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Abstract

To what extent do individuals retain or improve ;ognitivc skills
after they leave school? This is one dimension in the depreciation
of.human capital that has rcceived little attention in the literature,

Using data from a survey of urban young men frem Tunisia, | will
argue that the loss of cognitive abilities is so serious that about
hélf the prfmary school graduates can ncither recad nor calculate when
teﬁted after several years out of school, | will also argue that while
the length of time thoy are out of schoql is significantly associated
with loss of<cognitive ability, it is not a significant predictor of
their ability to retain what they learned. Rather, a numbef of back=-

ground factors mainly tlating to the home environment are significant

in explaining the variance in retention of knowledge.
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A DIMENSION OF T!IE TECHNOLOGY OF EDUCATION:
RETENTION OrF COGNITIVE SKILLS

Johr Simmonsl

In the education process, the development of cognitive
skills is emphasized with the idea that they will fufther eccno-
mic and social progress. How far pupils manage to retain or
improve these skills once they have been acquired is a question
that is seldom mentioned or discussed. On the rare occasions
wvhen this subject does arise, one of two assumptions is commonly
made. It will be arcued either that once cognitive skills are
‘learnt in school they will bé retqined without difficulty, or
that, at the least, they will be retained by pupiis who go on
to secondary school. Any primary school pupils who subscguently
lose their skills probably learnt little in the first place,
or had no incentive to practice them later. But the assumption
'continues, even this last group received some benefits from their
schooling - through the so;iglization process. The purpose of
this paper is not to specuiaté wﬁy the problem of maintenance
or retention of cognitive skills has received sc little atten-
tion from either researchers 6r policy makers.2 Rather, we will
attempt to explore the extent to which individuals with six
Years of schooling impreve oé‘decline in their cognitive abili-
ties after being out of school fof various lengths of time, and

suggest several reasons for the changes.
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Using data from a survey of urban young men frdm Tunisia,

I will argue that the loss of cognitive abilities is so serious
that about half the primary school graduate%\can neither read

nor calculate when tested after several years out of school.

I will also argue that while the length of time they are out of
school is significantly associated with loss of cognitive ability,
it is not a significant predictor of their ability to retain

what they learned. Rather, a nunber of background factors mainly
relating to the home environment are significant in explaining
the variance in retention of knowledge.

‘In Part I cf this paper, I will review the quantitative
-literature on retention in some detail since a review is not
available in the literature and tﬁe studies relatively inaccessibl
I will then discuss the design of the study, and the sample
characteristiés, and review the measures of retention in Part II,
analyse the background variables in their relation to the reten-
"tion of scores in Part III, and discuss the implications of the

results in Part 1IV.

?art I
A Viéw of the Literature
The empirical work on literacy retention is sparse.
Limitations in the design of such studies as there are have
further restricted their value as contributions to understanding

the subject.
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Thefc are four major factors which might be usefully
examined in studving the reasons for retention of literacy: the
individual's cducation, personality, family characteristics,
and pést school environment. Iirst, the quality, as well as
the quantity of education is-importént. For participants in
_adult'educatiﬁn programs, this ..means looking.at the length and
intensity of the program. Where primary schooling is concerned,
it is particularly important to distinguish between years spont
in school and grade levels completed, and thus to be able to
separate the person whose six years' education got him only as
- far as gfade three from the one who by the end of six years had
finished the sixth grade. It cannot be assumed that reaching
a particular grade level means a student is literate.? Measure-
ment of cognitive skill levels on the termination of literacy
courses or primary school is essential for studying retention.
7o study retention it is essential to test the subject's level
of skill immediately after he leaves primary school or completes
a literacy course. This measurement will avoid confusing the
man v.o has lost his literacy skills with the one vho never
mastered ény in the first place. Consideration should also be
given to cuality of schooling including student/teacher restios,
teacher training, end the curriculum. Finally, aspects or the
individual school experience such as attendance, academic achieve-

ment, and time out of school require attention.



The second ﬂxxorvrelates‘to individual traits such as age,
intelligence and non-cognitive personality characteristics like
attitudes toward change, levels of motiviation and aspiratioyjs.
The third concerns family characteristics: socio-economic status,
(as rcflected in income and/or oécupational status), living
conditioﬂs, intra-family rélationships, educational level'of
6ther family members and extent to‘which home atmosphere is
"1earning;conducive." The fourth factor is related to the cir-
cumstances in the home or on tﬁe job in which the "new literate"
finds himself when he leaves primary school or literacy training.

