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Research Section

Textbooks and Achievement in Developing
Countries: What we Know

Stephen P. Heyneman
World Bank, Washington, D.C.

Joseph P. Farrell
Ontario Institute for Studies in Education

Manuel A. Sepulveda-Stuardo
Ontario Institute for Studies in Education

| Inarecent review of the impact of teacher-training on academic achievement, Husén
et al. report equivocal results: out of 24 studies in less industrialized societies, 13
| (549%) report positive relationships of varying magnitudes; but nine (37%) report
null relationships and two report negative relationships.! On the other hand,
between books and achievement the relationships are more consistent and more clear
“asis seen in table 1. There have been studies in 10 developing countries. From these
“have emerged 18 separate statistical relationships between reading and achievement
of some kind. Fifteen of the 18 are measures of academic achievement—
“mathematics, science, reading and language. Of the 18, 16 measured the availability
“of textbooks in the classroom; one measured the availability of a school library
(Beebout); and one measured the amount of daily time spent reading (Simmons and
A skoy). Fifteen of the 18 (839,) are positive, as against two negative and one null. As
suggested below, these latter findings may be spurious.
~ This does not mean that we know all we need to know. What it does mean is that
compared to other commonly measured potential correlates of school achievement,
such as teacher-training, class size, teacher salaries, boarding facilities, grade
repetition etc., the availability of books appears so consistently associated with
j'gher achievement levels that it is worthy of more experimentation and close
scrutiny as an instrument for affecting learning.
-~ Data on pupil achievement and access to reading materials in school are
wailable from Ghana, Thailand, Uganda, India, Iran, Chile, El Salvador, Brazil,
icuador and Malaysia. In two studies (Schiefelbein and Farrell’s study of Chile and
faron’s study of Malaysia), textbook influences are explored in detail. In the others
are considered as only one among a large number of variables in a regression or
n A.I.D. (Automatic Interaction Detection used in El Salvador) procedure.

© 1981 World Bank, Washington, D.C.



228

Table 1. Availability of reading material and its relationship to student achievement

JOURNAL OF CURRICULUM STUDJEg 13 3

_ oo
Relutl(mships
Country School level Criterion variable = 0 3
e i A o £ = -
Thailand? Primary G 3 Language and arithmetic b
Chile? Primary 6-8 Mathematics and language ik
Chile? Primary 6-8 Educational aspirations S5
Chile? Primary 6-8 Type of secondary school +
entered :
Chile? Primary 6-8 Survival to end of secondary  +1 ° |
school 1
Uganda®* 2293 seventh-grade students Mathematics, general know- +
from a random sample of ledge, and English
schools in five districts
and three urban areas
Chile® Primary (11 years old) Science T+
India® Primary (11 years old) Science + 3
Iran’® Primary (11 years old) Science -
Chile® Primary (14 years old) Literature - )
Iran® Primary (14 years old) Literature E
El Salvador’ Grades 2, 3, 5, 6, 8 and 9 Spanish, mathematics, social — +
and natural science
Malaysia® National probability sample Bahasa Malay, English, mathe- +
of 6000 12—13-year-old matics, science, history and
youths geography
Ecuador’ 33 randomly selected first- Pre- and post-tests over a 0
grade classrooms. one-year period in reading
comprehension
Ghana'® 40 rural schools at the eighth ~ Pre- and post-tests over a E
and ninth grades two-year period in
reading comprehension
Tunisia'? 44 students from a village and  Arabic, French, arithmetic +
80 students from an urban
suburb in the fourth and
eighth grades
Malaysia'? 7674 studentsin the tenthand ~ Amount learned between o
eleventh grades; random secondary entrance and
sample of 89 schools. secondary leaving
examinations
Brazil'? Random selection of 59, of Language competence in +1

the first-grade students in
Rio Grande do Sul
(N=20000)

Portuguese as assessed by a
first-grade teacher

1 Stronger in students with low SES.

What we know

|

The IEA studies: India, Iran and Chile

Under the auspices of the International Association for the Evaluation of

Educational Achievement (IEA) a vast and comprehensive study has been con-

ducted of academic achievement in six subject areas (science, reading C(!**preherf' J
sion, literature, English as a foreign language, French as a foreign language, and civi€
education) and the factors that affect achievement in these subjects. The study was,
conducted in 21 countries, among student populations ranging from 10 years ofa.ge'
to those in the last year of secondary school. Our concern here is with the results with
respect to the two subject areas, science and literature, where the effect of textbook




§ AND ACHIEVEMENT IN DEVELOPING COUNTRIES 229

hievement is reported in three developing nations: India, Iran and Chile.'7+
n science the data are taken from the 10-year-old population, most of whom
n the fourth and fifth primary grades (60%, of 2731 students in India, 97%, of
udents in Iran, and 799, of 1510 students in Chile). The achievement
nent was a 40-item test of general knowledge. The textbook variable was
ed by determining if each student had a textbook available for learning
. There is no indication whether having a textbook available meant that each
ual student had a book, only whether there was a book in the classroom which
could use. In all three countries surprisingly high proportions of students
having a textbook ‘available’: 699, in Chile and 819, in both India and Iran.
. correlations of textbook availability with test score are reported at both the
n-student and between-school levels for all three countries. (See table 2.)

