 | 13,00 | 14,00 | 15,00 | 16,00
1 1,09 1,10 1,11 1,12 1,13 1,14 1,15 1,16
e 1,19 1,21 1,23 1425 1,28 1,30 1,32 1,55
3 1,30 1,33 1,37 1,4C 1,44 1,48 1,52 1,56
4 1,41 1,46 | 1,52 1,57 | 1,63 1,69 1,75 1,81
5 1,54 1,61 1,69 1,76 1,04 1,93 2,01 2,10
6 1,68 1,77 1,87 1,97 2,08 2,19 2,31 2 bl
7 1,83 1,95 2,08 2421 2,35 2,50 2,66 2,83
8 2,00 2,14 2,30 2,48 2,66 2,85 3,06 3,28
9 2,17 2,36 | 2,56 2,77 | 3,00 3,25 3,52 3,80
10 2,37 2,59 | 2,84 3,11 | 3,39 3,71 4,05 byl
11 2,58 2,55 3,15 3,48 3,84 4,23 4,65 5,12
12 2,81 3,14 1 3,50 72,90 | 4,33 4,82 5435 5,94
13 3,07 3,45 | 3,88 4,36 | 4,90 5,49 6,15 6,89
14 3,34 3,80 431 4-89 5453 6,26 7,08 7,99
15 3,64 4,18 | 4,78 5,47 | 6,25 7,14 8,14 9,27
16 3,97 4,59 5431 6,13 7,07 8,1k 9,36 10,75
17 4,33 5,05 | 5,90 6,87 | 7,99 9,28 | 10,76 12,47
18 L,72 5,56 6,54 7,69 9,02 10,58 12,39 14,46
19 5,14 6,12 7426 8,61 | 10,20 | 12, 106 14,23 16,78
20 5,60 6,73 6,06 9, C5 11,52 13,74 16,37 19,46
1 21 6,11 7,40 8,95 | 10,80 | 13,02 | 15,67 18,82 22457
22 6,66 8,14 9,93 12,10 | 14,71 | 17,86 21,64 26,19
23 7,26 8,95 | 1,05 | 13,55 | 16,63 20,36 24,39 30,38
24 7,91 9,85 12,24 15,18 | 18,79 | 23,21 28,63 35,24
25 8,62 | 10,83 | 13,59 | 17,00 | 21,23 26,46 32,92 40,87
26 9,40 | 11,92 | 15,08 | 19,04 | 23,99 | 30,17 37,86 L 41
27 10,25 | 13,11 | 16,7k | 21,32 | 27,11 | 34,30 | 43,5% | 55,00
28 11,17 | 14,42 | 18,58 | 23,88 | 30,63 | 39,20 50,07 63,80
29 12,17 | 15,86 | 20,62 | 26,75 | 34,62 L4 69 57,58 74,01
30 13,27 | 17,45 | 22,89 29,96 30,12 | 50,95 66,21 35,85
31 W46 | 19,19 | 25,41 | 37,56 | 44,20 58,08 76,14 99,59
32 15,76 | 21,11 | 28,21 | 37,58 | 49,95 | 66,21 | 87,57 | 115,52
33 17,18 | 23,23 | 31,31 L2,09 | 56,44 | 75,48 | 100,70 134,00
4 18,73 | 25,55 | 34,75 | 47,14 | 63,78 86 s02 115,80 | 155,44

35 20,41 | 28,10 | 38,57 | 52,80 | 72,07 9u,1o ‘T??T*u 180434 —{—
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