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Abstract
Inequality of educational opportunity (IEO) depends on two separate mechanisms: children from advantaged social backgrounds perform better at school – primary effects – and tend more than others to choose to continue in education – secondary effects. IEO in the transition from compulsory to upper secondary education has earlier been shown to have decreased in Sweden since the middle of the 20th century. In the present paper we investigate whether this change can be accounted for by changing primary or secondary effects, or perhaps by both. The analysis is based on longitudinal data for six cohorts of children, the oldest born in 1948 and the youngest in 1982. Primary and secondary effects are separated both by grade point averages and cognitive test results. The estimation of the effects is based on the comparison of actual and counterfactual transitions among children from different social classes. Results show that the decrease in IEO overall seems to be related to corresponding changes in the primary and secondary effects, that is, we do not find that either of the two effects has been crucial for this observed decrease. Secondary effects are greater when the separation is based on cognitive ability tests rather than grades and we end by discussing the consequences of this observation for the separation of primary and secondary effects.  
Background and aim

Recent research suggests that inequality of educational opportunity (IEO) decreased in several countries during the latter half of the 20th century (Breen et al., 2007; Breen and Jonsson, 2007; Ganzeboom and Luijkx, 2004) a development previously shown for Sweden (Jonsson, 1993) and the Netherlands (De Graaf and Ganzeboom, 1993).  It is by now well known that social selection in education depends on two separate mechanisms, that children from advantaged origins perform better at school – primary effects – and that they also, given their performance, more than other children choose to continue their education at each transition node – secondary effects. Boudon (1974) made this observation and the duality in the transition has been shown for several countries. Current studies of IEO have emphasized the distinction of primary and secondary effects (Erikson et al., 2005; Erikson, 2007; Jackson et al., 2007; Stocké, 2007).

The notion that the causal mechanisms behind primary and secondary effects probably differ, highlights the relevance of this distinction in studies of social selection to higher education. While primary effects may mostly depend on the early environment, secondary effects may be best understood as the consequence of rational actions by children and parents (Erikson and Jonsson, 1996; Breen and Goldthorpe, 1997). The two sets of explanations are of course related, as the basis for the decision-making at the time of educational choice obviously depends on conditions in and influences from the parental family. But while primary effects can be seen as results of influences of conditions during the early years on the child’s ability and performance, secondary effects are the results of active choices, made within the constraints set by previous performance and familial resources. If, then, circumstances in early life have become less unequal, we would expect decreasing primary effects. If inequality in circumstances at the time of educational choice has decreased, we would expect decreasing secondary effects. 

Observed changes in overall IEO could be due to change in the strength of either primary or secondary effects or, of course, to changes in both. In the present article we intend to investigate to what extent change in each of the two components accounts for the change in IEO in Sweden. We analyse an unusually long series of cohort studies, covering six cohorts born between 1948 and 1982, to unravel the importance of primary and secondary effects during the second half of the 20th century. We study the transition to academic tracks at upper secondary school, at around age 16. At this age, grades are the main instrument used in selection to higher studies in Swedish schools and will be used to separate primary and secondary effects. In addition, we will use cognitive ability tests of verbal, inductive and spatial abilities at age 13 as an alternative separator. This measure has the advantage of being more comparable over time. 

We will first describe the Swedish school system and take up possible factors behind primary and secondary effects as well as previous empirical results. After describing the data set used and the methodological approach we present our results and end with a discussion of our findings.
The Swedish school system

Entering upper secondary school is an educational transition of major importance in the Swedish educational system. Studies in academic tracks at the upper secondary school level offer the best opportunities for a subsequent educational career at the tertiary level. The present study covers six birth cohorts born between 1948 and 1982 who normally made their transition to upper secondary school between 1964 and 1998. During this period of time the Swedish school system was changed in important respects both at the compulsory and upper secondary level. The upper secondary school was slightly reformed in 1965 and to a larger extent so in 1971 (a general expansion with a division of academic tracks preparing for tertiary studies versus vocational tracks) and later again in 1993 (when all programmes became 3-year programmes, all providing general eligibility to tertiary education). Since the latest reform, students essentially have the right to receive their first choice of programme, although in practice compulsory school grades are sometimes used as an instrument for selection; a certain level of grades are requested for being accepted to some of the tracks in upper secondary school.
In 1961, school attendance was compulsory between 7 and 14 years of age. Those born in 1948 experienced a seven to eight-year elementary school (folkskola) where pupils who aimed at continuing school entered the lower secondary school (realskola) at age 13. From this track they could later apply for upper secondary school (gymnasium) and an upper secondary school diploma (studentexamen) was in most cases required for admission to universities. Alternative vocational and semi-vocational tracks, which did not qualify students for higher education, could be entered after the lower secondary level. Thus, the essential selection to the later transition to upper secondary school took place already in grade 6, at around age 13. A rather complicated situation of parallel educational systems at the compulsory level existed during the 1960s and 1970s. In 1961, the system with a seven- or eight-year elementary school co-existed with a nine-year experimental comprehensive school (enhetsskola) in some districts. Pupils in experimental comprehensive schools could choose among three tracks in grade 9, where those in academic tracks formed separate classes. 
Those born in 1953 experienced a two-tier system during a period of implementation of a comprehensive school reform (the reform was introduced in 1962 and completed in1972). Some experienced a comprehensive school where pupils could choose an academic track in grade 9, from which they could apply a year later for the upper secondary school. Thus, a large proportion in this cohort made a crucial educational transition for later upper secondary studies in grade 8 while others continued in a parallel system with other forms of tracking (Svensson 1971). In 1969 academic tracks in grade 9 were abolished. The lower secondary and the experimental comprehensive school were turned into a nine-year comprehensive school (grundskola) in 1962, in which more advanced courses in mathematics and English as well as another foreign language could be chosen starting in grade 7, though this change was fully implemented first in 1972. One explicit reason for the educational reform was to increase access to higher education – a majority of the pupils in lower secondary school consisted of children from privileged social backgrounds (Svensson 1971). The grade point system was centralized and standardized and grades from the final year of compulsory school became the sole criterion for entering upper secondary education, whereas an examination rather than grades was used earlier. The grading system changed to being goal-related in 1997 at the upper secondary and in 1998 at the compulsory level, meaning that student achievement is assessed in relation to the goals stated in the course syllabi. In this current system, grades are assigned on a 4-point scale, with the possible grades of Fail, Pass, Pass with Distinction and Pass with Special Distinction. 
Primary and secondary effects
That children from higher social classes perform better at school and also to a greater extent continue to higher education, given their performance, was observed early (Boalt, 1947; Härnqvist, 1958), but it was Boudon (1974) who labelled the two elements of IEO primary and secondary effects. 