The definition and measurement of literacy are poorly
covered in the literature. Few studies provide realistic quan-

4 Also one should note that an individual's

fied estimates.
cognitive abilities are only partially measured by the achieve-
meﬁt tests commonly administered in schools. f7The tests of liter-
acy often include the response to the census question of "have
you been to school?" (or to the n grade of school), the readiﬁg
aloud of a sentence or writing dictated phrases. With rare ex-
ceptions, they do not test reading comprehension.5

We now turn to a review of the five studiec which seem
to compose the literature on retention.

. The éafliest of the retention studies is reported by

A. L. Tibawli in his historical assessment of education in Palie-

stine under the British. In order to determine the extent to



which the minimum four years schooling was actually producing
"@ermanent" literacy in.an illiteraté rural environmentc, the
Mandatory Department. of Education in 1932 tested skill retention
in 902 men (who had been to primary school during the Mandate
-or the Ottoman period) in 54 villages generally served by schools
| of the "single-teacher-four-standards (grade levels) type."
The measurcs employed are described simply as "standardized
achievement tests" in arithmetic and Arabic language -- the
language tests assessing "the ability to read both orally and
silently the language commonly used in correspondence, to under-
stand the material read and to convey it in writing and the
arithmetic tests evaluating "facility in the four fundamental
rules."

Among the 162 men who were oldest and long=st cut of

6

school who averaged 4.9 years- of schooling, the Ottoman-edu-

cated men 53%7failed in Arabic and 34% in arithmetic. For the
‘younger group, educated during the Mandate, with a mean 5.1
years edﬁgation the failure rate was less:. 24% in Arabic and
18% in arithmetic. Note that for neither the younger nor the
older group was baseline test data available.

Ten years later, Tibawi himself replicated the language
pdrtion of ﬁhese same tests and collected post school data with

two smaller samples: 300 men from 10 areas considered to re-

present differeing stages of social development (nomad, rural



and urban) andr40 urban females. He did not retest the same
men used for the earlier study. All 340 had spent at least
four years in primary school.8 The tést resuits (which he did
not present) led Tibawi to the cqnclusion that permanence of
~literacy for this group was very much a function of the post-
school social environment; where circumstances afforded no
opportunities for using his skills, a man soon fell back into-
illiteracy. He concluded that achievement of literacy with any
chance of keeping it required a minimum of five years schooling
with "suitable" accommodations and equipment and competent
teaching staf. . For afeas that did not have these advantages
even five years was insufficient. B

The entire group of girls (half of whom had four years
and half five or more year: education) had lost their literacy
skills within five fo eleven.years after leaving school. This
lapse occurred despite the fact that all of them were in occupa~-
tions "expected to promote literacy" (dressmaking, home manage-
ment, schocl or domestic service).

Contemporaneous with Tibawifs study is a considerably
more extensive investigation (carried cut in 1942-43 ang reported
by Gadgil, 1955) of the “durability of results" effected by the
primary schools of the Satara district in India. This research
attempted not only to discover the incidence of lapse into illi-

terécy but to identify possible causal factors as well. The



study group comprised 2678 men who had (1) been out of school
‘fiye to thirty years and'(2) reached at least Standard 119 be-~
f&re leaving primary school.

The study deliberately did not attempt "a refined grada-
tion of ability, attainment or retention” and the tests (which
dealt only with readihg and writing and not arithmetic/compuj
tation skills) were accordingly set "at a very low level of
attainment." Literacy was defined simply as the ability to
read printed matter with understanding and to write matter dic-
tated so as o cénvey to a readef what had been dictated." The
reading measurel0consisted of reading aloud to the investigating

.officer, any onre, or parts of more than one, of three passages

from a series of recent government publications specially de-

‘signed for new adult literates. Reading ability "with under-

standing" was considered to have been retained if "while a per-
son was reading loudly others could follow what he was reading,
'gnd if he was able to convey ... the purport of what he had read."
.Liﬁtle aftentioﬁ was paid to either correct pronunciation ox
fluency. Also the grading of the reading comprehension was
subjective, based on the teétefs opinion of the reader's ability.
For the writing tests, subjects were asked te take down two full
;ines dictated to them froﬁ the reading test passages. Incoxr-
rect spelling and usage werealmost completely disregarded --

writing ability was rated passing if what had been dictated was



captured at a very minimal level. Both the reading and writing
tests were designed and graded ﬁo capture ine slightest ability
and definc the pdrson as literate.

