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Parents’ education, cognitive ability, educational
expectations and educational attainment:
Interactive effects

Yoav Ganzach*
Tel Aviv University, Israel

Background. The models that have been used so far to describe the process
underlying educational attainment have been almost always lincar. Little
rescarch has been aimed at studying interactions among the determinants of
educational attainment.

Aim. The aim of the study is to examine the interactions between parents’
education, cognitive ability and educational expectations in determining
educational attainment.

Sample. Participants were 8570 Americans who were born between 1957 and
1964.

Method. The information was taken from the National Longitudinal Survey of
Youth. Information about parents’ education, cognitive ability and educa-
tional expectations was taken from the 1979 survey. Information about
educational attainment was taken from the 1991 survey.

Results. The findings indicate that there is an offsetting relationship between
the education of the two parents in the formation of expectations, but not in
the determination of attainment; and that, both for expectations and for
attainment, the cognitive ability of the child has an offsetting relationship with
mother’s education but not with father’s education. The findings also indicate
that there is a synergistic relationship between cognitive ability and
educational expectations in determining educational attainment.

Conclusions. There are theoretically meaningful interactions between the
determinants of educational attainment. The pattern of these interactions
capture some of the intricate psychological processes underlying the combined
influence of background variables and children’s characteristics on educa-
tional attainment.

The education of the parents and the cognitive ability of the child are probably the most
important determinants of educational attainment (e.g., Hauser & Featherman, 1977;
Wolfle, 1985). These findings reflect the ability of more educated parents to create a
social (e.g., Williams, 1980) and physical (e.g., Teachman, 1987) environment that
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facilitates learning; and the difficulty of children with lower cognitive ability to cope
with the requirements of the Western educational systems (e.g., Linn, 1982).

The models that have been used so far to describe the effects of parents’ education
and children’s cognitive ability on educational attainment have been almost always
linear (see, for example, Blau & Duncan, 1967; De Graaf & Huinink, 1992; Finn &
Rock, 1997; Haralambos, 1987; Sewell & Hauser, 1976; White, 1982; Wilson, 1986).
This is hardly surprising, since the most influential theories aimed at predicting
educational attainment were formulated by sociologists and involved the notion of
capital. According to these theories, capital tends to reproduce itself intergenerationally
(Coleman, 1990). This is true not only of economic capital, but also of cultural capital
(e.g., knowledge. See Bourdieu, 1986, Collins & Thompson, 1995, for a review) and
social capital (e.g., connections. See Coleman 1988, 1995, for a review). Since in modern
society children’s education is the main mechanism allowing for reproduction of
parents’ cultural capital and facilitating reproduction of other forms of capital (e.g.,
Coleman, 1987; DiMaggio, 1982), the linear relation between the education of the
parents and the educational attainment of their children is a straightforward prediction
of such theories.

An exception to this line of thinking is a study by Ensminger and Slusarcick, (1992),
who presented recently a model of educational attainment that emphasises interactive
relationships among independent variables — relationships in which the impact of each
of the independent variables depends on the level of other independent variables'. Their
results indicate that additional processes, more complicated than those following from
the sociological theories of capital reproduction, might be involved in determination of
educational attainment. However, Ensminger and Slusarcick’s (1992) results were not
expected on a priori grounds, but were obtained from numerous analyses of a large
number of independent variables by means of a stepwise method, and are therefore
susceptible to Type I error.

Nevertheless, these results do suggest that in order to capture the intricate
psychological processes underlying the combined influence of background variables
and children’s characteristics on educational attainment, it is necessary to study the
interactions among these variables. Therefore, the purpose of this article is to test
interactive hypotheses concerning the determinants of educational attainment that are
derived from psychological theories. Specifically, these hypotheses, developed in the
following sections, rely on behavioural decision-making theory, on developmental
psychology and on the expectancy value theory of motivation.

In addition, since the focus of this paper is on psychological processes underlying
educational attainment, we investigate attitudes as well as behaviour. The major
indicator for attitudes towards educational attainment in this study is educational
expectation, measured 12 years prior to the measurement of educational attainment.
We treat this variable both as a dependent variable and as an independent variable.
That is, we examine the interactive effects of cognitive ability and parents’ education in
an educational expectations model, as well as the interactive effects of educational
expectations in an educational attainment model.