Primary effects can be assumed to be grounded in conditions in the home environment that support children’s school performance, through continuous socialization from early childhood to adolescence, and possibly in genetic differences between parents of different social classes (cf. Erikson and Jonsson, 1996). The latter effect is probably weak, however, due to the very complex genetic background of intelligence (Lagercrantz, 2005). Moreover, it is of little interest for our purposes here, as it can hardly account for much change, even if the composition of parental social classes has changed during the past fifty years. Thus, primary effects may primarily decline owing to changing variation in the conditions in the home environment starting in early life. 
There are good reasons to believe that the very early environment for children from all social classes has become better and more equal during the past half century. Economic growth together with decreased income inequality and a low unemployment rate has particularly improved the conditions for children with the most disadvantaged social backgrounds. Social and medical care of small children has improved considerably and general nutritional conditions have likewise improved. 

Daily nurseries and pre-primary education have become more numerous and better, now nearly all children over three years of age spend time at a pre-school, run by educated teachers. There is some evidence that high-quality pre-schooling enhances children’s cognitive development (Ramey and Ramey, 2004; Waldfogel 2004; Karoly et al., 2005) and this could be expected to be more important for children from less favourable origins, although the empirical evidence on this topic is limited (exceptions for Sweden, see Jonsson, 1994; 2004). The great expansion of day-care centres and pre-schools started in the early 1970s.
Moreover, changes in the school system have resulted in smaller average differences in length of schooling among parents from different social classes. Nyström Peck and Vågerö (1987) found decreasing differences in adult height between persons from different social classes when studying adults in the early 1980s.
 Cognitive differences may follow a similar route, although Emanuelsson et al. (1993) found no change in class differences between 1961 and 1980 when only using a two-class model on the same data as we do. In Table 2, the improvement is largest among working-class children up until 1985 (i.e., cohort 1972), but the difference between children with a working- vs. salaried-class background increased again in 1995 (i.e., for cohort 1982). 
Gustafsson et al. (2000) interpreted the increased proportion of pupils in academic tracks between the birth cohorts 1972 and 1979 as a result of decreased size of the birth cohorts in combination with an increase or no change in the number of educational places offered, which enabled a larger proportion to enter academic tracks. One reasonable assumption, they argue, is that the grade point average required for admission into an academic track was lowered during this period of time. This could at least partly explain their observation of a decreased indirect effect of grades (i.e., primary effect) on the transition to academic tracks for those born in 1972 and 1979.
Regarding the possibility of reduced secondary effects, we have to look in other directions. As mentioned, differences in transition rates between children from various social classes, but of similar ability, could be understood as reflecting rational action on part of the children at a given point in time. There are three developments that could lead to changing differentials in decisions on continued education among children from different social classes. One is the expansion and change of the secondary school; now more than 90 percent of a cohort enters secondary school. The expansion of secondary education could reduce secondary effects if the demand from the upper classes for secondary education were satisfied fairly early on (cf. Raftery and Hout, 1993).  As will be shown below, there has been an increase in the proportion entering academic upper secondary tracks during the whole studied period of time, and this may imply weakened class barriers in educational choice due to educational expansion as well as saturation effects after implementation of the educational reform in 1971. 
A further change that could influence the choice of tracks among children from the lower social classes is the increase in married women’s gainful employment. In recent years nearly every woman (and man) who can get a job will take one. The distribution of female jobs over occupations and sectors is very different from that of men (Löfström, 2004; Melkas and Anker, 1998). Even if many women with children work part time (Duvander, 2000), they still bring home experience and knowledge of different occupational contexts than fathers do, and this knowledge could influence children’s choice of educational tracks.
Reduced income inequalities, increased average family income, and a stable low rate of unemployment could probably also have caused declining secondary effects, because the pressure to earn one’s own money at an early age has declined for working-class children.
In sum, there are good reasons to expect decreases in both primary and secondary effects. Here, we will estimate change in both effects during the latter part of the 20th century.
Cognitive test results and grades

