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1. Presentation

In the RC28 meeting at Los Angeles (august 2005) Ballarino and Schadee presented a paper which analysed the relation between class of origin and educational attainment, taking educational titles as ordered categories and modelling educational attainment of the offspring of single classes (classes by gender, classes by cohorts) through cumulative logits (McCullagh 1980, Peterson and Harrell 1990, Scott Long and Freese 2006). Further work followed, on the Italian case and the Spanish one (Ballarino and Schadee 2006; Ballarino, Bernardi, Requena, Schadee 2006). These analyses use the cumulative logistic model for cross tabulations which are normally analysed either with logistic regressions for continuation, conditional upon having achieved a certain level of schooling (Mare 1980, 1981; Cobalti 1990; Shavit and Blossfeld 1993; Pisati 2002), or with log-linear models (Cobalti, Schizzerotto 1994), modelling change over time with unidiff models (Breen et al. 2005; Barone 2006) and other similar models. 

In general the discussion with respect ot the class inequalities of educational opportunities (IEO) in various countries is mixed. For some countries (Sweden, Holland, Germany) diminishing inequalities were found, for other countries the discussion remains open. The trend in these discussions is to find some further diminishing in IEO in more countries. (see Breen et al. 2005 for unidiff log-linear models in various countries). The Italian case is quite controversial: Breen et al. find it to be an outlier, as according to their model IEO did not decrease, differently from most of the other countries they consider. However, Ballarino and Schadee (2005; 2006) find dimishing IEO, although this lessening of IEO regards mainly the agricultural classes, whether farmers or farm workers, and only to a very limited extent urban classes. 

The paper asks two main substantive question. First, does this result of decreasing IEO hold when social origin is measured with parental education instead of social class of origin? Second, how do the effects of parental education and social class of origin interact over time? From a methodological point of view, the paper stresses the point that in the cumulative logit model the parameters governing education expansion deal with the marginal distribution and can thus be direcly confronted with observations (in contrast to log-linear interaction parameters). This is useful for a further analysis of educational expansion. But it also permits simple simulation of hypothetical educational expansion and its effects on IEO. This is used to present in section 5 below some further comparisons between different models for the same data. 

2. Social background effects: cultural or economic?

In their seminal comparative analysis of inequality of educational attainment (IEO), Shavit and Blossfeld (1993, 6 ff.) distinguish two explanations  of IEO. First, they refer to Bourdieu’s theory of cultural capital, which suggests that children of low social origin lack the kind of abilities valued at school because such abilities are transmitted by the family as a part of the socialization process: thus, children from higher social origin have an advantage because their parents have been longer in school. Second, they cite Boudon’s thesis of economic constraints: according to this thesis what is  important for children’s schooling are the economic resources of the family of origin, because of the direct and indirect costs of schooling. It is clear, however, that the two explanations outlined are  related, because of the association between class position and school attainment of the family of origin. Nevertheless, they can be analytically distinguished, and the distinction appears useful, because different mechanisms can be seen as underlying both explanations: a reference can also be made to the literature derived from Bourdieu’s suggestions on the different forms of capital and the corresponding different dimensions of stratification (Bourdieu and Passeron 1977; Bourdieu 1986; Mohr and DiMaggio 1995; Niehof and Ganzeboom 1996). 

However, despite their theoretical argument Shavit and Blossfeld do not systematically compare the effects of cultural capital and class position of the family of origin. Other recent comparative research on IEO, indeed, does not distinguish between the two effects, considering both to be the product of “contextual factors” whose generating mechanisms are not investigated (Treiman et al. 2003). A lot of research on educational stratification and IEO, moreover, measures family background with indices such as SES, which in fact include both occupational and educational resources of the family of origin. However, a number of studies have distinguished the two effects, allowing for a comparison of their respective strength: when such a comparison has been made, the effect of parental education has been typically found to be stronger than that of their class of origin (De Graaf 1986; Jonsson 1987; De Graaf and De Graaf 2001, see Erikson and Jonsson 1996: 22 ff.). 

The problem becomes more interesting as scholars interested in IEO have intensified their work on the causal mechanisms generating the phenomenon. An important contribution in this sense was the one by Breen and Goldthorpe (2000), who distinguish three different mechanisms at work in the structuring of class IEO, i. e. relative risk aversion, differences in ability and expectations of success and differences in resources. While differences in ability and in resources can be thought to correspond to the cultural and economic factors outlined by Shavit and Blossfeld, the concept of relative risk aversion adds a different factor, namely that families, when making their educational choices, seek to avoid downward social mobility: families from every social position “seek to ensure, so far as they can, that their children acquire a class position at least as advantageous as that from which they originate” (Breen and Goldthorpe 2000: 189). The same mechanism is outlined in a slightly different context by Eriksson and Jonsson (1996: 28-9), as “social position theory”: they argue that social position has a direct impact on educational aspirations, because in their educational choices people seek above all to avoid downward social  mobility, and thus “children from higher classes have more to lose from not going on to higher education […] different social benefits attached to decisions about school continuation create class-specific values for various educational choices even though (relative) aspiration levels on average may be the same among social classes”. 

This mechanism was already  noted in the social sciences (Easterlin 1961; Keller and Zavalloni 1964), and it has  recently been used to explain reproductive choices in both pre-modern (Goody 2004) and contemporary societies (Bernardi 2007). Concerning IEO, further work has followed the contributions cited above, measuring social origins both with parents’ education (Davies et al. 2002; Mare and Chang 2006) and parents’ social class (Breen and Yaish 2006), but without a comparison of both effects
. Breen and Yaish’s study concludes appropriately (p. 254) that the main problem of this kind of models is to measure how risk aversion defines what can be called  a “social demotion threshold” for each class. 