Thé tendency to lapse into illiteracy proved to be in-
versely reclated to both years spent in school and grade level
reached}l Thus, for example, the literacy rate among Primary
II,.Primary I1II and Primary IV leavers was 67%, 88%, and 97%
respectively. Within eac: standard, loss of skills also became
less likely as age at time of léaving school increased (at least
up until age 15). With regard to indices of quality of eduéation
neither one-teacher schools nor lack of teacher training appeared
to affect pupil retention importantly. -

Tne data indicated that most .of the lapse into illiteracy
occurred within the first five years after leaving school. While
retention did not show a linear relatiénship to either earnings
or occupation, it was definitely weakest among very low income
groups, including landless agricultural laborers. As for other
aspects of post-school experience, occasional or periodic mi-
gration did not significantly inhibit or encourage literacy loss.
Further education had been obtained by only a small percentage
of the sample.' The few who had had some adult education (chiefly
in recently opened village courses) were all classified literate,
regardless of the standard in which they had left primary school.

The technical or craft training which was the most usual form of

education appeared to have a "somewhat" positive effect on retention



The incidence of lapse was greatcsf in the larger vil-
lages of 2,000 or more people, and least in those of "middling
size" (population 1,000 to 2,000) . But maintenance or loss qf
litcracy did not appear to have anything to do with village
contact with the outside world as reflected in nunber of news-
papers coming into village; presence or absence of a post office,
distance from nearest railway station or road, etc.

A final discevery was that even among those wvho were
literate, fecw used theixr reading and writing‘skills.

The thira research study (Greenleigh, 1968) took place
in the United States and, unlike the oncs described above, was
concerned pirimarily with retention of literaqy from adult cduca-
tion courses. The main study groupﬂconsisted of 1600 welfarxe
recipients in three states who had participated during 1965-66
in specially designed adult »asic education courses lasting
seventeen weeks. The majority were black, female and over
thirty years old. . Sixty-eight per cent of them had completed
at least five grades of school,.yet'the entire group scored
below fifth grade level on the pre-course reading measure12
(6ray Oral Reading Paragraphs Test) and were hence considered
functional illiterates at the start of the course.

Initially, the mean reading level of the group was 2.895
or almost the third grade; at the end of the course it had

risen to a high of 4.665 (i.e. nearly fifth grade level). When
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the gray test was rec-administered six months after the course
terminated, reading levels had bcgun'to drop. The regression
in skills was more pronounced at the twelve-month interval.
At this point, the group as a whole still showed a nct gain of
onc grade level over their beginning reading scorus -- with,
however, a wide range of achievement: 159% reading at 8th grade
level or better and 19% still below level five. Retention after
six and twelve months did not appear to differ significantly
either by recad .ng system usedlBOr by level of teacher preparation
" (high school graduate vs. college yraduate vs. certified teacher).

Comparison of the main sample with a control group of non-
‘course participants showed rather interestingly that the latter
had made very similar rcading skiil gains over the study period.
Also an exanination of relationships between reading achicvement
and employment (vs. unemployment) showed that the greatest read-
ing gains were made by those who had become employed -- regard-
"less of whether they took part in the adult education classes.
Oon the other hand, post-course involvement in further education
or training programs did not significantly affect reading gainrs
or losses.

T*e data-indicated that adult education courses of the
‘kind evaluated were "not of long-run educaticnal value," and
further that employment and the "moving out into the world"

which it implies are important stimuli in literacy achievement.
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The most recent reports (Smith, 1970) concern an expari-
mental Rhodesian program carriced out with a small rural group
of "ordinary (and illiterate) cultivalors practising unimprovead
farming methods." The experiment was designed Lo produce "simple"l4
literacy at the "elementary" level by teaching these illiterate
adults all cighty-five lessbns of a.first grade primer (oxrdin-
arily requiring a yecar of primary school to complete) in a full-
time intensive coursc lasting four to five weeks, and concluding
with ten days of special instruction on keeping farm and house-
hold accounts and records. At the end of thé course, cighteen
éourse participants were tested in arithmetic (simple addition
and subtraction) and writing (test not described). Performance
on these "post-tests" did not appear to be affected by either
age or previous education (some members of the group had had
one yecar of primarf schooling) .

Six months after the course terminated, literacy reten-
tion was assessed by re-administering to thirteen of these
eighteen persons these same tests, plus additional, measures:
reading and comprehension tests based on a short passage from
post-primer level two reader. These were rated on a three-point
scale by adult literacy teachers.

The "gcneral impression from these limited test results"
was that the students who had got through the primer had managed

to "maintain but not improve the reading and writing skills"



att «ined in the course. Arithmetic abilities showed a consider-
able loss, however. The bottom group who never completed the
primer (and werc thus considexred to have remained illiterate)
were unable to score on any of the tests.