Both grades and cognitive ability test results are significant predictors of children’s educational attainment, but differ as measures of academic ability.  As in several other Western countries, an average increase in cognitive ability tests – the so-called “Flynn effect” (Flynn, 1987) – has been documented for Sweden. Emanuelsson et al. (1993) found such an effect for the period 1961 to 1980 in the same data used here. They suggested that plausible explanations for the increase between 1961 and 1966 include the effect of longer schooling as well as better nutrition and health, while the later increase between 1966 and 1980 may be caused by increased pre-school activities, and perhaps the increased educational level among parents (on the schooling effect on IQ measures in Sweden, see e.g. Balke-Aurell, 1982; Husén and Tuijnman, 1991). For the period 1980 to 1990, Emanuelsson et al. (1993) observed an increase in the spatial and reasoning test results (though not for verbal test) for boys, but for girls the tendency was no change in the spatial test results and even a decrease in verbal and reasoning test results.

Cognitive tests differ from grades as alternative bases for distinguishing primary and secondary effects in at least three relevant aspects. First, it is plausible that grades to a larger extent than cognitive test results are affected by effort. Second, grades are visible to children and their parents; and third, grades are used as an instrument for applying to higher education in Sweden (both at the upper secondary and tertiary level), while cognitive tests at age 13 are not. 

Social class differences in our data are smaller in cognitive ability than in grade point average (GPA) (cf. Svensson, 1971), and less of the association between social class and educational attainment is transmitted via cognitive ability, as compared with GPA (Erikson and Jonsson, 1993). The correlation between cognitive test results at age 13 and GPA at around age 16 is stable from cohort 1967 to that of 1982, at around 0.6.

Cognitive tests provide measures of potential rather than of performance, and are as such not well suited for distinguishing primary and secondary effects. However, based on the stable correlation between grades and test results we will use them as proxies of grades, in order to try to overcome the non-comparability of grades between cohorts. 
Data and variables 

We analyse longitudinal data from the Cohort-sequential longitudinal databases Evaluation through follow-up (ETF) for six birth cohorts (born 1948, 1953, 1967, 1972, 1977 and 1982), consisting of about 10 percent national representative samples of each cohort (five percent for cohort 1977). The data are administrated by the Department of Education and Educational Research at Gothenburg University in close cooperation with Statistics Sweden (Härnqvist, 2000). Cognitive tests were administrated at school when the pupils were around age 13 and linked through matching by use of unique personal identifiers to census data on socio-economic information on the parents and household characteristics as well as register data on school records later on. The two earliest cohorts were sampled on an individual basis, by birth date in a given year (1948 or 1953). For the later cohorts, a stratified sample of municipalities was drawn, followed by a systematic sample of school classes within these. 

Descriptive statistics of the variables are presented in Table 2 and the definitions are provided below.  Social class origin is defined by the standard Swedish classification system, which is very similar to the EGP class schema (Erikson and Goldthorpe, 1992). We have coded the highest class of the parents (biological, adoptive or step) in the household, i.e. applied the ‘dominance’ method (Erikson, 1984), by using information from the censuses of 1980 (cohort 1967), 1985 (cohort 1972) and 1990 (cohorts 1977 and 1982). For the cohorts 1948 and 1953, we have categorized survey information on the occupation of the mother and father, respectively, into corresponding categories (the information emanates from teachers who collected the information at school at around age 13). We lack reliable information on family type for these cohorts, but we coded the highest social class among the parents when we have information on both. Three categories of social origin are distinguished: children with parents from the working class (unskilled and skilled manual workers), intermediate class (lower service class, routine non-manual employees, self-employed, farmers and smallholders), and the salariat (upper service class).
 A substantial decrease in the number of farmers during the studied period of time results in a compositional change in the intermediate class. Hence, in the Appendix, we also report results for the intermediate class when farmers are excluded. The proportion of missing information on social class increases from 0.1 percent for the 1948 cohort to 11.1 percent for the 1982 cohort.

<Table 2> 

Grade point average (GPA) from the final grade of compulsory school (grade 9) in the year when the pupils turn 16 is calculated as the average of teacher assigned grades in mandatory subjects. The grade in each subject and GPA range from 1 to 5 in all but the latest cohort. Those born in 1982 experienced a new grade system, where the grades in each subject can take the values 0, 10, 15, 20, and the sum of all grades varies between 10 and 320. We have transformed the sum of grades to the same GPA scale as for the other cohorts.
 We lack information on grades for between 2.4 and 6.5 percent of the cases.
The two earliest cohorts attended a more differentiated educational system than the later cohorts did; pupils had to choose more or less academic routes already in compulsory school at around age 13 (cohort 1948) or 14 (cohort 1953). We will exclude data on grades for the two oldest cohorts for two reasons, both related to the earlier and higher differentiation of the pupils in the 1948 cohort in particular, but also in the cohort of 1953.  First, the samples are not comparable due to the fact that many in the oldest cohort were not at school by age 15. Secondly, the grade distributions for those who were in school are most likely not fully comparable over the years, due to different educational paths before upper secondary level, the same average grades were not of comparable value for entering secondary school. Thus, grades achieved at the end of compulsory school do not seem to be appropriate for separating primary and secondary effects for these cohorts. 
Cognitive test result is the sum of scores from verbal, inductive and spatial ability tests at about age 13, administrated in school and identical for all cohorts (for a more detailed decription of the tests, see Emanuelsson et al., 1993). There are between 5.4 and 15.3 percent missing values on test results. 
Although the differentiation was considerably reduced in later cohorts due to the comprehensive educational reform of 1962, some differentiation still remained in the last two years of compulsory school. Thus, we constructed a variable indicating academic track at final grade of compulsory level, i.e. grade 9.
Educational reforms have been implemented at the upper secondary level during the period studied. Despite educational changes, we believe that the categorizations of academic tracks at upper secondary school are comparable over time (a detailed list of the categorization in each cohort will be supplied on request). Some cohort differences and problems with the outcome variable, however, should be noted. First, the direct transition (i.e., transitions made in the semester following immediately after graduating from compulsory level) is studied for three of the cohorts (1967, 1977, 1982), while additional years are also considered for other cohorts.
 Second, we are not able to distinguish missing information from the category ‘not in school’ for the two earliest cohorts. 