In our opinion, this problem gives new life to comparisons between social class and educational level as measures of family effect on schooling, and also, more generally, to theoretical research on the structure of social stratification. From the point of view of IEO, the problem is to understand how people define their own social demotion threshold, but this is equivalent to understanding how  people perceive their own social position. We think that in general educational level is more directly perceived by individuals than social class : we would also speculate that somehow the hierarchy embodied in the social distribution of educational levels continues the past visibility of different social strata (Stände in the Weberian terminology), while social class, with the demise of ideologies centered on it, is increasingly seen as a purely economic property of individuals and families. In any case, in a decision to continue schooling the evaluation is with respect to an immediate prospect, while future jobs and careers involve more nebulous considerations. Moreover, we do not think that this kind of evaluation has the structure of a cost-benefit analysis, as much of the literature argues: on the contrary, we think that fear of social demotion acts  immediately, as a habitus or a routine, without taking future costs and benefits into account, nor weighting them by expected probabilities of success and so on. Finally we note that educational titles are well defined and have similar contents across generations, and are perceived to have them, while for class these properties are less clear. We are aware this topic needs more detailed theoretical reflection and empirical investigation, but for now we would hypothesize that the majority of families  will readily, though probably not uniquely, define social demotion thresholds with reference to their educational level.  

3. The Italian case

As stated earlier, analyses of IEO for the Italian case have yet to give a definite result. Recent comparative research, using social class of origin to measure family’s effect on schooling, finds persistent inequality, thus making Italy an outlier, together with Ireland, among the countries considered (Breen et al. 2005). However, Ballarino and Schadee (2005; 2006), using social class as well, find dimishing IEO, although this lessening of IEO regards mainly the agricultural classes, whether farmers or farm workers, and only to a limited extent urban classes. This result is similar to what found by Barone (2006), who uses log-linear analysis and a stereotype regression model, but this author interprets his findings as evidence of persistent inequality, as previous research based on log-linear and logit analysis typically did (Cobalti 1990; Cobalti and Schizzerotto 1993; Pisati 2002; contra, see Shavit and Westerbeek 1997). Studying inequality in access to higher education with logistic regression, however, Recchi (2003) found evidence of (slightly) declining inequalities, and recent work by Meraviglia and Ganzeboom (2006) finds, using log-linear modelling, persistent inequalities for men and decreasing inequalities for women.

Using educational origins instead of social class of origin (or using both at the same time) adds further complexities to the picture. Given the low costs of schooling in Italy, it can be hypothesized that the effect of economic resources (which are a substantial component of social class effect) should be lower than that of abilities and risk aversion, which we think are (albeit imperfectly) measured by parental education. Conversely, the inclusion-oriented reforms of the 60s, that made secondary lower school comprehensive and made it possible for students coming from all higher secondary tracks to access universities, should have caused a decrease in the effect of parental education. 

The first hypothesis has been systematically confirmed by econometric analyses, which typically use multinomial probit models and father’s income or occupational category (not social class, nor occupational prestige) as a measure of economic resources (Checchi 2003a; 2003b; Cappellari 2004). Checchi (2003a: 24-25) attributes this difference to the “more stimulating cultural environment” provided to the children of more educated parents, leading to better performance and better evaluations by teachers, which in turn  stimulate the decision to enroll for further schooling. When comparing both effects, sociological analysis has found similar results (Shavit and Westerbeek 1997; Recchi 2003). Concerning the second hypothesis, however, results are not consistent: OLS analyses find the effect of parental education to have diminished while the one of their social class increases (Cobalti and Schizzerotto 1993), conditional logit analysis find something similar (Shavit and Westerbeek 1997), as well as the opposite (Recchi 2003). This variety of results has to do with the different specifications of the models concerned as well as with different datasets and coding decisions; recent work pooling many datasets and comparing results across datasets has not yet clarified the situation. 

This work starts from the conclusion of the authors’ previous analyses of class IEO and educational expansion in Italy, which found a decrease in class IEO primarily due to a catch-up process on the part of the agricultural classes (Ballarino and Schadee 2005; 2006). This paper asks, with respect to that previous work, both substantive and methodological questions.

Substantively, our first question is if this decrease is also found when using parental level of schooling as a measure of social origin: a measure we would think is more relevant, according to the speculations reported above, in the context of research on IEO. Our second question is about the relation between the two effects and its  long term change: is the effect of ability and risk aversion, as measured by parental education, stronger than the effect of economic resources, as measured by parents’ social class? How do both effects and their relative size change over time? Our third question is a methodological one: extending our previous study of the cumulative logistic model, we make some steps into a systematic comparison with other modelling techniques used to analyze IEO. 

4. Data and variables

Data used here merge the two main academic Italian mobility surveys. The first is the Indagine nazionale sulla mobilità sociale, INMS, collected in 1985 (see Cobalti and Schizzerotto 1994), while the second and more recent data source is the first wave of the retrospective Indagine longitudinale sulle famiglie italiane, collected in 1997 (ILFI, see Schizzerotto 2002). After checking for their consistency (see Ballarino and Schadee 2005), data from INMS for cohorts born from 1920 to 1959 and from ILFI for cohorts born from 1920 to 1969 have been merged in a single file, with 11,036 respondents.
 

The variables considered in this paper are cohort, class of origin, educational level of the family of origin and educational level. Cohort is coded by decades of birth, starting from 1920-1929 up to 1960-1969. Class of origin is coded, as usual, according to the occupation of the individual’s father and mother at age fourteen. When parents were employed in different occupational classes, the higher-ranking of the two parental classes was attributed to the individual, following a “dominance approach”. Classes are coded following a variation on the Goldthorpe/Casmin (as presented in Breen 2004, tab. 1.1) classification, adapting it to Southern European societies, dealing more adequately with the persistence of the agricultural classes, which were relevant until the 60s. 