Three interactive relationships are examined in this paper: (1) the interaction between
father’s education and mother’s education; (2) the interaction between parents’
education and child’s cognitive ability; and (3) the interaction between the child’s
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cognitive ability and her educational expectations. These interactions fall into two
general classes of interactive relationships: synergistic relationships and offsetting
relationships. A synergistic relationship implies that high (low) values of the
independent variables result in especially high (low) values of the dependent variable,
higher (lower) than might be expected from a linear combination of the independent
variables. An offsetting relationship implies that it is enough that one of the
independent variables will be high (low) in order for the dependent variable to be
high (low). (See Lubinski and Humphreys, 1990, and Ganzach, 1997, for further
discussion of the concepts of synergistic and offsetting relationships. A more formal
definition of these relationships is introduced in the Method section.) Note that the
concepts of offsetting and synergistic relationships are meaningful only when the
relationship between the dependent variable and each of the independent variables is
conditionally monotone (does not involves a cross-over interaction); that is, when an
increase in one independent variable results in an increase in the dependent variable for
every value of the other independent variable. This relationship characterises many
psychological phenomena (Dawes & Corrigan, 1974). For example, whatever is the
father education, the educational expectations of the child are likely to be higher the
higher the education of the mother. Note also that in our description of synergistic and
offsetting relationships we assume that the independent variables are scaled to have a
positive relationship with the dependent variable.

In the next three subsections we rely on the classfication of interactions to
interactions reflecting synergistic relationships and interactions reflecting offsetting
relationships to develop the hypotheses of the current study.

The interaction between father’s education and mother’s education
Within the framework of behavioural decision-making theory, it is possible to view the
process by which educational expectations are formed as an instance of the process by
which judgments in general, and predictions in particular, are formed (prediction could
be viewed as a specific case of judgment. See Kahneman & Tversky, 1973). In intuitive
judgment, interactive effects occur because the psychological processes underlying
human decision-making are often configural; that is, the impact of an input variable on
judgment may depend on its rank vis-a-vis the other variables which serve as input for
the judgment (e.g., Birnbaum & Stenger, 1981; Weber, 1994). Quite often, this
configurality is associated with (excess) optimism. In particular, in judgment concerning
educational success, configurality is associated with a tendency to assign relatively
greater weight to the more favourable input variable. For example, in predicting the
academic success of fellow students, undergraduates tend to assign a greater weight to
more positive information (Ganzach & Krantz, 1991). Thus, the first hypothesis which
is examined in the paper is that the education of the more educated parent exerts greater
influence on teenagers than the education of the less educated parent when teenagers
form their educational expectations. In terms of our classification of interactive
relationships, this hypothesis implies an offsetting relationship between father’s
education and mother’s education in determining educational expectations.

While previous research has shown that there is often substantial configurality in the
relationships between predictor variables and judgments that are based on them, this
research has also shown that there is very little configurality in the relationships
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between such predictor variables and the corresponding actual outcome (Dawes &
Corrigan, 1974; Ganzach, in press; Goldberg, 1971). Therefore, while an interaction is
expected to exist between the education of the two parents with regard to educational
expectations, no such interaction is expected with regard to educational attainment.

The interaction between parents’ education and cognitive ability

Ensminger and Slusarcick (1992) found that for boys (but not for girls) there is an
offsetting relationship between mother’s education and early elementary school grades
with regard to educational attainment (high schoel graduation), but not with regard to
educational expectations; and they suggested that this offsetting relationship indicates
that mether’s education is ‘protective’ for boys whose early grades are low. However, as
suggested above, Ensminger and Slusarcick’s findings should be regarded as tentative
since they are the results of post hoc interpretation of the data, and since their statistical
reliability is low. Furthermore, there are some theoretical questions about the processes
underlying the observed interaction between early grades and mother’s education, and
in particular, it is not clear whether it is the cognitive ability component of early grades
which produces the interaction. Second, it is net clear whether it is indeed the unique
role of the mother which underlies the observed interaction, since mother’s education
can be a proxy for a number of other variables, and in particular father’s education,
which was not included in Ensminger and Slusarcick’s models.

To answer these questions, the current paper examines the interaction between
cognitive ability and mother’s education and the interaction between cognitive ability
and father’s education. Qur hypethesis is that the pretective effect of mother’s
education for children with low early grades is due to the fact that mother’s education
compensates for low cognitive ability; and that it is the special role of the mother that
underlies this effect. That is, we predict an interaction between mother’s education and
cognitive ability, but not an interaction between father’s education and cognitive
ability.

