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1. Literacy, Education and Age

The International Adult Literacy Survey was conducted in 22 countries in 1994-1998. In this survey,
literacy was not examined as a basic, mechanica reading skill, but as an adult ill of “using printed and
written information to function in society, to achieveone’ sgoals, andto developone knowledge and
potential” . Therangeof adults literacy was assessed inthree domains inproseliteracy, document literacy,
and quantitative literacy. Literacy was measured on three scales ranging from 0 to 500 points.

Among the various background factors explaining literacy skills of the adult population, the most
important ones were initid forma education and the respondent’ s age. In dl countries adults with more
education had higher average literacy scores. And the higher the age of the respondent, other variables hed
congtant, the lower was the levd of literacy on average.

The am of the paper is, by means of the polynomid regression model, to andyse more accurately
the relationship between literacy and its two important determinants. Asanexample, the model isfitted to the
Finnishadult literacy data. Inthe analys's, education is measured as the years of forma educationcompleted,
ranging from 6 to 20 years, and the respondent’ s age ranges from 16 to 65 years.

2. Polynomial Regression Model

The rdaionship between literacy and education is often thought to be linear. This means that one
additiond year in education increases the literacy proficiency evenly, independently of the amount of earlier
educetion. If the relationship betweenliteracy and age islinear, we bdlieve tha the meandifferencesinliteracy
proficiency between age cohorts are equd as well. But more thorough analyss has shown that sraight-line
relationships provide a poor fit to the data.

If alinear relationship provides a poor fit, one solutionto improve the fit of the Satistica modd to the
dataisto use functions of higher powers of the explanatory variables, that is, polynomias of order higher than
one. In addition to the linear effects, we then use higher order polynomids in the model to describe the
curvilinear effects of education and age. In the Finnish data, modeling literacy as afunction of education and
age needs both the second and third order effectsof age and the second order effect of education. In addition,
the interaction of the linear effectsis needed for modding prose literacy. The statistical modd used to explain
prose literacy as a curvilinear function of the respondent  age and education is the polynomid regresson
model

1) y=|30"'|3111"'|32"12"'33’13"'34"2"'55"22""3:"1’2""

wherey istheliteracy score, x; = age- 16 and X, = education - 6. The model explains 38 % of the variation
in prose literacy. The model used to explain quantitative literacy ismodel (1) without the interaction x;X,, and
it explains 26 % of the variaion in quantitative literacy.
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Figure 1. Prose literacy as a function of Figure 2. Quantitative literacy as a function of
education in selected age cohorts in Finland education in selected age cohorts in Finland
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3. Resultsfrom the Finnish Data
Resultsof fitting the polynomid regression modds to the Finnishdata can be seenfromFigures 1 and

2, which describe the relationship of education to prose and quantitative literacy in selected age cohorts.

In Figure 1 we can see that more education means better prose literacy in al age cohorts. The
relationship is not linear. Increasing education has strongest effect among those with short formal education,
while increasing education has amost no effect among those withlong education. The differencesbetweenage

cohorts are larger among those with long education.

In Figure 2 we can see that more education aso means better quantitative literacy indl age cohorts,
athough educationhasa smaller effect on quantitative literacy thanon prose literacy. Increasing educationhas
again strongest effect among those with short education, but the mean differences between age cohortsreman
the same, independently of the amount of education. In addition, the differences between age cohorts are

gmdler than in prose literacy.

The best literacy proficiency is associated with long education and young age. The longer the
education, the better the literacy proficiency, compared with people of the same age with shorter educetion.
Since the youngest respondents have not completed their education yet, we have to control the effect of
educationincomparing the literacy proficiency of different age cohorts. Then we can see that the younger the
respondent is, the better ishis or her literacy proficiency on average.

The use of the polynomia regresson mode in modeing literacy as afunction of age and education
is further illustrated with examples from other countries in the Internationa Adult Literacy Survey.

REFERENCES

Aczd, A. D. 1999. Complete Business Statistics. New Y ork: [rwin/McGraw-Hill.

Draper, N. R. & Smith, H. 1966. Applied Regresson Andysis. New Y ork: John Wiley & Sons, Inc.

Literacy inthe InformationAge. Fina Report of the Internationa Adult Literacy Survey. 2000. Pariig/Ottawa:
OECD & Statigtics Canada.

Literacy Xillsfor the Knowledge Society. Further resultsfromthe Internationd Adult Literacy Survey. 1997.
Pariis/Ottawa: OECD, HRDC & Statistics Canada.

RESUME

Le modele de regresson polynomiale est utilis pour decrire les effets curvilineaires de
I education et de |’ age sur la littératie des adultes. Les exemples proviennent de I’ Enquete
internationale sur la litteratie des adultes.