The scheme distinguishes six classes. The first is the Bourgeoisie (Bou) corresponding to classes I + II of both the Goldthorpe and the Casmin class schemes. Bou includes three sub-classes, Entrepreneurs, Managers and Professionals, divided by type of employment relationship: entrepreneurs are employers, managers are employees, professionals are self-employed, but they are not distinguished here because of low numbers. The second class is the White Collar one (Whco). It includes non-manual employees and corresponds to classes IIIa and IIIb of the Goldthorpe scheme and to class III of Casmin (except for unskilled non-manual workers included in the Uwc here). The third class is the Urban Petty Bourgeoisie (Upb), which includes small employers (up to fifteen employees) and self-employed workers, and corresponds to classes IV a and IV b of the Goldthorpe scheme (IVab of Casmin). The fourth class is the Agricultural Petty Bourgeoisie (Apb), including both small farmers with employees and self-employed agricultural workers renting land, which corresponds to class IVc of the Goldthorpe scheme. The fifth class is the Urban Working Class (Uwc), including manual skilled and unskilled, as well as non-manual unskilled workers and corresponding to classes V, VI and VIIa of the Goldthorpe scheme, as well as to classes V+VI and VIIa of Casmin. The sixth class is the Agricultural Working Class (Awc); it corresponds to class VIIb of both the Goldthorpe and the Casmin schemes.

Education is defined as the highest educational title achieved by an individual, while the educational level of the family of origin is the highest educational title achieved by the individual’s parents. In both cases, it is coded as a four-classes ordered variable, namely: (1) elementary (Elem), including people with no schooling, people with some schooling and people that completed the five grades of the scuola elementare (from 6 to 10 years  of age); (2) lower secondary (Low Sec), corresponding to fulfilled compulsory schooling up to 14 years of age (scuola media inferiore or before 1962 avviamento professionale) as well as having completed a two-year further vocational course; (3) higher secondary (High Sec), corresponding to a full higher secondary degree, both preparatory to an academic or vocational title, as well as to some non-university post-secondary course; (4) university (Univ), corresponding to a full four-to-six years university degree. Translated into the Casmin educational classification (as presented in Breen 2004: tab. 1.2), these four levels are: ELEM=1a+1b; LOW SEC=1c; HI SEC=2a+2b+2c_gen+2c_voc+3a; UNI=3b. 

Tables 1, 2 and 3 show respectively the association between parental education and education, social class of origin and education, and birth cohort and education. The expansion of education appears, as do the strong associations between both variables of social background and education. 

here tables 1, 2, and 3

5. Methods and models

5.1. The cumulative logit model

The model used in this paper, although not frequently used for IEO analysis, goes at least as far back as the Fifties, when it was known as the category boundaries or threshold approach (Edwards, Thurstone 1952). In the generalized linear model tradition, it has been called ordinal regression by P. McCullagh (1980, McCullagh and Nelder 1983), and it is now currently known as generalized ordinal logit model (Long and Freese 2003)
. It is a cumulative logit model, where cumulative frequencies instead of frequencies are estimated. The difference between this model and the logit and log-linear models typically used for analyses of IEO is that the cumulative logit fits a cumulative logistic curve for education (columns in the tables here) by parental schooling or social class of origin (rows in the tables here). Any other independent variable defining a social group, as gender or cohort can obviously be used, as in this case, where in section 6.1 we will model a three-way table of education by parental education by cohort, and in section 6.2 we will model a four-way table of education by parental education by class of origin by cohort. 

In the simple education by parental education table, the table fitted by the cumulative logit is identical to a standard one, except for the fact that the cells contain cumulative frequencies (across educational titles) instead of simple frequencies, because the model fits cumulative results. From this follows that parental education, or any other non-educational parameter used, does not just fit the sums of frequencies for the variable mentioned, as in log-linear and logistic models, but involves the total quantity of education of  the class of origin. In loglinear terms, a parameter for parental education is equivalent to an interaction between class and education. 

Formally, let the size of one level of parental education be F, and let the frequency of obtaining an educational title for this level be F(e): then F(e)/F = p(f,e) is the fraction of the individuals with this educational origin that gets a certain title. In its simplest form, the model proposes that ln[(k=1...eF(k)/(k=e+1...KF(k)] = (F + (E, where (F is a (set of) parameter(s) giving the location of the level of parental education (location of the curve representing it), and (E is a (set of) parameter(s) which determine the location of the separators between educational titles. In principle the δ parameters can vary for each level of parental education (δEf), and γ and δ parameters can vary over time ((Ft, (Et). If each level of parental education at each point in time is allowed to have its ‘own’ parameters for the separator values ((Etf) the model would fit perfectly. The constraints on the ( parameters are that they (should) apply to more than one level of parental education and that variation over time should show some sort of regularity for the γ and δ parameters . 

Substantively, we interpret the (F parameters as a measure of the position of families with a certain educational level in the ranking of (resources useful for) educational attainment, and the (E parameters as a measure of the resources needed to pass one educational threshold or separator (educational transition in the terminology of the Mare model). The models we consider also include change over time. The basic presentation of the model is an ordered logit model where parental education and cohort parameters determine the location of a given level of parental education at a certain point in time (Peterson and Harrell 1990; Long and Freese 2003)
. Using (T for a cohort effect, this gives 

(1)
ln[(k=1...eF(k)/(k=e+1...KF(k)] = (F + (T +(E  

(1) is equivalent to (Ft  + (E  in the parametrization given before, with the constraint (Ct - (C’t = constant for all values of t and all pairs of classes C, C’. Substantively, this model says that the distances among classes remain the same, because the expansion of education is homogeneous for all social classes. The validity of this assumption can be tested by using a more complex model with interactions between parental education, cohort and educational separators:
(2)
ln[(k=1…eF(k)/(k=e+1...KF(k)] = (F + (T +(E + (F*(T +(F*(E + (T*(E

which is equivalent to (Ft  + (Etf   in the parametrization given before with the constraint that         (Etf = (’Et +  (”Ef 
In this more general specification the parameters (F*(T express how IEO based on parental education might change differentially in a situation of educational expansion, while the parameters (T*(E express how educational expansion varies over time for each single separator (threshold), that is how the distribution of education on the different levels changes during educational expansion. Adding a further term for the association between social class of origin and education, which is defined as λC, gives: 