Table 2. Textbook availability and test scores—India, Iran, Chilet

Country Between-students » Between-school r
India 0-21 0-34
Iran 0-10 —0-26
Chile 0-02 0-21

rce: see Note 4, pp. 248 and 205.
significance levels are reported for these IEA data, but given the size of the samples involved the
babilities of even very weak rs having arisen by chance is fairly remote.

egression coefficients for individual variables would permit one to determine
ctof textbook availability in relation to the effects of the large number of other
es measured in these studies. But these are not reported. The coefficients
h are reported, at both student and school level, are blocks of school variables. In
Chile and India a ‘learning conditions’ block, which includes textbook
bility, accounts for more of the variance in test score than does a block which
es home circumstances and student age and sex. This is the case at both the
1t and school level. In Iran, however, the pattern is reversed, although even
he ‘learning conditions’ block accounts for a noticeable portion of the variance
the student level and 139, at the school level).}?

 literature, the data are taken from a 14-year-old population: 1058 students in
1d 1254 in Iran (data from India are not reported). The achievement test was
> 19-item instrument measuring ability to read a literary text critically. This
d both comprehension and interpretive skills. The textbook variable was
red in two ways: (a) by asking whether teachers used textbooks as a prime
material; and (b) by asking how frequently texts were used. Again, neither
e items indicate whether each student had a text, nor how many texts students
esults using these measures are reported only at the between-student level.
imple correlations between literature achievement and use of texts as a prime
ng material are reported for both countries (Chile r =009, Iran » =0-10). Here,
ession coefficients are not reported for this measure of text availability, but

ly because they were collected in developing countries, the data from Iran, India and Chile are
lean’ as the data from the richer nations included in the IEA survey. The interested reader can
he original sources, or Peaker, for careful discussions.'® However the problems in the data are not
gement sufficient to invalidate the findings; they are problems which plague all research on
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the variable is included in an ‘instructional variables’ block. In Chile this block

explains 9%, of total achievement variance. This is less than the 14-4%, explained by
home background and age and sex. In Iran 12:19, of variance is accounted for by
instructional variables, compared to 4:5%, by home background, age and sex. For
Chile the unique contribution (from commonality analysis) of frequency of use of
textbooks is reported (0-99).2°

Thailand

The data from Thailand are derived from a 1973 stratified probability sample of
23555 third-grade pupils and 987 teachers from all types of schools and regions
throughout the country.?! Achievement was measured by a test covering arithmetic
concepts and problem-solving, reading comprehension, vocabulary and spelling,
Textbook availability was measured as the number of books available to pupils. The
correlation coefficient between these variables is positive but modest (r =0-11). In
this study, regression coefficients are reported so that one can ussess the
‘independent’ effect of textbook possession. This is particularly important since one
can assume that in many societies possession of a textbook is highly correlated with
the socio-economic status of a student. Table 3 presents the regression results for the
total sample. Textbook possession clearly has some independent effect upon

achievement but, relative to other variables included in the analysis, not a large one, -

It is worth noting that when socio-economic status is excluded from the analysis, the
regression coefficient associated with textbook possession does not change markedly,
nor do any of the other coefficients. Of particular interest in this study is an analysis
by type of school, since different types of schools in Thailand cater to different social
strata. Four types of schools are considered: private schools are urban and serve

Table 3. School achievement as a function of selected pupil, school, and socio-economic
background characteristics in Thailandt

Equation 1 Equation ?
Socio-economic background Socio-economic background
included excluded

Variables B coefficient Cumulative R2 B coefficient ~Cumulative R*
School size 0-21 0-20 026 0-20
Social class (father’s

occupation) 0-18 0-27
Attended kindergarten 0-13 0-29 0-18 0-25
Did not repeat any grade 0-13 0-31 013 0-28
Teacher’s general view of

learning ability of children 0-09 0-32 0-10 0-29
Pupil weight 0-08 0-32 0-09 0-31
Pupil/teacher ratio 0-07 0-33 0-08 0-30
Teacher qualification 0-06 0-33 0-05 0-32
Pupil absence —0-05 0-34 —0:06 0-31
Teacher’s years of schooling 0-04 0-34 0-05 0-32
Distance from home to school —0-06 0-34 —0-07 030
Availability of textbooks 0-02 0-34 0:03 0-32
Age —0-04 0-34 —0:05 )32
Teacher’s absence record 0-01 0-34 0:01 0-32
Constant 19:27 25:34

s

+ Source: see Note 2, p. 33.
All reported values are statistically significant (p <0-001).

QR e—_
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ely wealthy people; Ministry of Education schools are urban and serve
rily middle-class families; municipal schools are also urban but appear to serve
v lower social status families; provincial schools are generally rural and serve
 of relatively low economic status. In the two types of schools which serve
ily middle- and upper-class students (private and Ministry of Education)
possession has no observable effect upon achievement. In the two types of
s which primarily serve lower status students (municipal and provincial) there
bservable textbook effect. (Municipal schools: b=0-06—5th of 10 variables
ed; provincial schools b=0:04-12th of 14 variables.)

Uganda

Jgandan data were derived from a random sampling of 67 primary schools in
icts and three urban areas.?? Information was collected from 2293 children
ental occupation, education and household possessions. There is information
ol facilities and teacher characteristics. Data on learning were collected by
ng the child’s performance in the ‘Primary Leaving Examination’, contain-
tions on mathematics, science, English, geography and history. Book
res were obtained by the investigator personally counting each book available
students in the first and seventh grades. No effort was made to distinguish old
from new, inappropriate from appropriate, or English from vernacular. The
consisted of a count of the total number of textbooks and readers available
ild in the highest and lowest grade levels in the primary school.

ess to textbooks in the first grade appears to have an equivocal relationship to
h-grade academic performance, averaged by school (»=0-01). But access to
th-grade textbooks does not. There the relationship which emerges with
‘mance averaged by school (r=0-24, p>0-:05) is the third largest among the
facilities, and remains consistent irrespective of socio-economic status

Chile

e detailed analysis of the effect of textbook availability is found in a separate
inal study of Chile.>> The original student cohort, sampled in 1970,
d of 3530 students in the eighth grade (the last year of primary schooling)
roughout Chile. The achievement measure consisted of a 100-item national
inistered to all eighth-grade students in Spanish and mathematics.
0ok availability was measured by asking students in a questionnaire whether
' a text for their personal use in each of the five academic subjects in the
-grade curriculum (Spanish, mathematics, social science, natural science and
n language—usually English). From these data a total score was produced for
tudent.

| table 4 the results of regression analysis on eighth-grade test scores are
'd. Here textbook possession has a regression coefficient of 0-06, the eighth
- of the 12 variables included in the equation. Of those variables which lend
Ves to policy manipulation, textbook possession is essentially equal in effect
rage age of teachers’, interpreted as a rough proxy for teacher experience,
re powerful than the other, ‘school size’.