In sum, this dataset enables us to cover a long period of time, with comparable classifications of social class origins and cognitive test results at age 13. We think that comparability is achieved regarding the academic tracks at the upper secondary level, but due to educational reforms of the compulsory school, grades from different tracks in compulsory school are not comparable between the two oldest and the younger cohorts. We tackle this problem by using cognitive test results – which was identical in all cohorts – as an alternative way of separating primary and secondary effects.
Methodological approach

Recent research has suggested how to estimate the strength of the two effects (Erikson et al., 2005; Erikson, 2007; Jackson et al., 2007; cf. Farlie, 2005). We apply this way of partitioning total IEO into its primary and secondary elements, using counterfactual combinations of the performance distribution of one class and the transition propensities of another. 
Let the log odds for salariat children be 

Lss = ln(Pss/(1- Pss))

and that for working class children 
Lww = ln(Pww/(1- Pww))

where P is the proportion continuing to higher education at this transition point.

Then the log odds ratio

Lss.ww = Lss - Lww

is a, by now conventional, measure of the social selection at that transition point
We can follow Erikson and Jonsson (1996) and estimate the proportion of pupils who continue with a model that includes performance and transition rate as
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where fi(x) is the distribution of performance, labelled x, assumed to be normally distributed, and gi(x) is the probability of making an educational transition, at performance x, where the probability is assumed to follow a logistic curve. Thus, the proportion making an educational transition is estimated by integrating the educational performance of a given class and the transition rates of that class given educational performance. In applications, Model (1) has been shown to produce estimates that are very close to the observed proportions (Erikson et al., 2005; Jackson et al., 2007; Erikson, 2007). Counterfactual log odds ratios can be estimated by combining the performance distribution of one class with the transition propensities of the other as in Table 1, where the first subscript refers to performance and the second to transition. 
<Table 1>
Now the two log odds in a column only differ with regard to the performance distribution and those in the same row only in the transition rates. Therefore (Lss-Lws) and (Lsw-Lww) only depend on the difference in performance between the salariat and the working class and each of them can therefore be regarded as indicating primary effects. Similarly 
(Lss-Lsw) and (Lws-Lww) only depend on differences in transition rates and therefore indicate secondary effects.
Obviously

Lss – Lww = (Lss-Lws) + (Lws-Lww)

That is, the estimated log odds ratio can be decomposed into one element depending upon differences in performance between pupils from the two social classes and one element depending upon differences in transition rates. Thus the log odds ratio can be seen as the sum of primary and secondary effects.  

Similarly

Lss – Lww = (Lsw-Lww) + (Lss-Lsw)

The two estimates of primary and secondary effects, respectively, are identical only under rather restrictive conditions.
 We therefore estimate primary effects as

((Lsw-Lww) + (Lss-Lws))/2

and secondary as
((Lss-Lsw) + (Lws-Lww))/2

The estimated actual and counterfactual log odds ratios are calculated from proportions based on numerical integration of (1).
 We concentrate our comparisons to children from the salariat and the working class. The intermediate class is analysed in relation to the salariat and the results are visible in Tables A1 and A2.
Results

Figure 1 shows how continuation to secondary education has increased from the early 1960s onwards. Around 40 percent of the pupils born 1948 or 1953 followed more advanced tracks in the late primary or lower secondary school, while around 50 percent among the birth cohorts from the 1960s and 1970s made such a choice (as explained, for those born in 1982 there was no such choice to be made). The pattern of the percentages continuing to the academic tracks of upper secondary school is more diverse in that there has been a steady increase from slightly more than 20 percent continuing to this type of education in the birth cohort of 1948 to around 50 percent among those born in 1982. In all cohorts, there was a certain dropout before completing upper secondary school, although more so in the later cohorts, where high rates of entrance seem to have involved the cost of higher dropout rates.

<Figure 1>
Figure 2 shows the relative rates of continuing to upper secondary school among boys and girls from the three broad social classes. While there were considerable increases in the continuation rates among children from the working and intermediate classes – and especially so among girls – there has been little change among children from the salariat, and actually a slight decrease among boys from this class. It is obvious that this difference in change in the continuation rates results in decreases in social selection to upper secondary education, and the stable proportion among salariat boys suggests that ceiling effects may be operating in this case. However this cannot be the whole explanation for the decrease in IEO, as we also find decreasing log odds ratios when comparing the intermediate and working classes (Table A1). Furthermore, the changing relation between boys and girls in continuation rates stands out clearly in Figure 2 (cf. Jonsson, 1999). While girls in the first two cohorts in all three classes continued to a lesser extent than boys did, the situation is reversed in the later cohorts. The differences are actually rather substantial in the birth cohort of 1982.