(3)
ln[(k=1…eF(k)/(k=e+1...KF(k)]=(F+(T +(E + λC + (F*(T +(F*(E + (T*(E + λC*(F + λC*(T + λC*(E
which is the model for the four-way table used in section 6.2. The model in (3) includes class inequality, inequality by parental level of education, educational expansion and their interactions. 
It has to be noted note that in the context of log-linear and logistic analyses of typical use for research on IEO educational expansion is not explicitly modelled since it is considered a marginal effect, while interest is centred on the interaction effects. We think that this difference constitutes the main substantive interest and usefulness of the cumulative model. Standard (conditional) logit and log-linear analysis of IEO took its inspiration from the log-linear modelling of class mobility, where the variation of the margins is not constrained but only the interactions in the table are modelled. This means, from a substantive point of view, estimating relative mobility (social fluidity); that is the relative chances of mobility for the different classes, that is modelled conditioning on the change of the occupational structure. This makes substantive sense for a class of arrival by class of origin table, but in the case of an education by class of origin table there is far less substantive reason to let the variation of the educational levels without constraints. In other words, one can see the changing of the occupational structure to be exogenous with respect to social fluidity, but it is hard to see educational expansion to be exogenous with respect to IEO.
 

5.2 Relations between  cumulative logit and other models used for the analysis of IEO

First, when there is but one educational transition the cumulative logit model is equivalent to a logistic regression model (modelling an odds-ratio) and the corresponding log linear model, but with more than one educational transition the equivalence with log-linear models is lost. More to the point, maintaining differences between classes as modelled (or measured) in the cumulative logit model unchanged, educational expansion over time can, in this model, generate tables where in a log-linear analysis a three way interaction parameter appears, between class, cohort and education which in standard fashion is interpreted as a change in the relation between classes and education over time. This is shown by some simulated data. The analytical details of this are messy and not particular helpful. 

(to be completed adding simulation and part of the analytical details)

6. Results 

6.1 The association between parental schooling and education

The first research question put forward above is one about the association between parental schooling and education attained. To model this association, a number of models are fit to the INMS-ILFI data, and table 4 reports the results using the standard notation for generalized linear models (Wilkinson and Rogers 1973). 

table 4 about here

Model 1 specifies the effect of family’s education (F), cohort (Co) and the separators for the four educational levels (E). Model 2 adds an interaction term for time and the separators, with a multiplicative parameterization of the cohorts (E*Tm) that the authors have used previously to model the pace of educational expansion in Italy (Ballarino and Schadee 2006). The details of the parameterization can be found in the note to table 4: substantively, this means that the expansion of education is linear for the first three cohorts, and then there have been two consecutive  accelerations, one for the cohort born after WW2 (50-59) and one, twice as large, for the cohort born in the 60s, during and immediately after the “economic miracle” that turned Italy into an industrial country. Model 3 replaces the multiplicative term for the expansion of education with a categorical one (E*Co) without improving the fit; the parametrization used for development over time captures nearly all systematic variability that there is. 

Models 4 and 5 add an interaction term between parental schooling and time, modelling time respectively as a categorical variable (F*Co) and as a linear one (F*T). It should be kept in mind that in the logic of the cumulative logit model, the term for parental schooling involves the total quantity of education associated to each level of parental schooling, and is thus equivalent to a log-linear interaction between parental schooling and education. In both cases a substantial improvement in  fit is apparent: this is evidence of a change in the association between parental schooling and education over time. However, to check if this is a change in the direction of a stronger or a weaker association requires an examination of the parameters, which will be done below. The effect of cohorts is mainly a linear effect (model 5 as compared with model 3); but the chi-square difference between the linear specification (model 5) and the categorical specification (model 4) of the interaction term between parental schooling and time is significant. 

Models 6 and 7 improve the fit adding an interaction term between parental schooling and the educational separators, showing that the latter work differently according to levels of parental schooling. This, given the hypotheses of Blossfeld and Shavit concerning the direct effects of education is a plausible specification. Here the two different specifications for the interaction between parental schooling and time are given, and the preferred model is model 6, where the linear specification is used. Although model 7 fits the data better, we prefer model 6 because of the more parsimonious specification of time as a linear variable constantly growing over time. The chi-square difference between the two models, moreover, is significant at the 5 percent level, but not at the 1 percent level (p = .02).

table 5 about here

Inspecting the parameters of model 6 (reported in table 5) the direction of the change in the association between parental schooling and obtained education can be checked. In the upper part of the table the baseline parameters ((F+(T+(F*(T) are given, which for each level of parental schooling and cohort are the logits (log odds) of the chances of not passing the third separator (going on to university education): exponentiating this parameter one can find the ratio between the (fitted) percentage of individuals who get a university degree and those who do not get it. 

It can be seen that parental schooling is, obviously, positively associated with education, as the values of the parameters decrease across levels of parental schooling. Moreover, the parameters decrease across cohorts, representing educational expansion. The difference between the parameters for the different levels of parental schooling is our measure of the direction of change in IEO, and it  is clear that the change is indeed a decrease: in the first cohort, the difference between the highest and the lowest level of parental education is 4.08 (4.27-0.19), while in the last cohort the difference is 2.91 (3.10-0.19). Thus, the result found for social class of origin (some decline in IEO: Ballarino and Schadee 2006) also holds when parental education is used as an indicator of social origin: in this case too there is evidence of diminishing IEO over time in Italy. The decline of IEO is stronger for the offspring of the lower educational level, as may be seen from the pattern across cohorts of the difference between parameters for university and for the other educational levels.

figure 1 about here

Figure 1 gives a graphical representation of this result, plotting the parameters for each parental schooling level by cohort: it is clear that the lines tend to converge. The figure also shows a slowing down of educational expansion, as the parameters for the fifth cohort do not decrease with respect to the fourth. This result, already found when analysing education by class of origin (Ballarino and Schadee 2006) is puzzling. It may have methodological reasons: first, for the last cohort the sample, drawn in 1997, includes people aged less than 30, who may still be studying; second, it can be argued that young university graduates living on their own are more difficult to get hold off for interviews than young people without university degree of the same age still living with their parents
. But a substantive explanation can also be put forward, as other studies have found evidence of a diminishing pace of the expansion of tertiary education in Italy from the 80s on (Schizzerotto 1994; Recchi 2003). More recent data are needed to adequately evaluate this puzzle.