232

Having discovered that textbooks have some significant overall re]
with achievement independent of other variables, Schiefelbein and Farre]

JOURNAL OF CURRICULUM ST DIES 13
oh :3 “

a tionship
1 went on

to specify the effect of textbook possession in relation to several other variableg:
student’s sex, school type (private or public) and education of the father (as. 1
measure of SES). The results are noted in table 5. b

Table 4. Standardized regression coefficients in order of size, for each of 12 regre
variables on total score on national test (Chile) for the eighth grade+t .

Variable

Coefficient

Average eighth-grade mark per class

SD per class on verbal national test (inverted)
Hours per week in free reading by individual student
Average possession of T'V sets per class

Socio-economic status of individual student
Liking for academic subjects

Average age of teachers

Textbook availability in class
SD per class on hours spent in free reading
Average inherited status of teachers

Student height
School size

0-18312
0-16788
0-15286
0-11864
0-09556
0-06910
0-06688
006264
0-05067
0-03860
003626
0-:03390

+ Source: Schiefelbein and Farrell (1974) (see Note 3), p. 22.

'

:

Table 5. Chile: textbook availability and academic performance: means and standard "
deviations by sex of student, type of school, and education of student’s fathert

Few texts Normal texts Many texts

Variable M:£28D N M SD N M 8D

Total students 49-89 1459 974 53-51 1476 1225 5849 1452 879

Boys 5065 14:53 456 5344 1470 547 6071 1455 432

Girls 49-21 1453 518 5302 1483 678 56:33 1449 430

In public schools 49:70 14-73 . .799. 53-16 15:03 807 5664 1419 430

In private schools 5070 1395 175 5328 1427 418 6025 1483 339

Father’s education

Primary or less (FEP) 4839 1437 719 5083 1451 636 5422 1458 20

Secondary or more (FES) 5410 1410 255 56:38 1441 589 5935 1406 615

Boys in public school

FEP 4877 1436 296 5044 1407 218 57:35 1138 6

FES 5507 1413 90 56:81 14-87 145 5883 1430 126

Boys in private school

FEP 4705 14-64 39 53:84 1477 56/156:50~ 17:98 44

FES 6024 12:66 31 5741 1447 128 6400 1435 197
(N.5.)

Girls in public school

FEP 4871 1481 321 51-88 1521 265 53:54 1490 112

FES 5096 1507 92 5544 1500 179 56:84 1440 120

Girls in private school

FEP 45-81 1198 63 4716 1346 97 4871 1442 42
(N.S.)

FES 5438 12:96 42 5620 1310 137 59:72 1328 166

+ Source: Schiefelbein and Farrell (1974) (see Note 3), p. 24.

In a table such as this, one could make many comparisons between mean test scores, for eac! of which
a level of statistical significance may be calculated. The means, standard deviations (SDs) and Ns

are reported so that readers can calculate the statistical significance of a particul ;
Perhaps the most telling comparisons are between the categories ‘few texts’ and ‘many texts i

ar cor x\parlsofl-

each row. All of these comparisons are significant at least at the 0-01 level except for the two rows

marked N.S.
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<tbook availability was divided into three categories—few texts, average
many texts. The cutting points between the categories were one-half of a
deviation above and below the mean on the textbook availability scale. To
these data two facts must be taken into account: first, in Chile, texts are
not provided by the school; they are bought by the student or his parents.
would expect a high correlation between number of textbooks possessed
nt and his socio-economic status. That this is in fact the case makes all the
ressive the relatively strong effect of textbook availability, independent of
nomic status.

ond, textbooks are rather widely available to eighth-grade students in
least by the standards of most developing nations: 71-4%, of the students
ed that they had a Spanish text and 7469, stated that they had a text for the
guage they were studying; some 54:7%, had a social science text, 43-9%,
iathematical text, and 42-:8%,—the lowest figure—had a natural science text.
ser cent of the sample reported that they had no book of any kind in any of
‘e subject areas. Thus there is sufficient variation in this indicator to make its
s useful.

reported in table 5, there is an almost nine-point difference in test score
n students with few texts (48:89) and many texts (58-49) considering no other
Such a result is to be expected, given the relatively high correlation of text
lity with test score. The difference between the extreme categories is
at more pronounced among boys than among girls. The differences are also
ronounced among students in private rather than public schools.

e finding that text availability has a stronger relationship to academic
nce among children in private schools has an interesting implication.
e schools in Chile cater mainly (though not exclusively) for children of
ier, higher-status parents. One may be observing here what has come to be
he ‘headstart’ effect, which seems to appear with most educational ‘treat-
i.e. that programmes designed to improve the academic performance of all
| tend to benefit most those who are already advantaged, thus increasing
han decreasing the ‘learning gap’ between high- and low-status children. In
 that are trying to reduce educational inequalities based on non-school
and at the same time trying to use education as one of many levers to reduce
qualities in the society as a whole, the existence of this pattern could be
nportant.

wever, as can be seen in table 5 the magnitude of difference in test scores
tudents with few and many texts is nearly identical for students with high-
on and low-education fathers. Among boys, however, the greatest textbook
found among lower-class students in private schools, where the
between those with few and many texts is 9-45 points. The textbook effect
igher-class boys (3:76 points) is much smaller, and identical in public and
hools. Moreover the difference between lower-class boys with few and
s is almost as great in public schools as in private schools (858). Among
contrast, the textbook effect is greater in public than in private schools. It
hat if a ‘headstart effect’ operates at all, it is only among girls in private
and there only slightly. Indeed what is most striking in these data is the very
eversal of this effect among boys.

sems clear that textbook availability has a positive relationship to academic
ance over many different types of Chilean students. Most importantly, this
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variable seems to be one of the few discovered which reverses a ‘headstart’ effect
has its greatest effect precisely among those children who are most ip nee;
educational assistance—children from lower social strata.