The hypothesis that it is primarily the education of the mother which can offset for a
low cognitive ability of the child is consistent with the literature in developmental
psychology which suggests that the role of the mother in the development of the child is
greater than the role of the father. Mothers spend considerably more time with their
children because they tend to work less and stay more at home (for a review see
Maccoby & Martin, 1983). But even when fathers’ and mothers’ workload outside of
the home is equal, mothers interact more with their children (Lamb, 1981; Pederson,
Cain, Zaslow, & Anderson, 1982). Finally, even when fathers seem to have an
important effect on the development of their children, this effect is a ‘second erder
effect’” (Bronfenbrenner, 1979). It affects the child primarily by influencing the
interaction between the mother and the child (Belsky, 1979). Thus, even though recent
research does emphasise the rele of fathers in child development, this research still
suggests that this influence is primarily indirect (see Lamb, 1997, for a summary).

The interaction between educational expectations and cognitive ability

Expectations are a strong motivational force. They serve as targets which direct
behaviour, and as goals which people strive to achieve (Locke & Latham, 1990).
Expectations played a major role in theories of achievement metivation such as
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expectancy value theories (Atkinson & Feather, 1966; Eccles, 1983), as well as in
empirical studies of achievement motivation (e.g., Berndt & Miller, 1990; Schmitt &
Reeves, 1975; Shell, Colvin, & Bruning, 1995). Expectations are also commonly used as
a measure for educational motivation. For example, in a review of the literature about
aspirations and expectations of students, Saha writes that ‘Although ambition and
motivation tend to be general concepts, they are usually operationalised in terms of
some future objective or objectives which are seen as desirable by students. Most often
these general notions specifically focus on educational and occupational goals which
the students, at least at the time, claim to strive toward.’ (Saha, 1995, p. 513).

If educational expectations indeed reflect educational motivation, a synergistic
relationship between educational expectations and ability should be expected. The
reason for this is that performance is a multiplicative function of ability and
motivation: both a high level of motivation and a high level of ability are necessary to
achieve superior performance. Such a relationship has a strong theoretical (e.g., Heider,
1958; Vroom, 1964), and empirical (Dreher & Bretz, 1991; Kanfer & Ackerman, 1989)
backing, lending support to an interactive — synergistic — hypothesis about the
relationship between educational expectations and cognitive ability in determining
educational attainment.

Method

Data

The data were taken from the National Longitudinal Survey of Youth (NLSY), a
cohort study of a probability sample of 12686 young people living in the US who were
born between 1957 and 1964 (oversampling of Afro-Americans, Hispanics and
economically disadvantaged whites). The following variables were used in the analyses:
(1) Educational expectations (abbreviated as EE): the number of years of education the
child expects to complete (measured at 1979). (2) Educational aspirations (ES): the
number of years of education the child would like to complete (measured at 1979). (3)
Father’s education (FE): the highest grade achieved by the father (measured at 1979).
(4) Mother’s education (ME): the highest grade achieved by the mother (measured at
1979). (5) Household income (INC) in thousands of dollars (measured at 1979). (6)
Educational attainment (EA): the highest grade achieved by the child (measured in
1991). Appendix 1 provides the exact wording of the questions which were used to
obtain these variables, and Table 1 provides means and standard deviations of these key
variables.?

(7) The seventh variable used in the analysis was cognitive ability (abbreviated as
CA). As a measure for this variable we used the Armed Forces Qualifying Test (AFQT)
score. This test was administered to groups of five to ten members of the NLSY during
the peried June through October 1980; respondents were compensated, and the overall
completion rate was 94%. The AFQT score in the NLSY is the sum of the standardised
scores of four tests: arithmetic rcasoning, paragraph comprehension, word knowledge
and mathematics knowledge. However, since this score is correlated with age (r = .21),
we standardised it within each age group to obtain an age-independent measure of
cognitive ability. (Age did not constitute a problem for the other variables used in the
analyses.)






[image: image6.png]424 Yoav Ganzach

Since the participants in our sample were born between 1957 and 1964, the age in
which the educational expectations and educational aspiration measures were taken
ranged from 15 for the younger participants in our sample to 22 for the older
participants. As the literature in developmental psychology indicates, these ages are
marked by the development of the capacity of reflect upon the self (Elkind, 1981), by
the solidification of the self concept (Harter & Monsour, 1992), and therefore, by the
formation of stable expectations and aspirations (Damon & Hart, 1988). Thus, our
choice of this age group strengthens the validity of our measurement of educational
expectations and aspirations.

However, one problem with the choice of this age group may be that some of the
participants had already finished their formal schooling by 1979, the year in which their
expectations and aspirations were measured. Indeed, 26% of the participants do not
report any additional years of education until 1991, when their educational attainment
was measured. But in our view this does not constitute a serious threat for the validity
of the results. First, in 1979, the educational expectations of the great majority of the
participants (83%) exceeded their educational attainment (for educational aspirations
this percentage is even larger — 89%). Furthermore, even among the 17% who did not
expect to obtain more schooling, 92% had no more than 12 years of education,
indicating that reaching the end of the educational ladder was not an important factor
in forming their educational expectations. Finally, we also repeated our analyses
omitting the 17% of the participants whose expectations did not exceed their
attainment at the time the expectations were measured. The results of these analyses
were similar to the results of the entire sample, suggesting that the age at which
expectations and aspirations were measured is not a problem for the validity of our
conclusions.