In the lower part of the table the educational separators are presented, which can be subtracted from the baseline parameters to get the log-odds, for each level of parental origin and cohort, of passing the first and the second educational transitions, respectively from elementary to lower secondary and from lower to higher secondary. The third separator is set to zero, since the baseline parameters express the log-odds for the third transition. The separator values decrease across cohorts, meaning that the percentage of individuals who do not make the transitions is decreasing (the percentage of those who continue is increasing), as is obvious in a situation of educational expansion. 

6.2 Parental schooling, class of origin and education over time

It is now possible to address our second substantive question, adding class of origin to the picture. A four-way table of educational level by parental class by  class of origin by cohort is modelled, and table 6 shows a series of models fitted to this table. Model 1 specifies the effect of class of origin (C), parental schooling (F), cohort (Co) and the educational separators (E). Model 2 adds the multiplicative specification of the interaction between the separators and time (E*Tm) already seen above, while model 3, following previous analyses of the association between education and class of origin (Ballarino and Schadee 2006), adds an interaction term between the petite bourgeoisie (both agricultural and urban) and the educational separators (P*E),  showing that the distribution of education of these two classes has a different structure. Model 4 improves  the fit substantively by adding the interaction term between time, specified as a linear variable, and class of origin (T*C), meaning that there has been a change in class IEO over time. This model, with a chi square value of 347.8 for 336 df (p = .321) gives an acceptable fit. 

table 6 about here

Model 5 adds an interaction term between parental schooling and time (T*F), but this hardly improves the fit, as the chi-square value difference for the inclusion of this effect is 5.0 for 3 df (p = .145). All this shows that there is change over time of the effect of class of origin on obtained education, but that the effects of parents’ education on obtained aducation remains stable over time. Note, from the previous analysis, that when class of origin is not taken into account the effect of parental education appears to decrease over time, but this effect appears due to a specification error, the omission of class of origin. 

The analysis, having clarified this point, proceeds with model 6, excluding the T*F interaction and adding the interaction term between parental education and the educational separators used above (F*E): with this change, the fit of the model improves significatively. Model 7 and 8 elaborate this result, improving the fit by adding interaction terms between class of origin and parental schooling (C*F in model 7) and, in model 8, the interaction between parental schooling and cohort (F*Co) used above. 

Parameters for such complex models are not easy to inspect, and some problems of table attenuation arise, which result in a biased estimation, for instance in cells representing people from a high social class origin and a low parental schooling or the reverse
. However, parameters for models 4 and 7 are reported in appendix tables A1 and A2 respectively.

figure 2 about here

A graphical representation of the baseline parameters for the association between class of origin and education by cohort and parental schooling as fitted in model 7 is presented in figure 2. For each level of parental schooling the association has been decreasing over time across cohorts, with a pattern quite similar to the one observed above for parental educational levels, in figure 1. The classes tend to cluster in three groups. The first includes the bourgeoisie, white collars and urban petite bourgeoisie, with the latter getting closer across cohorts to the bourgeoisie, to the point that in the last two cohorts the difference disappears. The urban working class has come closer to the upper classes than the agricultural petite bourgeoisie, while the agricultural working class still lags behind. It appears that class IEO in contemporary Italy have diminished to the point that, when controlling for parental education, it (almost) disappears except for the agricultural classes, who however are just a minority of the population: in the Sixties cohort, the last one we analyse, about 15% of the population were offspring of a family involved in agriculture.  

It is interesting to see that the agricultural classes, which according to the literature and our own work (Cobalti and Schizzerotto 1993; 1994; Ballarino and Schadee 2005; 2006) have been the ones who have benefited more from the reduction in class IEO, no longer are such beneficiaries when controlling for parental education: on the contrary, they get more distant from the educational level of the urban classes. In our opinion, this is a signal that the change in class IEO does not depend directly on the expansion of schooling. On the contrary, we think that in the case of the agricultural classes the catch-up depends on improvement of transport, which diminishes costs associated to schooling, arguing that agricultural families with a better knowledge of the educational system and with a capability to assess more correctly costs and benefits of education - that is families with higher education (Eriksson and Jonsson 1996) - have been faster in exploiting the new possibilities opened by improved transport. 

In our opinion, these results confirm of the first hypothesis put forward in section 3 concerning the change in social background effects on education in Italy. The (relative) decrease in the costs of schooling and the reforms oriented towards the de-stratification of the school system have decreased the role of economic resources, which constitute a substantial part of the social class effect when controlling for parental education, in orienting educational choices. But this process hardly changed the impact of non-economic parental resources, such as ability and the adversion against social demotion. We prefer the latter term to “relative risk aversion” used in recent literature quoted above for one reason: we do not think that this kind of choices happen as rational calculations involving the future and discounting risks. On the contrary, we think that for the majority of the families the risk of social demotion is immediately perceived as a kind of habitus mechanism, without explicit conscience of it. But it is clear that this speculation would need further work to be confirmed empirically.

6.3 Individual level analysis

to be completed

7. Conclusions 

This paper has studied IEO in Italy using the cumulative logit model and measuring social background with both social class and parental schooling. We use a relatively new statistical model for this field, and model both the association between social background and education over time and educational expansion. 

From a substantive point of view, we have confirmed the results of our previous analysis of the association between class of origin and education over time, and we have added some  suggestions about the mechanisms at work. Our first research question was  whether the decrease in the association observed when modelling education by class of origin holds when modelling education by parental association: our models show a decrease in this association, meaning that IEO based on social stratification has decreased. This result goes against most of the literature on the Italian case, but is consistent with a part of it as well as with recent results on a comparative level. According to our preferred specification, this decrease has been stronger for the lower educational levels, and this is consistent with analyses of class IEO showing that most of the decrease is due to agricultural classes, which typically have low schooling. Moreover, our model shows a linear decrease over time, while the pace of educational expansion has been accelerating over time. This confirms that change in IEO is not a function of educational expansion as such, as found by previous research on the Italian case (eg Shavit and Westerbeek 1997). 