Home intervicws showed that the "follow-on" program
(supposed to consist of record-keeping by course participants
plus supportive visits from the local agricultural extension
worke..) had not provided the planned support. Only two out of
eighteen persons reported frequent visits and help. The applica
tion of their new literacy skills in writing letters, reading
books and leaflets and record keeping seemed to be "very vari-
able" and did not allow any conclusions as to their utility in
stimulating retention.

It was concluded that the overall skill loss was less
than might have becn expected in view of the weakness of the
follow-on program and the heavy work commitmehts of the new
literates.

While the inadequacy -of the design and analysis of the
Rhodesizn study is sufficient to exclude it from this review,
it does deal with the subject. The initial sample of 18 is
small, and gets smaller as it is retested. No report iéhmade
on the 5 of the 18 subjects who were not retested. The levels
of reading comprechension for a second grade primer could hardly

be equal to understanding passages of a national newspaper.

The study by Simmons and Allman looked at men from a
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munisian village who had had two years to three ycars of adult
education. The only baseline measureg was taken in 1965 at the
end of the first year cousse and measured only the adult's
ability to read aloud from a text beforec him. Forty per cent’
of the 757 who were tested passed this test. No assessment was
macle of ccmprehension. While most of the participants went on
for one to two more years of the course after the bareline test,
the test was not repcated. The authors assumed that the pass
rate would have increased to 70 or 80% by the end of the second
year -- had the group bheen retested.

In 1968 a 20% sample was taken from the group tested in
1965. These men were given two tests, one i@éntical to the
baseline exam, and the other a test of reading comprechension with
multiple choice answers thét they had to circle. The results
were not erncouraging. Only twenty-two per cent passed the reading
retest -- a decline of 45% between test and retest. And if it
was assumed that the baseline level seriously underestimated
the level the adults reached a year or two later when they finished
the coursé, then the decline was closer to 75%.

The second test was a measure of reading comprehension
which defined three levels of literacy: illiterate, simple
literate and full literate. A full literate could understand
4passages from the national ncwspaper. A simple literate could
understand simple phrases and sentences, but r.othing more. And

illiterates were unable to reach this level although they might
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be able to recognize isolated woxrds. The resulté of this test
showed 80% illiterate, 16% simple literates and 4% full liter-
ates.

The same reading test wés administered Lo primary students
in the sixth grade classes in a rural schocl. While the dif-
ference between weakest and strongest class was slight, the
weakest of the‘classes had no illiteracy, 72% were simple liter-
ates and 2% full literates.

Replication of the 1965 baseline arithmetic test of simple
calculation ability showed a small decline in ability. Because
ot the weakness of the original test instrument, an inproved
iversion was given in 1968 testing respondents in simple addition
and subtraction, multiplication aha several word problems. The
results showed that 20% could not do simple subtraction. While
the weakness of the baseline test did not permit a careful ana-
lysis of retention, the new improved measure suggested that the
adults' present level of arithmetic ability was too weak to be
of much utility.

Finally, the authors examined factors that might have
accounted for‘either the high initial level of literacy attained,
or the retention over time. They found that high test scores
cnrrelated with the amount of previous education, socio-economic
status and use of literacy. Age was inversely related to test

scores. Test performance was not affected by: the years spent



taking adult education, use of radio and TV, attendance at the
movies, contact with urban arcas and participation in the numer-
ous organizations. Given the statistical nature of the zero-
order correlation coefficient as well as deficiencic: .n design,
the authors emphasize the tentative nature of the re.sits.

In sum, what can we generalize about thesc studies?
First of all, it may be reiterated that their number is amazingly
small in view of the importance of the subject. éomparability
is minimal; the studies reviewed above do not share the same
definition or measure of literacy, let alone have in common in-
dependént variables other than amount of schooling. They also
suffer from serious defects in design. With the exception of
the Greenleigh study, they lacked contr>l groups. Definition
and measurement of independent variables tended to be so im-
precise as to make evaluation of their role extremely difficult --
even with regard to previous education, grade level completed vs.
years spent in school were not adeduately distinguished from
one another. The analytic procedures of cross tabulation and
correlation did not permit controlling simultaneously for impor-
tant backgrcund variables like age, socio-economic status and
previous schooling. Another crucial weakness was the failure
to clarify initial skill levels; only the Greenleigh study
really obtained thorough baseline data against which retention

over time could be compared.
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With these caveats in mind, we turn to the results.
First, they consistently indicate a decline in literacy slills
over time -- with the exception of the Rhodesian research,
wherce the only loss was in arithmetic ability. Sccond, high
levels of previous education arc not a guarantec thalb some
people will nbt lapse into illiteracy. Previous education
levels ranged from some adult literacy training to complete
primary. The lowest leveis of schooling seem to impart very
little that is retainecd . Third, the tests of comprehension
show that even what is retained appears to have little practical

value to the individual or the socicty.