Finally, since one of the primary issues of the paper is the comparison between the
effect of father’s education and the effect of mother’s education, the major database
used in the analysis (database 1) included only 8570 of the 12686 participants from the
NLSY - the participants whose both father and mother were present at home in 1979
(the actual analysis includes fewer participants because of missing values. A listwise
deletion was used to handle these values). However, wherever possible, we attempted to
replicate the results using a database that included the rest of the participants in the
NLSY (database 2).

Analytical approach

In the analyses below, interactive effects are examined by testing the interactions of the
dependent variables of interest; that is, by estimating the coefficients of the product
terms in a regression model, and testing whether they are significantly different from
zero. In this moderated regression, product terms are introduced hierarchically to the
regression following the introduction of the Jinear and the quadratic, (squared) terms,
and a significant incremental variance (p < .01) associated with a product term is
considered to indicate an interactive effect. Note that in the presence of significant
product terms the interpretation of the main effect (i.e., linear) terms is ambiguous. To
obtain meaningful main effects it is useful to centre the dependent variables around
their medians (Cohen & Cohen, 1983). By doing that, the linear coefficient of a variable
can be interpreted as depicting the ‘typical’ impact of the variable (its impact on the
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dependent variable when all other independent variables are at their representative
values).

Three points are worthwhile emphasising with regard to the moderated regressions
used in this paper. First, while many field studies of interactive effects rely on
regressions that do not include quadratic terms, it is necessary, in my view, to include
these terms — which capture curvilinear relationships between dependent and
independent variables — in the regression. If these terms are not included, an observed
significant interaction may be spurious (Lubinsky & Humphreys, 1990), and even
misleading (Ganzach, 1997), due to the fact that it captures the variance associated with
curvilinear relationships. Therefore, the regressions reported below include not only the
product terms of the dependent variables but also their quadratic terms (and note also
that quadratic effects may be viewed as a special case of interactive effects, in which the
effect of the independent variable depends on its level).

Second, it is also desirable to examine the pattern of the significant interactions by
plotting the dependent variable as a function of the independent variables involved in
the interaction. This procedure can confirm that a significant product term is indeed
associated with an interactive effect, and is not the result of a correlation between the
product and other irrelevant terms that were not introduced into the regression.

Third, the moderated regressions reported in this paper are characterised by highly
significant product and quadratic terms, associated with a rather low incremental R? of
these terms. However, the low incremental R? does not necessarily diminish the
theoretical relevance of the nonlinear terms, because — as a result of the robustness of
linear models (Dawes & Corrigan, 1974) — the incremental fit of nonlinear terms may be
quite low, even if the true model is highly nonlinear. Thus, when it comes to interaction
and curvilinear effects, even small changes in model fit may reflect important changes in
underlying processes. Furthermore, the incremental fit of ‘true’ product and quadratic
terms may be particularly low when there is a high multicollinearity between the
independent variables (Einhorn, Kleinmuntz, & Kleinmuntz 1979); and our data are
indeed characterised by high multicollinearity. Table 1 presents the intercorrelation
(and some other relevant statistics) of the variables that are analysed in the paper.

The interpretation of product and quadratic terms

Curvilinear effects of independent variable are examined by estimating the sign of the
coefficient of their quadratic, or squared, terms. A positive coefficient of a quadratic
term indicates a convex, or positively accelerated, relationship between the dependent
and independent variable — a relationship in which the higher the value of the
independent variable the stronger its effect on the independent variable. A negative
coefficient indicates a concave, or negatively accelerated, relationship between the
dependent and independent variable — a relationship in which the higher the value of
the independent variable, the weaker its effect on the dependent variable.

Interactive relationships between two independent variables are associated with their
product term. A positive coefficient of the product term suggests a synergistic
relationship between the two variables, while a negative coefficient suggests an
offsetting relationship between them. Thus, a synergistic relationship between two
independent variables, X and Z, could be viewed as implying that the relationship
between X [Z] and the dependent variable becomes less positive the higher the value of
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Table 1. Descriptive statistics and intercorrelations

EA EE ME FE CA ES INC mean STD

EA 1.0 13.08 2.44
EE .68 1.0 13.93 2.39
ME 44 .38 1.0 11.05 3.19
FE .45 .40 .67 1.0 11.09 4.01
CA .62 53 44 A48 1.0 0.0* 1.0
ES .61 85 34 .37 49 1.0 14.51 2.28

INC 31 18 29 .33 29 .14 1.0 16.95 13.32

Variable names: EE — Educational Expectations, EA — Educational Attainment, ME — Mother’s
Education, FE — Father’s Education, CA — Cognitive Ability, ES — Educational Aspirations, INC
— Household Income.