Being longitudinal, Schiefelbein and Farrell’s study also produced data op g
effects of textbook possession on other key elements in a student’s educationg] care
educational aspirations at the eighth-grade level, the kind of secondu; SChoole
student enters, and the probability of a student surviving to the end of secondg '
school. The most powerful predictors, using either regression analysis or weigh Ty
net percentage differences, included in each case texts as one of the most impo
predictors. One additional specification analysis is reported by Schiefelbejp and
Farrell with respect to the probabilities of survival to the end of secondary schog]
Here again, textbooks have their most important effect upon children of lower SOCiai
status, particularly among lower-class students who had high achievement levels g
the end of the eighth grade.

El Salvador

In 1974 El Salvador administered a series of national achievement tests in
mathematics, social science, natural science, and Spanish to a sample of 55 000 pupils
in the second, third, fifth, sixth, eighth and ninth grades. A subsample of 2600 pupj
also completed an 80-item questionnaire which noted their social status, attitud
and numerous other characteristics, including whether students had pencils,
notebooks and books.?* ;

The former, it was found, were universally distributed—every student had a
pencil and a notebook. In urban schools, however, 15%, of the children had no books:
in rural schools 559 had no books. The published report which discusses this
variable, notes that ‘average scores for students without books were in general
significantly lower than scores for students with books’?® but thete is no attempt to
explore this further. One task with high priority will be to take these data and apply
one of the methodological techniques used elsewhere to them, thus creating a
meaningful comparison.

Ecuador

In the mid 1960s, the Ecuadorian Ministry of Education decided that the style of
teaching in primary-school classrooms needed to be changed, and that the best way
to change teaching was to design new textbooks with ‘modern’ content, quickly train
teachers to use the books, and then distribute them widely. This they did over a si%:
year period commencing in 1967.

First a set of ‘objectives’ was decided upon. Then new textbooks were designed,
the content and lay-out of which had been specifically constructed to corre spond t0
‘modern pedagogy’. In constructing the books in this way it was believed that sucha
pedagogy was definable, that such a pedagogy was correct, and that it could be
successfully transplanted from the USA to Ecuador. This was despite the fact that
few Ecuadorian teachers had previously studied the concepts of ‘new maths’ of the
‘whole word method’ of teaching reading, and despite the fact that these new
methods were significant breaks with past local experience.
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1970 these new first-grade textbooks in mathematics, reading and science
ributed to Ecuadorian schools. If pupils wanted them, they had to pay
0, slightly more than a day’s wages for a labourer. An experiment was
monitor changes in learning in the following way. A random selection of
s was taken and divided into three groups: (a) those schools which had been
textbooks, teacher’s guides and teacher orientation to the teacher’s guides;
schools which had been offered new textbooks and teacher’s guides but no
jentation; and (c) those which had access to old textbooks at whatever level
and quantity which had existed previous to the experiment.?® Pre- and
ores were collected in each of the three school categories, and in each of
bjects: mathematics, science and reading. The experiment was limited to
orade and to a duration of one school year only. In the experimental group,
e, schoolteachers had unfamiliar books, based upon unfamiliar beliefs about
ch well; and to succeed, they had to adjust to these unfamiliar
ics on the first try, that is, in year one.

": Mean achievement gain between pre- and post-tests in three types of Ecuadorian
! first-grade classroomst

1/ 2 3/
A B € B minus C
(IN=31) s (N=27). (N =30

Reading 4/ 1509t 1556t 1542t  +0-14§
Math 4/ 12731 12:741 1211f  +063§
Science 4/ 9-871 993t 9201  +073§

urce: 1.ynch (see Note 9).

-01.
t statistically significant.
=classrooms with new texts, teacher’s guides and teacher orientation.
classrooms with new texts and teacher’s guides but without teacher orientation.
=classrooms without new texts.
nge=0-50; no display of means or standard deviation in Lynch (1974).

St-test scores at the end of the year were significantly higher in all three
. This was'to be expected. The issue was whether the learning gain in the
ms with new textbooks was significantly higher than the learning gain in
ms without new textbooks. The results show that they were higher; but not
antly higher. This is illustrated by table 6. The difference in mean
ment gain is less than one point on a 50-point scale, and not sufficient to say
rtainty that the difference was not due to chance.

ese data from Ecuador raise more questions than they answer. One cannot be
that the new textbooks did not create the anticipated effect because they were
ritten; there is no way to tell whether they were distributed in any larger
than the books already available;t nor is it certain that the teachers were
ed to the teaching changes required as the purpose of the experiment.

t-grade classrooms had mathematics or science books previous to the experiment; but many had
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Ghana

The Densu Times project began as an intervention to combat illiteracy. I+t ig releyan
for our purposes because its effectiveness was evaluated on the basis of l‘ead 3
comprehension gains among schoolchildren. In October 1974, memberg of ,
research team from the Ministries of Information, Education, and the U, iversity ”‘;
Ghana picked 40 rural eastern region schools. Students in forms ] and I
(equivalent to the eighth and ninth grades) were divided into experimenta] qng
control groups of 20 classrooms each, and were pre-tested for reading comprehe
sion. The experimental groups were given access to a weekly newspape
their classrooms.?’