Part Il

The Approach

The purpose of the study was to :aake the empirical test
of a model witﬁ factors that are theoretically significant in
predicﬁing individuals' loss or gain (retention) in cognitive
skills after they had left school. The causal model of these

factors takes the following form.

Diagram 1
Family characteristics : Time since school
.;Schooling ‘_’; Retention score
Personality attributes’ Use of copnitive

skills
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Each of the factors in the model will be represented by
several diménsions when the model is tested. Family charac-
teristics include an index of socio-economic status, as well
as a measure of parents' exposure to mass media, religiosity
dimensions. Personality attributcs'of the students include
measurcs of their attitudes toward school, relations with their
peers, etc. The oversimplified diagram hides many of the pos-
sible interrelationships. |

Two basic approaches are possible when examining the
retention of cognitive skills in a population that has bzen out
of school for a period of time. They are the comparative cross
sectional approach and the longitudinal. The longitudinal
approach measures the individual's level of cognitive achieve-
ment when he leaves school, and then measures him after a pas-
sage of time on the same test. The results would be scored for
his gain or loss. The éomparative cross~-sectional approach,
which this study used, takes two samples at the same point in
time, one finishing school, and the other out of school. Both
are tested for cognitive levels and interviewed for background
variables to control for possible variations in the popuiations.
The mean score of the in-school group becomes the baseline for
measuring a gain or a loss for the individuals who have been out
of school. Two assumptions are basic to this method: that the

quality of neither schooling nor students has changed over time.
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We arc unable to control for the first assumption‘—; ho‘changc
in the quality of schooling -- although we can make some ob-
servations on possibilities. ‘The seéond assumption -- no change
in the quality of the students -- is also difficult to control
for. If we consider student quality'to be a'bundle of dimen-
sions including intelligence, motivation, attitudes, behavior;
and family background, then we can only begin to control for
these possibie differences with some of the interview uwata on
attitudes and family backgroﬁnd. Given the lack of information
" on both of the assumptions, it is useful to speauiate for a
moment on what may have happened over time to the older pépu—
lation. |
Throughout‘Tunisia there are more primary age children
than there are places availablé for them in school. Tive years
ago, when the older of our two poéulatibns was in school, school
piaces were even more scarce. How were children picked to get
.these places? Self selection probably played an important role,
since some parents were not convinced of the importance of edu-
cation, or lived too far away for their children to walk to
school. More recently, additional schools havé been built, and
_more families have moved closer to villéges and cities to take
advantage of the schools. The numbexr of school places avail-
able per 100 primary age children is greater than it was ten
years ago. The motivation a student reduires to get to school,
and then stay there, was probably greatef ten years ago than it

is today. Furthermofe, as the proportion of low income families



with sons attehding school increcased, their children, as comparecd
with children of higher income families, would tend to do less
well at school. This would be truc even after rcontrolling for
the gcne£ically endowed, in contrast to the environmentally
determined, component of intelligence among children of differ-
ent social groups. The moré education oriented attitudes and
behavior of the higher income groups would tend.to assure this
result.

This speculation about the differences between our base-
line population aua the older population is important for inter-
preting the results. Both the above points about change in the
guality of the schooling and the students indicate that the
measured loss'of cognitive skills will underestimate the true
results. Specifically, assuming the points are correct, baseline
scores would be higher if they had been taken ten years ago.
Thus, if a worker shows a significant improvement in the score
over the baseline measure, we should adjust it downward to cor-
rect for the quality bias. If a worker showed that he lost
ground relative to the baseline ﬁeasure, the correction for the
Quality bias means that hié true score was evén worse:. Thus the
estimates we will report are biased in favor of retention.

To test ﬁhis model a purposive sample of young men aged
15-25 was drawn from a suburb of Tunis. The sampling goal was
to assure a significant number of families in the low and middle

income range. The sample included ong2 group which was still in
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the sixth grhdq -= the baseline group, and those vwho were out
of scﬁocl but wﬁo also had only recached the sixth grade. This
criterion limited the out of school group to 24 and the bascline
group to 13. Because the number for the baseline group was
small, their scores were verified by sampling several class-
rooms of sixth graders in the same éommunity, but not from tie
exact sample area. 'The résulting scores were similar to the
scores for the baseliﬁe group. Thus years of schooling was

hot a variable for either the baseline or the worker group.