*The CA measure was standardised within each age group.

Z [X], while an offsetting relationship could be viewed as implying that the relationship
between X [Z] and the dependent variable becomes more positive the lower the value of
Z [X].

Results

This section is divided into five subsections. The first examines the linear relationships
between educational expectations, educational attainment and some important
independent variables. It is followed by three subsections that deal with the three
research questions discussed above, concerning the interaction between the education
of the two parents, the interaction between cognitive ability and parents’ education, and
the interaction between cognitive ability and educational expectations. The fifth
subsection presents a replication of the results obtained in the preceding three
subsections, and a sixth subsection discuss some methodological issues of the analyses.

Preliminary analysis: Linear relationships
To assess the relative importance of parents’ education and cognitive ability as
explanatory variables for educational expectations and educational attainment, we
compared the variance explained by these variables to the variance explained by other
possible explanatory variables such as school attitudes, self-esteem, ethnic background,
family composition, and income. This comparison showed that the variance explained
by parents’ education and cognitive ability far exceeds the variance explained by other
possible explanatory variables. For example, of the additional explanatory variables
that were examined, household income was the best predictor of educational
expectations and educational attainment. Nevertheless, its correlation with the
dependent variables was far below the correlation of parents’ education and cognitive
ability (see Table 1). Thus the data do indeed justify the emphasis on parents’ education
and cognitive ability in the study of the determinants of educational expectations and
educational attainment.

The relative impact of parents’ education: A mnatural question is whether there are
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linear differences between the impact of parents’ education on educational expectations
and educational attainment. That is, whether the (unique) impact of father’s education
on these dependent variables in a linear regression model is different from the impact of
mother’s education. The results of such a regression indicated that there is only a small
difference in the impact of the two parents. For educational expectations, the coefficient
of father’s education is .159 (.008) and the coefficient of mother’s education is .148
(.010) (numbers in parentheses arc standard errors). The null hypothesis of no
difference between these two coefficients could not be rejected, F < 1. For educational
attainment, the coefficient of father’s education is .168 (.010) and the coefficient of
mother’s education is .185 (.012). The null hypothesis of no difference between these
two coefficients could not be rejected, F < 1.

It should be also noted that in the educational expectations model (but not in the
educational attainment model), the standardised regression coefficient of father’s
education is higher than the standardised regression coefficient of mother’s education,
p < .01. However, this difference is less relevant, since it is associated with the fact that
there was more variability in father’s education than in mother’s education (see Table
1). Thus, while the impact of an additional year of father’s education is roughly equal to
the impact of an additional year of mother’s education, father’s education may
(uniquely) explain more of the variance in educational expectations because its
variability is higher than the variability of mothers’ education.

Mother’s education and father’s education: When do they have a different impact?

To examine whether the effect of the educational level of one parent on educational
expectations is moderated by the other parent’s educational level, a regression that
includes the linear, curvilinear and product terms of the parents’ education was
estimated (see Table 2). Column 2 of Table 3 presents the results of this regression for
educational expectations (model 1), and column 3 of this table presents the results of
this regression for educational attainment (model 2). Note that the two analyses vary in
the number of participants due to missing values of educational attainment. However,
our findings do not appear to be sensitive to this variation. There is only a slight change
in the results when the analyses are performed on a subset of the participants which has
no missing values on any of the variables.

Interactive effects: The educational expectations model reveals a highly significant
interaction between mother’s education and father’s education (p < .0001), which
suggests that, other things being equal, the impact of mother’s education on educational
expectations depends on the father’s education, and vice versa. The slope of mother’s
education is given by .213+.018*ME — .012*FE, while the slope of father’s education is
given by .182+.014*FE—.012*ME. That is, other things being equal, the impact of
father’s education increases with a decrease in mother’s education, and the impact of
mother’s education increases with a decrease in father’s education. These findings are
consistent with an offsetting relationship between father’s education and mother’s
education. High education of one parent can offset a low education of the other parent.