<Figure 2>

As is evident from Figure 3, total IEO decreased between the cohorts of 1948 and 1953 and there seems to have been a second decrease in IEO between the cohorts born 1972 and 1977 – at least among boys – while the cohort of 1982 may have experienced still less social selection. The pattern is consistent with previous findings (for cohort 1948 to 1972, see Erikson and Jonsson, 1996; for cohort 1972 to 1979, see Gustafsson et al., 2000).
<Figure 3>
In Figure 4 and Table A1, the primary and secondary effects are estimated using GPA as measure of performance for 1967 and younger cohorts, which entered upper secondary school between the years 1983 and 1998. Overall both primary and secondary effects seem to have decreased from 1983 and onwards among both boys and girls, disregarding the problematic observation for girls born in 1977.
  The decrease of primary effects seem slightly greater than that of secondary effects, but overall the relative importance of the two effects seems to be fairly constant as is evident in Table A1. 

<Figure 4>

As mentioned, we cannot include the two oldest cohorts in this analysis. One way to overcome the problem of non-comparable grades, is to use cognitive test results as an alternative basis for separating primary and secondary effects, as shown in Figure 5. All respondents with information on test results at around age 13 are included in the analysis. Observe that the total effects are the same, regardless of which mediator we use, so if secondary effects are larger with cognitive tests as mediators than with grades, then primary effects must necessarily be smaller.
 

<Figure 5>

Both primary and secondary effects on the whole appear to decrease over the years, starting already from the cohort of 1948. A fairly large decline in primary effects seems to have occurred for girls in the beginning of the period (in the time of the compulsory reform), whereas this rather occured later for boys. Both sexes experienced declined primary effects from cohort 1967 onwards.
While secondary effects overall seem to have increased slightly in relative importance when grades are used as the transmitting vehicle during the years 1983 to 1998, the opposite trend seems to be present in the earlier period – between 1963 and 1969 – for boys when we use test results as the vehicle. For girls, the pattern in the analysis with tests as proxy is on the whole consistent with the pattern for GPA as such measure, i.e. a very slight increase in the relative importance of secondary effects over the years 1983 to 1998. However, overall secondary effects seem to account for a stable proportion of total IEO, although a very different proportion depending upon whether GPA or cognitive tests is used for the separation of the effects. Thus, secondary effects based on GPA account for slightly more than one third of total IEO, but around two thirds when the base is cognitive tests (Tables A1 and A2). These percentages are very close to the corresponding ones observed for three birth cohorts in Great Britain (Jackson et al., 2007). 
That primary effects appear to be smaller when we use test results rather than grades, are related to the observation that social class differences in grades are larger than social class differences in test results (Table 2).  This difference in the performance and the related smaller secondary effects registered when using grades instead of test results could partly be interpreted as a case of anticipatory decisions. If pupils in the salariat to a greater extent than those in the working class decide to try to continue to further theoretical studies before the point in time when the transition takes place and therefore put more effort into their school work than do those who decide not to continue, we will register the effects of these decisions as primary effects. This emphasizes that secondary effects refer to decisions taken at the time when the transition is imminent. The smaller secondary effects when using test results as proxy, however, could also be obtained because grades, as opposed to test results, are crucial in decisions about continued education, both because students may not get the chance to continue if their grades are not good enough – regardless of social background – and because good grades may encourage pupils to continue while low grades may have the opposite effect. The smaller observed secondary effects related to grades then follows from grades being more highly associated with social class than test results, and that transition rates are more highly associated with grades than with test results. Grades must then necessarily account for more of the association between social class and the transition to upper secondary education than test results.
Discussion 

Taken together, the analyses suggest that there has been a long-term decline in both primary and secondary effects from 1964 to 1998 in Sweden. Total IEO first decreased between the cohorts of 1948 and 1953 and there seems to have been a second decrease in IEO between the cohorts born in 1972 and 1977 (at least among boys and presumably also among girls) – while the cohort of 1982 seems to have experienced still less social selection. Both primary and secondary effects declined from the 1948 cohort onwards and the relative importance of the two overall remained fairly unchanged across the cohorts, and this is the case regardless of whether grades or cognitive test results are used as separators. 

In the 1960s living conditions generally improved and income inequality decreased, changes that, together with low unemployment rates and postponed decisions about future schooling as a consequence of the compulsory school reform, may underlie the reduced primary and secondary effects between the cohorts of 1948 and 1953 (Erikson,1996). However, the development of the Swedish economy in the 1990s implies that other factors must be behind the change, at least for the youngest cohort. The increasing proportion of children from all classes experiencing pre-school activities in day nurseries and a possible improvement of the quality of these nurseries in terms of better educated teachers could have contributed to declining primary effects.