While small sampleé limit the extent to which the results
.can be generalized, this is a pilot study.not a comprehensive
survey. It is designed to explore a wide range of possible
variables rather'than more accurateiy specify a small number of
variables by using a larger sample.

Several measures of retention were estimated, and the
results are presented below. The French and Arabic achievement
tests: were scofed 0-6, and math 0-5. First the mean scores for
the tests are presented in Table 1. All three tests are con-
sisfent in suggesting 5 loss of retention of one group'comﬁared
to the other.

Table 1

-Test. Scores

Baseline (nl3) Workers (n24)
Mean " Mean
Arabic 4.3 3.6
French 4.2 3.8

Math 3.8 3.3
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Second,'we wished to calculate the difference for each
worker rather than the group, as he compared to the baseline
scores in the three achievement tests. The differences or rates
of retention were categorized threc.ﬁays. First was the loss
measure wvhere workers whcse scores were the same or improved
were coded 0, and those whosc scores showed a decline of 1-4
points were coded 1-4. Second, a similar measure was computed
for gains_in'skill where those who scored the same or lost were
coded. And third, a dichotomous variable was defined to include
the woxrkers who were unchénged 6r improved in one category, and
the workers who had declined in another. Fourth, a final measure
was computed from the sum of the dichotomous measures of reten-
tién for Arabic and French.

The measures in Table 2 show that about as many workers
in each of the three-cognitiﬁe skills measured improved as
declined. They indicate that 42% of the workers did not suffer
a loss of their Arabié ability, while 58% lost some, including
6% who suffered complete loss. For French achievement, 50% did
not declihe, while 25% regressed to no meaéured ability. Math
loss, while similar in pattern to the other two, showed slightly
lgss_loss at each level. The sub table on gains examines the
‘workers improved most in math with a~gain of 54%, in Arabic 42%
"showed gains, and in French 50%. In the last sub table the
dichotomized scores for the measures are summed. Thus 33%.of
the'sample declined on both the Arabic and French tests, while

42% improved on one but not the other.
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Table 2

‘Retention of Cognitive Achievement
(% of n24) :

LosS (none) (High)
pa 1 2 3 4
Arabi.c 42 13 13 8 6
Prench 50 17 .4 4 25
Math 54 17 17 8 4 .
Gain ‘(none) (High)
o4 1 - 2
Arabic 58 21 21
French 50 42 8
Math 46 29 ' 25
Retained (Loss) (Gain)
0 1
Arakic 58 42
French 50 50
Math 46 54
Combined Retained 0 1 2 3
Arablic & French 33 42 25 -
Arabic, French &
Math 25 25 29 21

a. Because the baseline scores were not integers , and
the workers' scores were, it was possible to score only a gain.

or a loss.
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Factors in Reteuntion

What are the factors which causé some workers to enhance
their cognitive abilities and others to losc them? A model of
the theoretically important?factors Qas given in diagram 1.

To représent each of these factors theoretically important
dimensions were chosen. Each sct of dimensions was entered into
a stepwise regression prcdictiné retention. A partial list of
these dimensions by factor is prescnted in Teble 3 with thcir
beta and zero order corrclation coefficients.

To simplify tﬁe
interpretation of the results, we examined the-possibility of
combining the dichotomized variables of French and Arxabic re-
tention into one index of retention., The zero order correla-
tion coefficient between the two waé sufficiently high (r = .80)
to suggest that they could be combined. The normal distribution
of this combined variable, presented in Table 2, supports this
decision.

The results of Table 3 show that each'factor has several
dimensions with beta coefficients which are significant ét normal
levels of probability in predicting retention. |

The dimensions which are significant hold few surprisés.
SES, whilé positively correlated, is not significant. Better
measuré§~of those family attributes more ¢losely related to cog-

nitive éChievement like religiosity and mother influence are
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Table 3

Dimensions of Cognitive Retention
(nh 24)

Dependent variable; Relention ©f Reading Comprehension.

Family Backgrovnd Iractor: Beta x
40 Socio economic indoex 11
31 Mother supervises cducation 32
29 Someone in family prays -.58 -.48
75 Son had assistance on homework -.J)9
68 Mother a major influcence 44 .30

(for significant Betas)

Schooling Factorx

164 Ycars Kuttab -,13
47 Primary grades repecated .10
60 Ycars since school -.42
48 Changed schools .54 .54
46 Age enterced school -. 14

(for significant beta)

Personality Fadtor

42 Age .02
85 Improve School facilities .47 .54
81. Improve aid to poorer students .06
73 Noise and problem for homework . .19
92 High job aspirations .37
99 Advantages of job: personal -.22
83 Student to blame for own failure .19
133 Modexrnity scalce .19
137 Need achicvement scale 33

58 Left school because bad performance =—.37 ~.46
(for significant Betas)

lw



Table 3
(continued)

Use of cognitive gkills

134 Mass media exposure
109 Spcaks French
125 Write French letter i
136 Associated with Frencl: scale
124 Writes Arabic letter
93 School helps work
114 pParticipation in organization
94 Work requires reading & writing
135 Usc of education scale

(for significant Betas)

~ Note: See the Appendix
significant variables and the coding.