The newspaper contained stories on local items of interest, many of which Were
contributed by readers. Sixty-five per cent of the teachers in the exXperimengg]
schools claimed to have used the newspaper in their classrooms ‘every week withoys
fail’. In the course of the two-year experiment period the newpapers’ editore
received over 3000 written contributions (about 35 a week). The impact on reading
comprehension is reported in table 7. L

Students in the 20 classrooms receiving the Densu Times gained between fiye
and six more points (on a 37-point test) on reading comprehension; the difference js
statistically significant. It is not entirely clear which particular element in the
experiment can account for the difference. It might have been the cxcitement
generated by having readers respond to newspaper stories of their own; or perhapsi
was the personal flavour of the news itself; or the scarcity of other available printed
materials. In any case, it is clear that having a weekly newpaper did affect the ability -
of eighth- and ninth-grade Ghanaian children in learning how to read.

r fOr use in

Table 7. Mean gain in reading comprehension between pre- and post-tests in 40 Ghanaian
schools (October 1974-June 1976)1

ANl B/2 i
Gain for the Gain for the
experimental group control group  Difference
(20 schools) (20 schools) (A-B)
Form 11 189 139 +5:01
Form 111 15:5 9-6 +59¢%
Total (N=16359) 170 11-8 +541

1 Source: see Note 10.

T Test range =37; p<0-001.

A/1 Schools receiving a weekly newspaper.
B/2 Schools not receiving a weekly newspaper.

Malaysia

In 1972, a probability sample was taken of approximately 5%, of the children bornin
Malaysia in 1960. A subsample of 6056 youths (2389 out-of-school) answered a
questionnaire designed by the Malaysian Ministry of Education’s Division of
Educational Research and Planning. Parental background data were obtained from
the 1970 census records. Pupil data were collected from teachers and school records
as well as the pupils themselves. These included pupil performance on national
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e examination results from 1972 in Bahasa Malay, English, mathematics,
story and geography. Data about schools were gathered from interviews
sol principals: there were measures of school size, pupil-teacher ratios,
brary, class libraries and the number of books in them, teacher qualifi-
ind the percentages of children with individual textbooks (as near as the
uld estimate).

9% of the urban and 659, of the rural schools less than 809, of the pupils
vidual textbooks. Having an individual textbook was related to a pupil’s
ynomic status (r =0-2); to teacher experienbe (r=0-2); to school size (r =0-3);
atively) to teacher qualifications (r=0-18).28

er the number of volumes in the school libraries nor the proportion of
h individual textbooks appear at first to be related to pupil performance
and 7 =0082). But by means of both regression analysis and specification
mples for rural and urban location, high, medium, and low social status, and
roup, the intervening influence of a child’s background is controlled and the
of having a book emerges. Pearson coefficients are highest for urban
s (r=0-25), but are positive and statistically significant for each geographical,
ethnic category. (Chinese living in rural areas are the only exception.)
more, gains in achievement associated with having access to a textbook are
and more definitive among children of the less privileged within the
d Indian ethnic groups. The study, however, is cautious in not assuming
fferences in achievement that were found can be explained by books alone,
lates on the influence which might be attributable to parental motivation.
ery could be raised with respect to each of the sets of data discussed here.

Brazil

‘the Center for Educational Research and Orientation (CPOE) of the
iat of Education in Rio Grande do Sul collected information on each
y school in the state, including information on each principal, teacher, and
ide student. T’he amount of data generated was somewhat burdensome, to say
st; and only 5%, of the sample (20 120 students) was subjected to intensive

he teacher questionnaire included a request for information on the number of
s owned by each student and whether students received a passing
ese grade after their year in first grade. Questionnaires were returned by
ults were analysed for the sample as a whole, and individually within four
ries: urban state schools, rural state schools, municipal schools, and private
oo
nvestigator is quick to point out that the data contain two flaws which make
ts difficult to interpret: one as to the meaning of book ownership, another,
€ serious, as to the meaning of a first-grade pass. Some ambiguity arose as to
number of books owned was a proxy for the influence of socio-economic
- It is intercorrelated with parental education (r=0-28), but was not collapsed
neral SES scale. The influence of books, therefore, can be separated from
s of other SES influences.
his is illustrated in table 8 which displays the proportion of children who
€apassing grade in Portuguese in each category of primary school, at each level
ntal education, and number of books. Thus in urban state schools there were
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Table 8. Pass in language and the number of textbooks owned by the student, by ley
parental education and type of school (Rio Grande do Sul, 1968)+ ol

Parents’ education

Number of Incomplete Complete St'Condary
books None primary primary u “i"ersity
Urban state schools :
% (N) % (N) % (V) % )
0 340 (238) 400 (402) 443 (194) 756 (41
1 52-8 (547) 589. (1273) 653 (995) 815 05)
2+ 649 97) 764 (301) 887 (337) 81-0 (174;‘
Rural state schools
0 244 (135) 42:2 (185) 606 (33) 1/
1 49-9 (381) 357 (806) 610 (254)
2+ 666 (63) 70-4 (t52) 726 (95)
Municipal schools
0 391 (529) 48-2 (577) SR L 3(112) 1/
1 506 (1895) 57-8 (3580) 653 (767)
2+ 62-2 (225) 71:0 (521) 786  (168)
Private schools
0 368 (19) 385 (26) 800 (15) 60-0
1 536 (69) 615 (182) 757  (185) 76:6 (64
2+ 61-0 (41) 927 (165) 876  (275) 942 (206)

1 See Note 13.

1/(N) is too small for comparisons.

In rural state schools, those children whose parents had no education had a two-thirds chance of
receiving a passing grade if they owned two books; but only a one-fourth chance if they ownedng
book. Those whose parents finished primary school had a 729, chance with two books, but onlya
609, chance with no book. What this demonstrates is that books are consistently effective within
each category of parental status.

238 children whose parents had no education at all and who owned no books. Thi
four per cent of these received a passing grade. On the other hand, there were 9.
children whose parents also had no schooling but who owned two books, or more.
this group 6499, received a passing grade, a proportion of 1:9 times more.

There is another trend evident in table 8: the effectiveness of books is stronger if
parents had no schooling. In urban state schools the advantage of having two books,
over none, is 19 for children whose parents have no education, but only 1-1 for
children whose parents have had secondary or university education. In municipal
schools, too, it is significant (1:6 : 1:3); but of all categories of schools the differencein
textbook impact on low-status children is greatest in rural state schools, where itis
more than double the impact on high-status children (2:7:1:1).