The increased number of educational places offered in upper secondary school in combination with small cohort sizes may partly explain the declining primary effects between the cohorts 1972 and 1977 (Gustafsson et al. 2000), while the later decline between the 1977 and 1982 cohort cannot be attributable to small cohort sizes. The declining primary effects in the last five-year period is in line with one of the explicit goals of the educational reform of the upper secondary school – to reduce the impact of previous educational performance on the educational choice at upper secondary level – although it is obviously not clear to what extent this actually is an effect of the reform – a decline in primary effects is observable also before the reform.
The observation that  secondary effects account for much more of total IEO when performance is proxied by cognitive test results at age 13 rather than measured by grades at around age 16 raises the issue of how and when to measure performance for the purpose of analyzing educational inequality. We used cognitive test results because they, in difference to grades, were fully comparable between cohorts. Thus, a possible change in primary or secondary effects would be possible to observe, even if the relative importance of secondary effects would appear as much greater than if grades had been used. It seems most obvious to measure the performance distribution at the time of decision-making, if for no other reason than weak performance by that time may actually block some of the otherwise possible decisions. Which measure of performance should then be preferred in attempts best to understand the process of social selection in education? To us, it seems as if the answer should depend on the institutional setting. That is, different pieces of information are crucial and available to students and parents at the time when educational decisions are made. In Sweden high grades open some educational paths while low grades may close them and grades is the only piece of more ‘objective’ information available to students and parents  – i.e. objective in difference to, say, impressions of the child’s cognitive ability. In Germany teachers’ recommendations may also be crucial (Stocké 2007), and in the Netherlands results from cognitive tests are available in addition to grades (Charlotte Buechner, personal communication). In our view, it is the, in this sense, objective information available at the time of educational decisions that should be used for measuring performance. For the Swedish case, the measure of performance should consequently be grades.
The relatively weak secondary effects based on grades could partly be the consequence of anticipatory decisions taken before grades were achieved in the final year of primary school, while relatively strong secondary effects based on cognitive test results could result from parents and children taking decisions about transitions fairly independently of the cognitive ability of the child. It seems as if assumptions concerning separate mechanisms underlying primary and secondary effects will be blurred regardless of whether grades or test results are used as separators, as we normally do not know when the decision about future education is taken.  
In sum, the decrease in IEO in Sweden seems in rather equal measure to depend on primary and secondary effects. Furthermore, our evidence, like previous results from Great Britain, suggests that secondary effects account for around a third of class differences in the transition from compulsory education to upper secondary. Decisions about educational careers, including anticipatory ones, presumably account for more, perhaps up to 50 percent. 
Even if secondary effects may account for less than half of the inequality in educational transitions, they may be of special interest from a policy perspective, if one assumes that early differences in cognitive ability between social classes are difficult to influence, while it may be possible to motivate children to choose secondary training by giving full information on the benefits and reducing the costs of theoretical education (Erikson and Jonsson, 1996). Class differences in cognitive ability, on the other hand, may be regarded as a greater evil, as slow early cognitive development may have long-term irreversible effects and consequences for the individual’s entire life. Thus, introducing measures to improve the cognitive development of all children may still be the most important task for a policy to reduce inequality of educational opportunity as well as other unwanted effects of ascribed characteristics.    
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 Estimated IEO to academic tracks upper secondary school (Appendix Table A1). 
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Sample: all with information on GPA from final grade in compulsory school, around age 16.

1.4 

1.3 

1.0 

0.6 

2.4 

1.9 

1.5 

0.7 

2.4 

1.8 

0.9 

1.1 

 (1.3)    

 (0.9)    

(2.2)    

2.0 

0.8 

1.2 

1.4 

1.8 

0.6 

0.8 

0.9 

1.0 

-  

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

Boys Girls Boys Girls Boys Girls

Primary Secondary Total

Log odds ratio

1967 (n=4,362)

1972 (n=4,699)

1977 (n=2,104)

1982 (n=4,481)


[image: image6.emf]Figure 5.

 Estimated IEO to academic upper secondary school by birth cohort (Appendix 

Table A2). Primary (cognitive tests) and secondary effects by sex and cohort.

Salariat vs working. Sample: all with information on cognitive tests at age 13.
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Table 1. Estimated factual and counterfactual log odds for the salariat and the working class.
	 
	Transition rate of

	Performance of
	Salariat
	Working class

	Salariat
	Lss
	Lsw

	Working class
	Lws
	Lww


Table 2. Descriptives by social class and sex. Social class (percent), Cognitive tests at age 13 (mean), GPA at around age 16 (mean), entering an academic track at upper secondary school at around age 16 (percent).
	
	Boys
	Girls

	
	Salariat
	Intermediate
	Working
	Total
	N
	Salariat
	Intermediate
	Working
	Total
	N

	Social class
	
	
	
	
	
	
	
	
	
	
	

	1948
	
	5
	40
	55
	100
	6, 111
	5
	39
	56
	100
	5, 823

	1953
	
	6
	38
	56
	100
	4, 871
	7
	40
	53
	100
	4, 738

	1967
	
	12
	47
	41
	100
	4, 367
	12
	49
	39
	100
	4, 187

	1972
	
	18
	45
	37
	100
	4, 530
	18
	44
	38
	100
	4, 254

	1977
	
	18
	48
	34
	100
	2, 088
	19
	48
	33
	100
	1, 967

	1982
	
	21
	45
	34
	100
	3, 972
	22
	44
	34
	100
	3, 860

	Cognitive tests
	
	
	
	
	
	
	
	
	
	
	