Although for educational expectations the interaction between father’s education and
mother’s education is highly significant, this interaction is not significant for
educational attainment (see column 3 of Table 3). Thus, there is an offsetting
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Table 2. The models used in the paper

Model 1: EE = ME+FE

Model 22 EA = ME+FE

Model 3: EE = ME+FE+CA
Model 4: EA = ME+FE+CA
Model 5: EA = ME+FE+CA+(EE)
Model 6: EA = CA+EE

Model 72 EA = ME+FE+CA+EE
Model 8: EE = ME+CA

Model 9: EA = ME+CA+EE

The variable on the left is the independent variable and the variables on the right are the
dependent variables Each model includes the linear, quadratic and interaction terms of all
interaction variables. If the independent variable is in parentheses only its linear terms is included
in the model

EE — Educational Expectations, EA — Educational Attainment, ME — Mother’s Education, FE —
Father’s Education, CA — Cognitive Ability, ES — Educatienal Aspirations, INC — Household
Income.

relationship between parents education only with regard to the judgment (expectations)
but not with regard to the outcome.

Curvilinear effects: The results of the educational expectations’ model indicate a
convex relationship between mother’s education and educational expectations, as well
as a convex relationship between father’s education and educational expectations: Both
quadratic coefficients are positive, and both are significantly different from 0
(p < .0001). The curvilinear relationship between father’s education and educational
expectations is presented graphically in Figure 1, in which the average educational
expectations for each level of father’s education is plotted against father’s education
(the plot of educational expectations against mother’s education is very similar, and
therefore not included here). The figure suggests that the reason for the curvilinear
relationship is that for less than 12 years of education, the relationship between the
education of the parent and the child educational expectations is only slightly positive,
while for more than 12 years this relationship is much more positive. Such differential
relationship between parent’s education and educational expectations may be
associated with the fact that above the (normative) level of 12 years, a change in
parents’ education is more indicative of parents’ attitudes towards education, and
therefore more predictive of the child educational expectations.

The relationship between educational attainment and parents’ education is also
convex, although this convexity appears to be somewhat weaker than the convexity
associated with educational expectations.

The joint effect of interactive and curvilinear relationships: To present the joint effect
of these two relationships, Figure 2 displays a plot of the mean educational expectations
against father’s education, separately for high levels of mother’s education (12 or more
years of education), and low levels of mother’s education (11 or fewer years of
education). (Only levels of father’s education for which enough participants were
available in each of the two levels of mother’s education appear in the graph.) The
convexity of the curves demonstrates the curvilinear relationship in both levels of
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Figure 1. Mean educational expectations (expected number of years of education) as a
function of father’s education (number of years of education)
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mother’s education; and the increased distance between the curves when father’s
education decreases demonstrates the offsetting relationships between father’s
education and mother’s education. For example, when father’s education is low the
difference between the educational expectations of children of mothers with high and
low education is about .9 year, whereas when father’s education is high, this difference
is only about .4 years.

One feature of the co-existence of offsetting and convex relationships is that if the
curvilinear terms are not introduced into the regression model, as is often erroneously
done in moderated regression, the interactions may be misleading. In our case, a
positive rather than a negative interaction between parents’ education is suggested by a
model that is similar to model 1 except for the omission of the curvilinear terms.
Furthermore, if the resulting regression equation is used to plot educational
expectations as a function of parents’ education (as in Figure 2), synergistic, rather
than offsetting, relationships between the education of the parents emerge. Thus, this
example highlights the importance of introducing curvilinear terms into moderated
regression, and of plotting the interactions using the actual data rather than the
regression equations (see Ganzach, 1997, for further discussion).
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Figure 2. Mean educational expectations as a function of father’s education for high
levels of mother’s education (12 or more years of education), and low levels of mother’s
education (11 or fewer years of education)
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The similarity and the difference between the educational attainment and educational
expectations models: The two models are similar in that in both there is little difference
between the linear weight of the two parents, and that both models reveal a convex
relationship between parents’ education and academic expectation and academic
attainment. The similarities between the models may suggest some resemblance in the
processes underlying educational achievement and the processes underlying the
formation of academic expectations. First, neither the father nor the mother exert a
dominant influence on these processes; and second, the higher the education of the
parents, the greater their impact on these processes.

There are two main differences between the model of educational expectations and
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the model of educational attainment. First, the variance in educational attainment
explained by parents’ education was larger than the variance in educational
expectations explained by these variables (see bottom of Table 3). Clearly, the
educational level actually attained depended more on parents’ education than the
expectations regarding this level. Second, whereas the educational level of one parent
did not interact with that of the other parent in determining educational attainment,
these variables did interact in determining educational expectations. This difference is
consistent with previous findings about the difference in configurality between
judgments and outcomes (e.g., Goldberg, 1971).