This substantial textbook effect is evident when textbook ownership is entered
into a regression (table 9). Here the influence of textbooks can be compared to other
influences. In rural state schools, in urban state schools, and in municipal schools, Of;‘
all the variables measured, the number of textbooks owned by students is the most
powerful predictor of a passing grade in Portuguese language. In private schools andr
for all schools, the influence is only slightly less; in the latter case, equivalent to th
impact of mother’s education. These data indicate that textbook ownership 9
powerfully associated with passing Portuguese in grade one; although owning tex ‘
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t important beta coefficients in the step-wise multiple regression with grade in
Portuguese language (Rio Grande do Sul, 1968)t

Type of school (N=20120)
All Urban Rural
schools state. state Municipal  Private
cational level 0-14 013 0-06 0-16
ational level 0-07 0-10 0:06 0-10
tbooks owned by students 014 015 016 011 0-10
tional level 0-05
 in kindergarten 0-04 0-10
teachers in the class 0-07 0-11 007 0-07
experience in first grade 0-06
ent —0:06 —0-06
ours in the school day 0-05
perience in primary education —014
perience in the job 0-08
pecialized personnel in school 0-05
f agricultural club —0-09
r’s level of training 0-05

urce: see Note 13.
terion for inclusion: improvement in the squared multiple correlation (R?) of 0-:002 or more; for
vate schools, of 0:003 or more.

more likely in higher social-status groups and within higher social-status
he effect of owning textbooks is not a proxy for the influence of social status.
e lower the social status, the larger the impact textbooks seem to have.

wever, as the author suggests, these data are flawed in a serious way. They
ateacher-generated criteria of ‘quality’, and, since teachers differ in their
nts one cannot be certain that the same characteristics are being predicted in
ase.T The dependent variable in this case is not so much a clear measure of
ese achievement as it is an indicator of who passes a teacher’s judgement.
g this, all one can say is that those children whom the teachers report as
more textbooks stand a significantly greater chance of ‘passing’ a teacher-
tered first-grade assessment; and that the influence of owning more
, independent of other influences, is strongest on those teachers in rural
100ls and for those children in Rio Grande do Sul whose parents have had less

Summary of tendencies

there is a positive association between textbook possession and academic
ment reported in most of these studies (the deviant cases being Iran and
r) the results are not conclusive. Schiefelbein and Farrell’s study of Chile
_47: that textbock possession has its most important effect upon achievement
' children of lower socio-economic status. Although the findings are less
tforward, the Thailand and the Malaysian studies point to the same
jion. If texts have their greatest impact on children from lower social

the fact that teachers are supposed to follow state-wide criteria for deciding who should fail,
| tendency to confuse strict teachers with good teachers. According to Wolff this may be one
n why negative relationships emerge between pass rates and teacher quality.
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backgrounds, then the ‘deviant’ negative findings from Iran may be significant. O
only two variables does Iran differ notably from other developing nations include.d i
the IEA studies. In Iran all sampled schools were urban, as opposed to Tn i, (210111;‘
and Chile (589%,). T'wenty per cent of the students in the Iranian sample hag fath/o)'
with managerial or professional occupations. This again contrasts with Indj, (8:;&
and Chile (4%). Thus the Iranian sample is predominantly urban apg di°)
proportionately high status. Had the achievements of lower-status Iranian studen& .
been cross-tabulated, would the results have differed markedly from the results (:3.
Chile, Thailand and India? In one way or another the latter cases suggegt thal
textbook possession has its strongest effect upon academic achievement amon 1
lower-status children. 8

It is interesting to note that where textbooks and achievement were Measured g
both the individual and school level (in the IEA studies of India and Chile), the
correlation at the school level is markedly higher (again, Iran is a deviant case). This
parallels Schiefelbein and Farrell’s findings where both correlation and regress;
coefficients relating to achievement were higher at the classroom level, When
aggregated to the school or classroom level what may be captured is not so much the
effect on the individual student’s learning of his own possession of a textbook, but the
effect of a teacher in using them. When few (or no) students have textbooks, the
teacher has to use the textbook as a guide, and rely on the blackboard or on ¢
dictation; students have to copy material into their own notebooks, thus producj
their own texts. This wastes the time and energy of both teacher and student, Whe
most or all students have texts, a teacher may have an option of working with small
groups, of assigning work, and engaging in other teaching practices. If this is the case
then textbooks may be important not simply as learning aids for individual students
who have them, but as a necessary condition for teachers to use more effective
teaching techniques. If these inferences are correct, then there are implications for
textbook distribution strategies and for the kinds of pre-service and in-service
teacher-training programmes that might accompany programmes of textbook
production and distribution.

No apparent connection with geocultural area (Latin America, Asia, Africa,
Middle East) is apparent in the strength of the relationship between books a
achievement. On the other hand, each society considered here is developin
Comparisons with similar studies done in industrialized nations provide strikin
patterns of two kinds. First, achievement levels in all subjects studied aré
approximately 50%, lower in poorer nations. The correlation betwccn amoun
learned in science and reading and G.N.P. is approximately +0-7.%° Second
variance in that achievement accounted for by in-school variables is much greater.
This can be seen by systematically plotting the variance accounted for by hom
background and in-school factors against a nation’s level of development. The mort
developed a nation, the greater is the proportion of achievement variance accounted
for by home background factors r =060 (p <0-01) and the smaller is the proportion
of variance accounted for by in-school factors r=0-57 (p<0-01).*" In India for
example, sex and family social status has only 10%, as much influencc on scien
achievement than they do in other (mostly industrial) IEA countries. On the ot
hand, the impact of Indian schools is three times more in science and almost fol
times more in reading.>? This finding is illustrated in table 10. School investment!
New Delhi can be three to four times more likely to account for a ditference
achievement than would a similar investment, say, in Chicago.>?
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). Contributions to the variance in learning by four blocks of variables, in India and in
: other IEA countriest

Science : Reading
Median for Fraction Median for Fraction
18 nations India (B-A) 15 nations India (B-A)
A B C A B (!
-year-olds
.x and SES 149 3 (0-08) 140 16 0-11)
jculum track 0-4 01 (0-25) 0-4 0-4 (1-0)
influences 67 198 (3:0) 39 149 (3:8)

tudes 58 81 (1-4) 6-8 13:9 (2:4)

+ Source: see Note 32: table 7 and table 8.