	1948
	
	78.0
	66.0
	60.6
	63.6
	5, 378
	75
	65
	58
	62
	5, 174

	1953
	
	78.9
	69.1
	63.0
	66.3
	4, 179
	74
	68
	62
	66
	4, 556

	1967
	
	78.0
	69.8
	63.9
	68.4
	3, 890
	78
	71
	65
	69
	3, 750

	1972
	
	78.1
	71.5
	64.8
	70.2
	3, 881
	78
	72
	65
	71
	3, 672

	1977
	
	76.8
	70.5
	63.9
	69.4
	1, 920
	75
	69
	63
	68
	1, 794

	1982
	
	76.2
	69.4
	62.5
	68.5
	3, 460
	76
	70
	62
	68
	3, 346

	GPA
	
	
	
	
	
	
	
	
	
	
	

	1967
	
	3.5
	3.1
	2.8
	3.0
	4, 265
	3.8
	3.5
	3.2
	3.4
	4, 111

	1972
	
	3.5
	3.1
	2.8
	3.1
	4, 385
	3.7
	3.4
	3.1
	3.4
	4, 131

	1977
	
	3.4
	3.1
	2.8
	3.1
	2, 062
	3.7
	3.4
	3.0
	3.3
	1, 947

	1982
	
	3.8
	3.4
	3.1
	3.4
	3, 375
	4.0
	3.7
	3.4
	3.7
	3, 684

	Acad track up sec
	
	
	
	
	
	
	
	
	
	
	

	1948
	
	77
	30
	14
	23
	6, 111
	67
	29
	12
	21
	5, 823

	1953
	
	72
	37
	19
	29
	4, 871
	62
	33
	16
	26
	4, 738

	1967
	
	69
	37
	17
	33
	4, 340
	68
	45
	24
	40
	4, 165

	1972
	
	72
	41
	19
	38
	4, 423
	70
	50
	27
	44
	4, 163

	1977
	
	68
	47
	23
	43
	2, 074
	73
	51
	25
	47
	1, 954

	1982
	
	68
	47
	28
	45
	3, 972
	72
	57
	40
	55
	3, 972


Appendix

Table A1. Estimated primary and secondary effects for the transition to academic tracks at upper secondary school by birth cohort. Estimations for boys and girls with parents ofrom the salariat versus: i) working class, ii) intermediate class including farmers, iii) intermediate class excluding farmers. Performance indicated by GPA from final grade in compulsory school, at around age 16.
	
	
	
	
	
	
	
	
	
	

	
	Estimated class (ref.)
vs salariat
	
	Primary
	Secondary
	Total
	Percent secondary
	N reference class (w or i)
	N salariat
	N Total

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Boys
	Girls
	Boys
	Girls
	Boys
	Girls
	Boys
	Girls
	Boys
	Girls
	Boys
	Girls
	Boys
	Girls

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1967
	Working
	
	1.36
	1.25
	1.02
	0.63
	2.38
	1.88
	0.43
	0.34
	1,755
	1,584
	514
	509
	2,269
	2,093

	
	Intermediate incl farmers
	
	0.81
	0.67
	0.49
	0.29
	1.30
	0.97
	0.38
	0.31
	1,995
	2,018
	514
	509
	2,509
	2,527

	
	Intermediate excl farmers
	
	0.80
	0.68
	0.46
	0.26
	1.26
	0.94
	0.36
	0.28
	1,868
	1,866
	514
	509
	2,382
	2,375

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1972
	Working
	
	1.51
	1.11
	0.86
	0.71
	2.37
	1.82
	0.36
	0.36
	1,620
	1,583
	770
	726
	2,390
	2,309

	
	Intermediate incl farmers
	
	0.94
	0.58
	0.51
	0.42
	1.45
	1.00
	0.35
	0.42
	2,702
	2,479
	770
	726
	3,472
	3,205

	
	Intermediate excl farmers
	
	0.93
	0.58
	0.49
	0.41
	1.41
	0.99
	0.34
	0.42
	2,588
	2,377
	770
	726
	3,358
	3,103

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1977
	Working
	
	1.23
	1.30
	0.79
	0.83
	2.02
	2.12
	0.39
	0.39
	694
	656
	383
	371
	1,077
	1,027

	
	Intermediate incl farmers
	
	0.57
	0.64
	0.34
	0.44
	0.91
	1.09
	0.37
	0.41
	985
	920
	383
	371
	1,368
	1,291

	
	Intermediate excl farmers
	
	0.59
	0.67
	0.30
	0.40
	0.89
	1.06
	0.34
	0.37
	937
	879
	383
	371
	1,320
	1,250

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1982
	Working
	
	1.03
	0.89
	0.75
	0.55
	1.78
	1.44
	0.42
	0.38
	1,966
	1,952
	780
	783
	2,746
	2,735

	
	Intermediate incl farmers
	
	0.52
	0.45
	0.44
	0.34
	0.95
	0.79
	0.46
	0.43
	2,491
	2,393
	780
	783
	3,271
	3,176

	
	Intermediate excl farmers
	
	0.52
	0.45
	0.42
	0.34
	0.94
	0.78
	0.45
	0.43
	2,441
	2,337
	780
	783
	3,221
	3,120

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table A2. Estimated primary and secondary effects for the transition to academic tracks at upper secondary school by birth cohort. Estimations for boys and girls with parents from the salariat versus: i) working class, ii) intermediate class including farmers, iii) intermediate class excluding farmers. Performance indicated by cognitive test results at age 13.
	