Table 3. Moderating effects involving mother’s education, father’s education, and
cognitive ability

Model 1 Model 2 Model 3 Model 4
(EE) (EA) (EE) (EA)
ME 213%%% 257+ (146%** 163%%+
(.012) (.015) (.012) (.013)
FE .182%%% 197%%* 108%** 091%%*
(.009) (.010) (.009) (.010)
CA 867+ 1.079%+++
(.028) (.031)
ME? 018%++ 014+ .020%** 016%**
(.002) (.003) (.002) (.003)
FE? 014%%% 012%%* 014%*% 009+
(.002) (.002) (.002) (.002)
CA? 079%+* (124%%%
(.028) (.031)
ME*FE —.012%% —.005 —.009™" —.004
(.003) (.004) (.003) (.003)
CA*ME — 067*** —.052%%x
(.012) (.013)
CA*FE —.021 .001
(.009) (.010)
R 208 1265 335 428
R? Linear 183 240 311 409
N 7748 5549 7287 5306

*p < 0L, **p < .001, ***p < 0001

It is also interesting to note that excess optimism in the formation of educational
expectations occurred not only in the configural weighing of parents’ education but also
in the mean of these expectations. On the average, our teenagers expected 13.93 years of
education, but they attained only 13.08 years. This finding is also consistent with
previous research indicating optimistic bias not only in configural weighing but also in
mean judgment (Ganzach, 1993; Sears, 1983).
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Cognitive ability and mother’s education. Offsetting relationships

The individual characteristics of the child, and in particular, her cognitive ability, are
likely to play a major role in determining academic expectations and academic
attainment. Indeed, the partial correlation between cognitive ability and academic
expectations, controlling for parents’ education is .40, and the partial correlation
between cognitive ability and academic attainment, controlling for parents’ education is
48.

However, since the focus of the current research is on interactive relationships
between cognitive ability and parents’ education, we estimated models of educational
expectations and educational attainment which attempt to estimate these relationships.
Column 3 of Table 3 presents the results of an educational expectations model in which
the independent variables are father’s education, mother’s education, cognitive ability
and their quadratic and interaction terms (model 3). These results indicate that, in
determining educational expectations, cognitive ability has a strong interaction with
mother’s education (p < .0001), but a weak, non-significant interaction with father’s
education. The null hypothesis that the interaction between cognitive ability and
mother’s education is different from the interaction between cognitive ability and
father’s education is rejected, p < .01. Figure 3 depicts the interaction between
cognitive ability and mother’s education by plotting educational expectations against
mother’s education separately for high levels of cognitive ability (above the median)
and low levels of cognitive ability (below the median). The increased distance between
the curves when mother’s education decreases demonstrates the offsetting relationship
between cognitive ability and mother’s education. For example, when mother’s
education is low, the difference between the educational expectations of children with
high and low cognitive ability is about 1.7 years, whereas when mother’s education is
high this difference is only about one year.

Column 4 of Table 3 presents the results of an educational attainment model in which
the independent variables are father’s education, mother’s education and cognitive
ability, as well as their quadratic and interaction terms (model 4). These results indicate
that, in determining educational attainment, cognitive ability has a strong interaction
with mother’s education (p < .0001), but a weak, non-significant, interaction with
father’s education (the null hypothesis of no difference between the two interactions is
rejected, p < .01). The comparison of the interaction between cognitive ability and
mother’s education to the interaction between cognitive ability and father’s education is
particularly important, since it suggests that mother’s education has a unique
‘protective’ effect on children with low cognitive ability>.

It appears, however, that the interaction between mother’s education and cognitive
ability in the educational attainment model is mediated by educational expectations.
When educational expectations is added to the educational attainment model (model 5),
the interaction between mother’s education and cognitive ability becomes non-
significant (p > .4). Thus, the offsetting relationship between mother’s education and
cognitive ability in regard to educational attainment may be due to their offsetting
relationship in the formation of educational expectations.

A comparison between the explained variance of model 4 (R*> = .428) and model 5
(R* = .569) shows that educational expectations explains substantial variance in
educational attainment above the variance explained by parents’ education and
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Figure 3. Mean educational expectations as a function of mother’s education for high

levels of cognitive ability (above the median) and low levels of cognitive ability (below
the median)

B HIGH CA
o LOWCA

[72]
=
]
-
<
-
[&]
w
a
>
w
-
<
=z
o
-
<
O
2
[a]
w

8 9 10 11 12 13 14 15
MOTHER'S EDUCATION

cognitive ability. This difference in R? suggests that teenagers’ educational expectations
have a substantial unique effect on their education attainment in adulthood, beyond the
most important environmental and congenital variables. Below, we further explore the
relationship between educational expectations and educational attainment, and in
particular, the interactive effective of educational expectations on educational
attainment.
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Cognitive ability and educational expectations: Synergistic relationships