“'hypothesis that would account for this is that school variables, measured by
tional data, vary less in developed societies and therefore cannot account for
variance in achievement scores. In industrialized societies it can be assumed
ry pupil will have a complete set of textbooks for all subject areas, indeed
plemented by a variety of alternative texts, workbooks, classroom libraries,
rth. In rich societies investigators must look for subtle and complicated
in quality of texts. But these are difficult to define, let alone measure.
little we know about the effect of textbooks upon academic achievement
s that they are a consistently important variable, but that the degree of their
not consistent. The potential value of very detailed analyses of existing data-
icated by the results from the Haron and Schiefelbein and Farrell studies,
- which suggest that textbooks have their most significant impact upon the

i

on of lower-status students.

‘Where do we go from here?
Detailed analysis of existing data-sets

uld devote effort to sets of data already created. The IEA, El Salvador and
a-sets contain valuable information on access to and use of reading
These need to be pursued systematically. Two styles of analysis are
arly important. In many societies access to and use of reading material is
ssociated with socio-economic status. Without the results of multiple
'. or similar multivariate analyses, it is impossible to tell if correlations
1 reading materials and achievement are spurious, proxies for social status, or
nt an independent effect. We also can profit from more analyses, which

ining, class size, in-service training, community type (urban versus rural),
and social background. It will be particularly important to investigate
riables’—whether parents assist with homework, whether pupils like to
r spare time, and others. These variables are consistently more important
g learning than is socio-economic status; and though the level of impact
-economic status varies dramatically between industrial and non-industrial
, the influence of these ‘process’ variables does not. These may be
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particularly relevant for understanding how reading materials get utilized ffect;
: : P v
in one social context but not in another. el

Future intervention evaluations

One way to find out whether having more reading materials available wi|] iNCrege
learning is to distribute them and record the level of learning before ang afte, '
Because books can be distributed in a manner approaching uniformity, they mar'
particularly good candidates for interventions. This can be done in two ways.

One is through straight (non-experimental) project evaluation. Thus \v{th the
assistance of a World Bank loan, The Philippines Government is develgpi,.

i T e i Ding,
revising, printing, and distributing textbooks for elementary and secondary s¢ %

hOol
The quantitative objective is to reduce the ratio of students per textbook per subject

from 10:1 to 2: 1. The evaluation component will compare the improvemeng i
learning in the first and second grades, in Filipino, science, and mathemticg.
project is national; there is no status quo control group because the object is to
distribute enough textbooks so that all children will have an equal opportunity for
benefiting from them.

A second way is through an experimental intervention. Such a study has begy
undertaken in Nicaragua.t There, 40 classrooms, 20 in the first grade and 20 in ¢
fourth grade, received one mathematics book for each child. First graders received
workbooks (non-reusable); fourth graders received textbooks. In addition, each
teacher received a short training course on the use of the texts, a teacher’s suide, and
a copy of the mathematics text for the grade above. The teachers are used to the
textbook that was distributed and like it. It is a book common to most Nicaraguan
schools but because of financial constraints, rarely before available to each child,

The experiment has two purposes. The first is to see whether children’s
mathematics achievement can be increased by giving each child access to a high-
quality, attractive mathematics textbook. Pre-test measures have been taken of
mathematics achievement and performance will be measured at the end of the
experiment. Results will be compared to pre- and post-test scores of children in

randomly selected control group whose access to texts and other school resources h
not been altered from the norm. ,

Studies of book production and use in classrooms

Both surveys and intervention experiments are only rough maps of what actually
goes on in classrooms. Their primary function is to tell us whether reading materials
get to classrooms, in what amounts, and what effect they have. They supply little
information about the extent, or the ways, in which reading materials are actuall.)'
used. For this we need observational studies. Thus, one important question 1§
whether there is a ‘critical mass’ before supplies have an effect. If shared, is half the
students having texts equivalent to all having them? Is there a threshold—d
proportion of students who have to have books before their impact can be
multiplied? We do not know what that threshold might be, and for poor nations, thlsg
would be a key datum. ']

+Data collection efforts have been successful despite the political and social changes taking place 18

Nicaragua.
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-s the importance of reading material differ by grade level, or by subject area?
it is difficult to teach reading skills without books. But once initial skills
established, could the mechanics, of reading be maintained or improved
1e use of non-specialized reading matter—newspapers, magazines, wall

comic books? This is what the Ghanaian study would suggest. Conversely,

ematics one may be able to teach the basic algorithms and number facts
a text, but is it more difficult to present problems in higher grades and teach

ts of mathematical theory without textbooks? Given the fact that many
e not able to supply books for all subjects in all grades some systematic
eeds to be done on this question.

speaking of ‘textbooks’ people tend to have a standard image in mind—a
s bound together permanently, mass-produced with standard content for
n. Yet one suspects that the key feature of textbook availability is simply
ers have material to read and to work with. Perhaps equally effective
| could be printed on newsprint or produced by mimeo-machine. For some
areas and for some grades it may be better to have packages of locally-printed
\g materials available than to produce a single standard text. Very little is
| about the costs and benefits associated with these alternative means of
ing printed matter.