	
	
	
	
	
	
	
	
	

	
	Estimated class (ref.) 

vs salariat
	
	Primary
	Secondary
	Total
	Percent secondary
	N reference class (w or i)
	N salariat
	N Total

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Boys
	Girls
	Boys
	Girls
	Boys
	Girls
	Boys
	Girls
	Boys
	Girls
	Boys
	Girls
	Boys
	Girls

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1948
	Working
	
	0.97
	0.94
	1.97
	1.76
	2.94
	2.70
	0.67
	0.65
	2,933
	2,895
	262
	241
	3,195
	3,136

	
	Intermediate incl farmers
	
	0.59
	0.54
	1.38
	1.12
	1.97
	1.66
	0.70
	0.68
	1,240
	1,246
	173
	166
	1,413
	1,412

	
	Intermediate excl farmers
	
	0.52
	0.48
	1.19
	0.89
	1.72
	1.37
	0.70
	0.65
	1,522
	1,451
	173
	166
	1,695
	1,617

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1953
	Working
	
	0.93
	0.70
	1.52
	1.40
	2.45
	2.10
	0.62
	0.67
	2,598
	2,428
	284
	298
	2,882
	2,726

	
	Intermediate incl farmers
	
	0.60
	0.34
	0.91
	0.82
	1.51
	1.16
	0.60
	0.71
	1,778
	1,830
	284
	298
	2,062
	2,128

	
	Intermediate excl farmers
	
	0.52
	0.30
	0.77
	0.70
	1.29
	1.01
	0.60
	0.70
	1,349
	1,398
	284
	298
	1,633
	1,696

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1967
	Working
	
	0.87
	0.73
	1.45
	1.19
	2.33
	1.92
	0.62
	0.62
	1,575
	1,436
	469
	468
	2,044
	1,904

	
	Intermediate incl farmers
	
	0.47
	0.41
	0.80
	0.57
	1.27
	0.98
	0.63
	0.59
	1,823
	1,829
	469
	468
	2,292
	2,297

	
	Intermediate excl farmers
	
	0.40
	0.42
	0.76
	0.54
	1.24
	0.95
	0.61
	0.56
	1,707
	1,688
	469
	468
	2,176
	2,156

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1972
	Working
	
	0.76
	0.61
	1.63
	1.28
	2.39
	1.88
	0.68
	0.68
	1,434
	1,408
	684
	634
	2,118
	2,042

	
	Intermediate incl farmers
	
	0.38
	0.28
	0.92
	0.63
	1.30
	0.91
	0.70
	0.69
	1,739
	1,614
	684
	634
	2,423
	2,248

	
	Intermediate excl farmers
	
	0.37
	0.28
	0.89
	0.62
	1.26
	0.90
	0.71
	0.69
	1,632
	1,519
	684
	634
	2,316
	2,153

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1977
	Working
	
	0.64
	0.53
	1.29
	1.58
	1.93
	2.11
	0.67
	0.75
	633
	594
	365
	345
	998
	939

	
	Intermediate incl farmers
	
	0.33
	0.28
	0.61
	0.72
	0.94
	1.00
	0.65
	0.72
	915
	853
	365
	345
	1,280
	1,198

	
	Intermediate excl farmers
	
	0.32
	0.28
	0.58
	0.68
	0.91
	0.97
	0.64
	0.71
	870
	813
	365
	345
	1,235
	1,158

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1982
	Working
	
	0.57
	0.46
	1.18
	0.88
	1.76
	1.34
	0.67
	0.66
	1,162
	1,132
	737
	744
	1,899
	1,876

	
	Intermediate incl farmers
	
	0.30
	0.22
	0.60
	0.48
	0.90
	0.70
	0.67
	0.69
	1,561
	1,470
	737
	744
	2,298
	2,214

	
	Intermediate excl farmers
	
	0.29
	0.22
	0.58
	0.40
	0.87
	0.70
	0.67
	0.69
	1,510
	1,415
	737
	744
	2,247
	2,159

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


� The results are not entirely consistent on this matter (Cavelaars et al., 2000; Silventoinen et al., 2001).


� The coding of the Swedish classification system is: working (11-22), intermediate (33-46, 79-89), salariat (56-60).


� (0.871+(4/310)*grade). 


� If more than one registration, the latest was coded.


� The difference between the two alternative estimates generally lies between 0 and 5 percent of the total IEO (for 7 out of total 90 estimations, the difference is larger).


� This was done using the Utility Integration Utility at the website � HYPERLINK "http://people.hofstra.edu/Stefan_Waner/RealWorld/integral/integral.html" ��http://people.hofstra.edu/Stefan_Waner/RealWorld/integral/integral.html�, with 1000 subdivisions (optional). 


� The result for girls born in 1977 stands out here, as in all other analyses. The low proportion of working-class girls in academic tracks deviates from population-based figures, shown by Gustafsson et al. (2000). Hence, we believe that both primary and secondary effects are over-estimated for girls born in 1977 due to sampling error and the results for girls of the 1977 cohort and will not be commented on in the forthcoming analyses. The sample size for cohort 1977 is smaller (five percent) than for other cohorts (ten percent). 


�  Decreased secondary effects are found for girls born in 1972 and 1977 in a population-based analysis (Gustafsson et al., 2000).


� However, the total IEO levels differ slightly in Table A2 from those in Table A1. This is because a smaller number of pupils completed the cognitive tests (between 87 to 91 percent) than received grades.  The overall proportion making a transition to an academic upper secondary track is lower among pupils who did not complete the cognitive tests. These pupils are included in the analysis when GPA is used as the performance measure, but obviously not when tests are used.
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