Our analysis of the association of education with both social class of origin and parental education over time shows a complex picture which can however be summarized in a few points. First, when considering both associations cross-sectionally it is not easy to judge which one is stronger. But, second, when time is entered into the analysis it can be seen that the effect of social class is clearly decreasing over time, while the one of parental schooling is not, or if it does decrease it decreases much less than that of class or origin. Third, the decrease is quite constant over time and there is no clear evidence of it being related to educational reforms. Fourth, there is something to be said about the situation of the different classes. Previous analyses of class IEO in Italy, including our own, have found that the agricultural classes are catching up with the urban ones (Cobalti and Schizzerotto 1993; 1994; Ballarino and Schadee 2006), but when one controls for parental education this picture changes substantively: there is, indeed, a catch-up process, but it concerns the urban classes. In the cohort born in the 60s there is no IEO among the upper and the middle urban classes (bourgeoisie, white collars and urban petite bourgeoisie), and the urban working class is only slightly left behind. Conversely, the agricultural classes still lag behind. 

We think that these results, however interesting they may seem, are subject to further investigation. First, more work has to be done on the methodological level, comparing different models for studying IEO: we do not think that arguing that different models give different results is an adequate position. Second, we would need more recent data in order to check if the trends we found have continued for the younger cohorts. In conclusion, we would agree with recent comparative research who states that “theoretical work will now have to clarify why declining inequality is more common than so far assumed” (Breen et al. 2005, p. 25). In our opinion, the systematic comparison of the effects of social class and parental schooling on educational attainment over time can give some indications towards this goal. But micro data on educational decisions more detailed than the ones typically used for IEO analysis would also be needed for this. 

Appendix 

(to be completed)

how to do this with SPSS and Stata

here tables A1 and A2 
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Table 1. Education by parental education

parental   |              education 

education  |      el      low sec     high sec      uni |     Total

-----------+--------------------------------------------+----------

      elem |     49.89      32.64      14.35       3.12 |    100.00 

  low sec  |      9.27      32.57      46.04      12.12 |    100.00 

  high sec |      3.94      17.06      50.48      28.52 |    100.00 

      univ |      1.30       5.47      42.71      50.52 |    100.00 

-----------+--------------------------------------------+----------

     Total |     39.74      30.55      21.96       7.75 |    100.00 

Table 2. Education by social class of origin

 social    |

 class of  |              education 

 origin    |      el      low sec     high sec      uni |     Total

-----------+--------------------------------------------+----------

     borgh |      3.53      15.87      45.50      35.10 |    100.00 

       cmi |      6.49      19.35      47.43      26.73 |    100.00 

       pbu |     28.94      35.08      27.57       8.42 |    100.00 

       pba |     63.77      23.29       9.70       3.25 |    100.00 

       cou |     36.79      38.56      20.76       3.89 |    100.00 

       coa |     72.23      21.40       5.72       0.65 |    100.00 

-----------+--------------------------------------------+----------

     Total |     39.43      30.69      22.06       7.81 |    100.00 

Table 3. Education by birth cohort

           |              titolo di studio 

    coorte |        el      medie        sup        uni |     Total

-----------+--------------------------------------------+----------

   1920-29 |     74.45      14.25       8.23       3.07 |    100.00 

   1930-39 |     62.99      21.80      11.33       3.88 |    100.00 

   1940-49 |     41.99      30.40      19.82       7.79 |    100.00 

   1950-59 |     19.77      38.49      30.68      11.05 |    100.00 

   1960-69 |      6.89      44.19      37.30      11.63 |    100.00 

-----------+--------------------------------------------+----------

     Total |     40.16      30.35      21.80       7.69 |    100.00 

Table 4. Model selection for education by cohort and parents' education

_____________________________________________________________________

Model terms                      chi2      DF    p   chidif  DF  p

1     F+Co+E                      552.0     50   .000

2     F+Co+E + E*Tm               134.5     48   .000

3     F+Co+E + E*Co               129.5     42   .000

      model 2 - 3                                       5.0   6   .544  

4     F*Co + E*Tm                 60.2     36    .007

5     F*T  + E*Tm                 86.9     45    .0002

      model 5 - model 4                                26.7   9   .002

6*    F*T  + E*Tm + F*E           55.1     39    .045

7     F*Co + E*Tm + F*E           36.0     30    .208

      model 6 - model 7                                19.1   9   .024

_______________________________________________________________________

   F= Parental schooling  ; C=Class of origin ; 

      E= Educational level Co= cohort P= Petit bourgeoisie

      T = cohorts => 0= 20-29 ; 1 = 30-39 ; 2=40-49 ; 3=50-59 ; 4 = 60-69

      Tm= cohorts=> 0=20-29 ; 1 = 30-39 ; 2=40-49 ; 4=50-59 ; 8 = 60-69 

    + adds term  ;  *  interaction between variables    

Table 5. Fitted parameters for education by cohort and parents' education (model 6 from table 4)

	MODEL 6
	chi2 55.1; 39 df; p = .045

	
	
	
	
	
	

	
	coh1
	coh2
	coh3
	coh4
	coh5

	elem
	4.27
	4.02
	3.39
	2.91
	3.10

	lowsec
	2.61
	2.50
	2.01
	1.67
	2.00

	hisec
	1.35
	1.30
	0.87
	0.59
	0.98

	uni
	0.19
	0.23
	-0.10
	-0.29
	0.19

	
	
	
	
	
	

	
	
	separators
	
	

	elem
	
	
	
	
	

	e-l
	-2.80
	-3.33
	-3.86
	-4.92
	-7.03

	l-h
	-1.61
	-1.81
	-2.01
	-2.40
	-3.19

	h-u
	0
	0
	0
	0
	0

	lowsec
	
	
	
	
	

	e-l
	-3.48
	-4.01
	-4.54
	-5.59
	-7.71

	l-h
	-1.99
	-2.19
	-2.39
	-2.78
	-3.57

	h-u
	0
	0
	0
	0
	0

	hisec
	
	
	