.is frequently an implicit assumption that a textbook is a textbook is a
that content and presentation do not matter. The insignificant results
cuadorian experiment would contradict this. Content can be differently
ed and this can affect learning. Fierce debates exist on which style of
ation is most appropriate. In Chile, for example, there are now four distinct
in use—all basic reading texts. Each uses, and implies for the teacher, a
style of teaching reading: phonetic method, globalized semantic method,

ecognition method, etc. Despite enormous amounts of research in developed

? there is relatively little agreement about which kinds of content or what
iches are most useful for which kinds of children with which kinds of teachers.
rying cultures encompassed in the ‘developing’ world the answers are no
rtain. For example, are books less important for privileged children because
ave so many other learning resources, including printed matter, at their
1? Or are books more effective when they are reinforced by other cultural
ind media? This review would indicate that texts are more effective with
n for whom the textbook is one of the only resources available; but this is not
clear.

‘the final analysis one can assume that the effectiveness of textbooks as
ic aids depends upon the use made of them by teachers. Beeby suggested that
arly stages of educational development, when teachers frequently know only a
re than their more advanced students, a textbook may be absolutely
3 it is the only ‘rock’ they have to cling to. As a system develops, teachers
d texts less and can deviate from their content more. Although this
ion has considerable intuitive appeal, it has never been verified.

might assume that pre- and in-service teacher-training are important to
lize the effect of textbooks but, except for the Ecuadorian experiment, we have
tle empirical evidence about how effective this interaction has been, despite
t that very large sums are spent on teacher-training. When ‘modern maths’

s were massively distributed in Chile, and national tests were constructed in
1 to their content, large numbers of teachers knew nothing about this new
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notion of mathematics nor how to teach it. A massive in-service training Programeg
was implemented but a teacher’s exposure to in-service training had no Consirsn y
relationship with student scores on the mathematics portion of the nationa] testt .
spite of this, possession of a mathematics text was related to student scoreg .
mathematics subtest (r=0-10).%°

Books are frequently treated as a single intervention; very little is understond
about their impact in conjunction with other instructional aids, such gg l‘a 4
television, or ditto-machines. Is a textbook a substitute for the use of scie 3
laboratories, or does each make the other more effective? Are reading materiglg W’,
effective in large classes? Without texts, presumably a teacher in a large clagg has to
rely upon the lecture/group recitation method. There is some unpublished eViden :
from Chile which suggests that in order for teachers in large classes to work with
small groups, the presence of textbooks is a necessary, but not a sufficient conditjgy
of effectiveness. ;

S on

Exploring questions of distribution, equity and costs

More information is needed on the costs of book production and distribution, costs
of differing subject specializations, differing scales of operation, and differing
systems of pricing ownership. It is often assumed that schoolbooks should be
produced and distributed by the state and that central distribution would be mog
equitable than private purchase by schools or by individuals. This may or may not )
the case. i

Thus, among school resources, books are one of the simplest to purchase,
distribute, and maintain. Books are prime candidates for providing increments in
equity; they can be reliably provided in greater amounts to individuals (or schools)
who currently have least of them. But to increase equity the distributing authority
has to perform better than individual (or local) purchasers of books in two different 1
ways. First it has to more intelligently decide which kind of books to distribute. This-
isnot an impossible task since central authorities have access to wider experience and
more scientific information on what works and why. But central authorities also hav
to actually deliver books more equitably than books have been acquired in the past.1
books are distributed in a less equitable fashion, then the centralization of
distribution can be said to have worked both against efficiency and against equity.

This mismanagement appeared in Uganda after the purchasing of textbooks.
was centralized. In table 11 two groups of correlations are displayed: (a) the number
of classroom textbooks for each seventh-grade student acquired by schoo!s through
their own purchase prior to 1972; and (b) the percentage of each school’s 1972 order
of (approved and prepaid) textbooks which actually arrived from the centrﬂ*
distribution agency. Both figures are correlated with measures of school socio=
economic status: paternal educational attainmhent and the number of consumef
possessions to be found in pupils’ homes. It is not surprising that the number of
textbooks/child tends to be higher in the schools with pupils from more privileged
social backgrounds prior to centralization—this inequity, after all, was one of the.
justifications for having a central authority distribute school textbooks i the first
place. What is surprising is to discover that the relationships were strengthened rﬁth_
than diminished as a result of centralization of school textbook distribution. 1
relationship between access to textbooks and paternal education increased trom
r=0125 to r=0638. The lesson to be drawn is not that individual purchase®

from
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. Relationships between access to school textbooks| and Ugandan primary-school
socio-economic status

Number of textbooks Percentage of textbooks
per seventh-grade ordered from central
child accumulated authority which actually

before 1972 arrived}
jucational attainment 0125 0:535%%
sessions Scale§ 0-285%* 0-638%*

superior to central distribution but that a centralized system of
ion does not necessarily work in favour of equity.>®

e’s experience in the late 1960s and early 1970s may also be instructive.
ed textbooks were privately produced and distributed, but state subsidiz-
the cost fairly low. For the private entrepreneur they were still a profit-
item. In 1971 one could go to very remote and poor villages and find a local
textbooks for sale. The question is whether it is better to have texts
ally free to all, but unavailable because of inefficiencies of the distributing
ly, or available to all but requiring an investment which though small, may
them out of the range of the poorest students. Perhaps there is a way to
 the distributional efficiencies of the private sector with the potential equity
es of a more centralized intervention.

Conclusion

e evidence available suggests that an investment in textbooks will produce
gains; and that this is more likely to occur as a result of a textbook
t than it is as a result of other educational interventions such as teacher
. We do not know the exact conditions under which textbook effects occur.
t know the relative rates of financial return for an investment in texts as
to an investment in other scholastic improvements, nor how to maximize
ff under varying conditions. Efforts to gather more precise information is
because investment programmes in textbooks are likely to increase. If we
have more pre- and post-tests, and more information on what kind of
s and other materials already existed in the affected schools, this would later
o conclude, in a less ambiguous fashion, that both the amount and the
of our investments were wise choices.
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