.51
.39
.45
.40
Al
-.10
-.14
-.206
.35

for the statistics of the

.26
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significant. While the sample had only 6 years of primary,
other schooling dimensions did have variance. The time éince
the worker had left school was one of them: the longer he was
out, the lower his retention score. The variable "changed |
schools" and in the latter variable does not have a significant
Beta. We describe this variable below. Most of the dimensions
for the last two factors have a theoretical justification for
their significance. The boys who replied to the question, What
would you do to make your'school better if you were the direétor
that they would iike to see an improvement in the school facili-
ties, are highly correlated with reading retention. It is
unclear what the attitude may sugéest. other replies included
improvenents ~ in proyrams, communication and discipline.

The boys who left school because of bad performance, i.e.
low cognitive achievement, would 5e'expected to have lower
reading retention than those who had higher performance. Note
that the two scales measuring attitudes - need achievement and
modernization - are not highly correlated to retention. Finally
we would expect a reinforcing relationship between mass media
exposure and retention.

The significant dimensions for each factor were then
combined in one equation to test the full model of retention.
The résults in Table 4 suggest that three factors are represente
(personality drops out), and only by a single dimension. The

family background dimension suggests the importance of low
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religiosity- in the home, at least as characterized by the pre-
sence of some member praying, for high retention. The fact that
some students changed primary school was significant. These
are students of migrant families, most of whom started primary
in the Sahel area on the Southern coast before moving to la
Goulette soon after independence. .Thus, this variable could be
interpreted as a proxy showing that students had higher quality
instruction before they moved, that miserable conditions forced
them to leave, or that the move to the city demonstrated that
the family had high motivation for success. The last may be
the most plausible explaﬁation. This dimension might have

best been considered under the family background factor.
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Table 4
Factors Related to Retention

Dependent Variable: Rectention of Reading Comprehension

Significant Full equation
Variables. '
Indepcndent V;riables Beta t U.v r Beta t X'x
48 changed schools .53 4.09 .29 .54 .40 2.56 1.00
134 Mass media .38° 2.77 .13 .51 .33 1.49 1.00
29  someone prays -.36 -2.65 .12 ~-.48 =-.30 -1.84 .90
85 improve school ’ .54 .33 1.92 .65
facilities :
31 Mother supervises -.32 =~.23 -.1.12 .27
ed.
58 left school .46 A9 1.21 .15
constant -0.05 .30
R% .66 .74
F for equation 12.7 6.79
n observatiocns 24 24

. Note: when t 2.80 P ( .01

when t 2.06 P ¢ .05
[x'x] is a measure of multicolliniority.
Beta is the standarized regression coefficient.

U.V is the unique variance

r is the zero order correlation coefficient.
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The final dimension, high mass media exposure, is not
surprising. High exposure may awaken and maintain an interest in
reading to gain more information. The reverse would also be true.
More reading encourages higher exposure to mass media.

The R2 for the significaht variaﬁlcs is .66, thus the
unexplained residual is .34. <The residual suggests that impor-
tant dimensions may be lacking. There are a number of possibili-~
ties. While we know that physical disabilities among students
reduce lesrning potential, Qe did not test, for example, Hr dyslex:
eye sight, hearing, or subnormal brain size. Nor. did we attempt
to measure the relative genetic endowments which may haQe been
significant for intelligence levels. A factor which is not shown
in the diagram tﬁat undoubtedly had an influence on the individual
cognitive retention was luck -- not randomly distributed across
the sample. Other dimensicns of the family background factor
could have included the measure of the parents' verbal ability

and measures of interaction with théir children.

Part IV

Summary and Implications

The Conclusions of this study are tentative, since both
the design of the study and the individuals who were sampled
restrict the breadth of useful generalization. Specifically,

using the comparative cross section method to measure change



29

in cognitive skills- over time, is not as good as having observa-
tions on the same individual over time. Also, we controlled

for the amount of primary schooling the saiple had, which meant
that we éould not examine possible threshhold amounts of school-
ing that might have been important for significant increases in
retention. Finally the universe 1inited the sample to boys from
low and middle income urban families. We can draw little in-
ference about other groubs such as girls, rural individuals or
upper income people.