	
	

	e-l
	-3.44
	-3.97
	-4.50
	-5.56
	-7.68

	l-h
	-1.99
	-2.19
	-2.38
	-2.78
	-3.57

	h-u
	0
	0
	0
	0
	0

	uni
	
	
	
	
	

	e-l
	-3.38
	-3.91
	-4.44
	-5.50
	-7.62

	l-h
	-2.27
	-2.47
	-2.66
	-3.06
	-3.84

	h-u
	0
	0
	0
	0
	0
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Figure 1. Fitted parameters for the association between parental education and education, by cohort

Table 6. Model selection for education by cohort, parents' education and class

____________________________________________________________________________

Model terms                           chi2      DF     p   chidif  DF   p

1     C+F        +Co + E            847.40     345   .000

2     C+F        +Co +E*Tm          458.1      343   .000  

3     C+F        +Co +E*Tm+P*E      436.1      341   .0001
4*  T*C+F        +Co +E*Tm+P*E      347.8      336   .321
5   T*C+T*F      +Co +E*Tm+P*E      342.4      333   .360

    model 5 - 4                                                5.4   3   .145

6   T*C+F        +Co +E*Tm+P*E+F*E  314.3      330   .729

7*  T*C+F   +C*F +Co +E*Tm+P*E+F*E  265.2      315   .976

8   T*C+F*Co+C*F +Co +E*Tm+P*E+F*E  241.6      303   .993

    model 7 - 8                                               23.6  12   .023

______________________________________________________________________________

   F= Highest educational title of parents (dominance)  ; C=Class of family of origin ; 

      E=Obtained educational title Casmin coding Co= cohort P= Petit bourgeoisie

      T = cohorts => 0= 20-29 ; 1 = 30-39 ; 2=40-49 ; 3=50-59 ; 4 = 60-69

      Tm= cohorts=> 0=20-29 ; 1 = 30-39 ; 2=40-49 ; 4=50-59 ; 8 = 60-69 

    + adds term  ;  *  interaction between variables                                            
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Figure 2. Fitted parameters for the association between class of origin* and education, by parents’ education and cohort

* in the graph, clor 7 and clor 0 are a software mistake we have not been able to correct yet

Table A1. Fitted parameters for education by cohort, parents' education and class (model 4 from table 6)

	MODEL 4
	Chi2 347.8, 336 df, p = .321

	
	
	
	
	
	

	coh1
	
	
	
	
	

	
	elem
	lowsec
	hisec
	uni
	

	bor
	2.86
	1.57
	0.96
	0.31
	

	cmi
	3.14
	1.86
	1.24
	0.59
	

	pbu
	3.46
	2.17
	1.56
	0.91
	

	pba
	5.02
	3.73
	3.12
	2.47
	

	cou
	4.43
	3.14
	2.53
	1.88
	

	coa
	6.22
	4.93
	4.32
	3.67
	

	
	
	
	
	
	

	coh2
	
	
	
	
	

	
	elem
	lowsec
	hisec
	uni
	

	bor
	2.89
	1.60
	0.99
	0.34
	

	cmi
	3.06
	1.77
	1.16
	0.51
	

	pbu
	3.33
	2.04
	1.43
	0.78
	

	pba
	4.58
	3.29
	2.68
	2.03
	

	cou
	4.26
	2.97
	2.36
	1.71
	

	coa
	5.78
	4.49
	3.88
	3.23
	

	
	
	
	
	
	

	coh3
	
	
	
	
	

	
	elem
	lowsec
	hisec
	uni
	

	bor
	2.56
	1.27
	0.66
	0.01
	

	cmi
	2.61
	1.32
	0.71
	0.06
	

	pbu
	2.83
	1.54
	0.93
	0.28
	

	pba
	3.78
	2.49
	1.88
	1.23
	

	cou
	3.72
	2.43
	1.82
	1.17
	

	coa
	4.97
	3.68
	3.07
	2.42
	

	coh4
	
	
	
	
	

	
	elem
	lowsec
	hisec
	uni
	

	bor
	2.34
	1.05
	0.44
	-0.21
	

	cmi
	2.28
	0.99
	0.38
	-0.27
	

	pbu
	2.46
	1.17
	0.56
	-0.09
	

	pba
	3.10
	1.81
	1.20
	0.55
	

	cou
	3.30
	2.01
	1.40
	0.75
	

	coa
	4.29
	3.00
	2.39
	1.74
	

	
	
	
	
	
	

	coh5
	
	
	
	
	

	
	elem
	lowsec
	hisec
	uni
	

	bor
	2.85
	1.56
	0.95
	0.30
	

	cmi
	2.67
	1.38
	0.77
	0.12
	

	pbu
	2.80
	1.51
	0.90
	0.25
	

	pba
	3.13
	1.85
	1.23
	0.58
	

	cou
	3.60
	2.31
	1.70
	1.05
	

	coa
	4.32
	3.03
	2.42
	1.77
	

	
	
	
	
	
	

	
	separators
	
	
	

	
	coh1
	coh2
	coh3
	coh4
	coh5

	ed3
	-3.29
	-3.58
	-3.88
	-4.47
	-5.65

	ed2
	-1.94
	-2.03
	-2.12
	-2.31
	-2.69

	PIBO
	
	
	
	
	

	ed3
	-2.84
	-3.13
	-3.42
	-4.01
	-5.19

	ed2
	-1.62
	-1.72
	-1.81
	-2.00
	-2.38


Table A2. Fitted parameters for education by cohort, parents' education and class (model 7 from table 6)
	MODEL 7
	chi2 265.2, 315 df, p = .976
	

	
	
	
	
	
	
	
	
	

	cohort1
	
	
	
	
	
	
	
	bor, wc, upb, apb

	
	
	
	