Given these qualifications about the design of the study,
the results suggest two major conclusions. First, the loss in
cognitive ability, as measured in tests of reading comprehension,
is clear. For the sample 33% declined in both Arabic and French,
42% gained in one and declined in the other, and 25% gained in
béth. And for rFrench, 25% incurred total loss. The sample all
had six grades of primary, which for some, because of repeating,

meant as many as ten years of schooling, excluding additional
time in the Kuttab.
several of

Second, /the factors considered to be theoretically signi-
ficant in explaining the gain ox loss of cognitive abilities
over time proved to be statistically significant. These fac-

tors included family background, and post school use of cognitive

skills.
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What are the implications of these results for furthex
research and future poliby? Clearly, an important area of
rescarcli has been overlooked in the past. While the conclu-
sions are consistent with the several studies we reviéwed, the
methods and results are far from comparable. Much necds to be
done. Further rescarch would explore the role of differxent
amounts of education and kinds of teaching in limiting cogni-
tive loss. The other independent variables, only crudely measured
here, could be refined. Future samples should work closely with
upper income groﬁps as well as those in the lower range. Final-
ly and perhaps most important from the perspective of economic
and educational policy, whaf is the role of the individual's
cognitive ability, as narrowly measured by reading achievement,
in his work and for national developient? Before massive re-
sources are mobilized to reduce the loss of cognitive skills,

this quéstion needs better answers than we now have.
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Appendix
Statistics
(n24)

‘Var. coded mean stdev.
29 Someone prays 0,1 .36 . 50
31 Mum supervised educ. 0,1 .42 .50
48 changed schools | 0,1 .33 .48
58 Left school | 0,1 .79 .42
85 Improved school facilities 0,1 .42 .50
134 Méss media 0;6 4.08 1.35
177 Retention of Reading 0,1 .92 .78

Note: The coding assigned the low value to a negative response,
and a high value to a positive response. Mass media is the sum of

several items.



var.

29
31
48
58
85
134
177

sSomeone prays
Mom supervises
Chénged schools
Left school
Improved school
Mass media

Retention of reading

Appendix

Zero order correlations coefficinets

(n24)
var Var var var var
(29) (31) - (48) (58) (85)
0.218 0.0 '~0.026 -0.480

0.478 -0.1°91 -0.029
-0.290 0.120
-0.191

Var
(134)
~0.310
0.139
0.022
-0.589
0.331

var:

(177)

-0.482

0.315
0.543
-0.462
0.538

.506

A%
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NOTES

1. The data arc part of a larger study undertaken with Sumru
Aksoy. The rcescarch assistance of Russel Beirn and Lewis
{oppcl was most helpful. The cooperation and assistance of
numetous members of the Tunisian rescarch community and govern-—
ment werc cssential for making the study. The study was fin-
anced by the Ford Foundation and the Agency for International
Development through the Center for Middle Eastern Studieé and
the Center for Studics in Education and NDevelopmént. The
Development Research Group provided compu£ational aséistanCL
under: N.S.F. & U.S. A.1.D. grants.

2. Pursuing this concern could prove useful in understanding
both the politics of, and the investment in, educational research
and programs.

3. The UNESCO literature on literacy and primary education is
replete with assertions equating 4 years of primary education
to literacy.

4.. For a review of these mecasures and an attempt to establish
and apply a comprechensive definition, see Simmons & Allman (5).
5. For examples of the exceptions, see Simmons {4) .

6. - Since most of the schools had only four standards, or grades,
the number ‘of years schooling must be supposed to include. some
repetition.

7. Nozinformation given as to what constituted "passing" or

"failing".
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8. Whether this aiways meant cowpletion of four standards is
not entirely clear.

9. gtandard 1I is the third level of the primary system inch
begins nqt with Standard I but witﬁ "infant clas;."

10. Scoring-persons "possessing" both reading and writing skills
were ratéd W1", i.e. “"literate". Non-possession of both skills
was taken as lapse into illiteracy and scored "0". A rating of
.2146 was assigned to “semi—literacyf, i.e. retention of readiﬁg
skill only.

11. Without, however, controlling for SES.

12. Gray Oral Reading Paragraphs Test.

13. The four alternative systcems were: American Incentive to
Read, Science Research Associates: Reading in High Gear, Mott
Basic.Langﬁage Skills Program, Follett: Systems for Success.

14. Report of the Workshop on Functional Literacy, UNESCO,

Paris 1969.
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