	
	
	
	elem
	lowsec
	hisec
	uni

	
	elem
	lowsec
	hisec
	uni
	
	e-l
	-3.15
	-3.69
	-3.35
	-2.62

	bor
	2.55
	2.18
	1.09
	0.14
	
	l-h
	-1.79
	-2.13
	-2.07
	-2.16

	cmi
	2.96
	2.15
	1.06
	0.11
	
	h-u
	0
	0
	0
	0

	pbu
	3.35
	2.51
	1.42
	0.46
	
	
	
	pibo
	
	

	pba
	4.94
	3.58
	2.49
	1.53
	
	
	elem
	lowsec
	hisec
	uni

	cou
	4.32
	3.23
	2.14
	1.18
	
	e-l
	-2.71
	-3.25
	-2.91
	-2.18

	coa
	6.09
	4.55
	3.46
	2.51
	
	l-h
	-1.50
	-1.85
	-1.79
	-1.88

	
	
	
	
	
	
	h-u
	0
	0
	0
	0

	cohort2
	
	
	
	
	
	
	
	bor, wc, upb, apb

	
	
	
	
	
	
	
	elem
	lowsec
	hisec
	uni

	
	elem
	lowsec
	hisec
	uni
	
	e-l
	-3.44
	-3.98
	-3.64
	-2.91

	bor
	2.59
	2.22
	1.13
	0.17
	
	l-h
	-1.88
	-2.22
	-2.16
	-2.25

	cmi
	2.86
	2.05
	1.20
	0.47
	
	h-u
	0
	0
	0
	0

	pbu
	3.20
	2.36
	1.46
	1.57
	
	
	
	pibo
	
	

	pba
	4.49
	3.13
	2.45
	2.24
	
	
	elem
	lowsec
	hisec
	uni

	cou
	4.14
	3.05
	2.49
	3.31
	
	e-l
	-3.00
	-3.54
	-3.20
	-2.47

	coa
	5.64
	4.11
	5.19
	11.24
	
	l-h
	-1.59
	-1.94
	-1.87
	-1.97

	
	
	
	
	
	
	h-u
	0
	0
	0
	0

	cohort3
	
	
	
	
	
	
	
	bor, wc, upb, apb

	
	
	
	
	
	
	
	elem
	lowsec
	hisec
	uni

	
	elem
	lowsec
	hisec
	uni
	
	e-l
	-3.73
	-4.27
	-3.93
	-3.20

	bor
	2.25
	1.88
	0.79
	-0.16
	
	l-h
	-1.97
	-2.31
	-2.25
	-2.34

	cmi
	2.39
	1.17
	0.32
	-0.41
	
	h-u
	0
	0
	0
	0

	pbu
	2.68
	1.46
	0.56
	0.67
	
	
	
	pibo
	
	

	pba
	3.68
	0.73
	0.04
	-0.16
	
	
	elem
	lowsec
	hisec
	uni

	cou
	3.59
	3.10
	2.55
	3.36
	
	e-l
	-3.29
	-3.83
	-3.49
	-2.76

	coa
	4.82
	1.53
	2.61
	8.66
	
	l-h
	-1.68
	-2.03
	-1.96
	-2.06

	
	
	
	
	
	
	h-u
	0
	0
	0
	0

	cohort4
	
	
	
	
	
	
	
	bor, wc, upb, apb

	
	elem
	lowsec
	hisec
	uni
	
	
	elem
	lowsec
	hisec
	uni

	bor
	2.05
	1.68
	0.59
	-0.37
	
	e-l
	-4.32
	-4.86
	-4.51
	-3.78

	cmi
	2.04
	1.23
	0.39
	-0.34
	
	l-h
	-2.14
	-2.49
	-2.43
	-2.52

	pbu
	2.29
	1.45
	0.56
	0.66
	
	h-u
	0
	0
	0
	0

	pba
	2.99
	1.63
	0.95
	0.74
	
	
	
	pibo
	
	

	cou
	3.16
	2.07
	1.51
	2.33
	
	
	elem
	lowsec
	hisec
	uni

	coa
	4.13
	2.60
	3.69
	9.74
	
	e-l
	-3.88
	-4.42
	-4.07
	-3.34

	
	
	
	
	
	
	l-h
	-1.86
	-2.20
	-2.14
	-2.24

	
	
	
	
	
	
	h-u
	0
	0
	0
	0

	cohort5
	
	
	
	
	
	
	
	bor, wc, upb, apb

	
	
	
	
	
	
	
	elem
	lowsec
	hisec
	uni

	
	elem
	lowsec
	hisec
	uni
	
	e-l
	-5.48
	-6.02
	-5.68
	-4.95

	bor
	2.56
	2.19
	1.10
	0.14
	
	l-h
	-2.50
	-2.85
	-2.78
	-2.88

	cmi
	2.42
	1.61
	0.76
	0.03
	
	h-u
	0
	0
	0
	0

	pbu
	2.62
	1.78
	0.89
	0.99
	
	
	
	pibo
	
	

	pba
	3.02
	1.66
	0.98
	0.77
	
	
	elem
	lowsec
	hisec
	uni

	cou
	3.46
	2.36
	1.80
	2.62
	
	e-l
	-5.04
	-5.58
	-5.24
	-4.51

	coa
	4.16
	2.63
	3.72
	9.76
	
	l-h
	-2.22
	-2.56
	-2.50
	-2.59

	
	
	
	
	
	
	h-u
	0
	0
	0
	0


� Becker (2003) indeed uses both measures, but in a modeling context that does not compare their effects. 


� On the basis of our check of the two datasets, and like previous studies that merged them (Pisati and Schizzerotto 2004; Breen et al. 2005), we will ignore design effects.


� The command to run this model is GOLOGIT2 in Stata (Williams 2005). Estimations presented here were done in GLIM, by a macro written by one of the authors. 


� The ordered logit model can be estimated running OLOGIT in Stata and PLUM in SPSS. However, some interaction parameters used here can not be estimated with PLUM. The Technical Appendix deals more extensively with this technical matters. 


� See Arum et al. (2007) for similar considerations concerning the expansion of higher education and its relation to class inequality in accessing higher education.  


� Because of this kind of problems, Breen et al. (2005) exclude people aged under thirty from their analysis of class IEO.


� In order to handle this problem, .5 has been added to all the row totals of the tables. 