The most simple medel for testing our hypothesis about the interaction between
cognitive ability and educational expectations includes educational attainment as a
dependent variable and cognitive ability, educational expectations and their curvilinear
and interaction terms as independent variables (model 6). In agreement with our
hypothesis, this model revealed a significant positive interaction between cognitive
ability and educational expectations (p < .0001) (see column 2 of Table 4). This effect
was also highly significant (p < .0001) in a ‘full’ model (model 7), which included our
other independent variables of interest (parents’ education and the curvilinear and
interaction terms associated with them). The results of this model are given in column 3
of Table 4, and Figure 4 depicts the synergistic relationship between cognitive ability
and educational expectations by plotting educational attainment against educational
expectations separately for high levels of cognitive ability (above the median) and low
levels of cognitive ability (below the median). The increased distance between the curves
when educational expectations increase demonstrates the synergistic relationship
between cognitive ability and educational expectations. For example, when educational
expectations are low, the difference between the educational attainment of children with
high and low cognitive ability is about .7 year, whereas when educational expectations
are high this difference is about 2.4 years.

Finally, the NLSY includes another measure — educational aspiration — which may
appear to have a higher face validity as an indicator for educational motivation than
educational expectations. However, the correlation between the two is .85, which
suggests that essentially they measure the same construct. Indéed, when models 6 and 7
are estimated using educational aspiration rather than educational expectations the
results are rather similar. In fact, the synergistic effect involving educational aspiration
and ability is somewhat weaker than the one involving educational expectations, which
is consistent with Ensminger and Slusarcick’s (1992) results suggesting that educational
aspiration is a more noisy measure than educational expectations.

There are a number of reasons why educational expectations is a better measure of
educational motivation than educational aspiration. First, expectations are a powerful
motivational factor in bringing about achievement, so educational expectations better
capture teenager’s drive in achieving academic success. Second, educational expecta-
tions, more than educational aspirations, is associated with self-efficacy (Bandura,
1977), which in turn is associated with intrinsic motivation (Deci, 1975). Finally,
aspiration reflects ‘what is thought to be socially desirable’ while expectation reflects
‘what the person perceives as reasonable or likely to be a goal’ (Saha, 1995, p. 513).

A replication: Children who did not live with both parents

The analyses above were based on database 1, which contains participants for whom
both the father and the mother were present at the child’s home at age 14. In the current
subsection we attempt to replicate some of the interactive effects discussed in the
previous subsections in a database that includes only the 4116 participants who did not
live with both parents at this age (database 2). Since for many of these participants
father’s education is missing, only mother’s education appears in the models, and
interactive effects which involve father’s education are not examined. Thus, the analysis
in this section is a constructive replication (Lykken, 1968) of the analysis of the previous
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Table 4. Mederating effects involving educational expectations and cognitive ability

Model 6 Model 7
ME 092%%%
(.012)
FE 041%%%
(.009)
CA 821%% 665%*%
(.024) (.029)
EE 51544 482%*
(.011) (.013)
ME? .006*
(.002)
FE? .003
(.002)
CA? —.048 —.007
(.026) (.030)
EE? — 037%*x —.036%*+*
(.004) (.004)
CA*EE 1334+ 114%%%
(.013) (.014)
CA*ME —.019
(.012)
CA*FE 004
(.009)
EE*ME 001
(.005)
EE*FE 000
(.004)
ME*FE 002
(.003)
R 571 577
RZ
Linear .560 563
N 5787 5274

_—_—m
*¥p < 8l ¥ p < 001 ***p < 0001

sectiens, in that it attempts to examine the major results of this latter analysis under
somewhat different conditions.

Tweo models were examined. First, we examined an educational expectations model
which includes mother’s education, cognitive ability and their quadratic and interaction
terms (model 8). This model is the most elaborate model of educational expectations
examined above, and it is derived from model 3 by omitting the terms involving father’s
education. The results of this model are given in the second column of Table 5. They
indicate that the interaction between mother’s education and cognitive ability is
significantly negative (p < .0002). Thus the offsetting relationship between mother’s
education and cognitive ability is found in database 2, as well as in database 1.

Second, we examined an educational attainment model which includes mother’s
education, cognitive ability and educational expectations (model 9). This model is the
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Figure 4. Mean educational attainment as a function of educational expectations for
high levels of cognitive ability (above the median) and low levels of cognitive ability
(below the median)
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most elaborate model of educational attainment examined above, and it is derived from
model 10 by omitting the terms involving father’s education. The results of this model
are given in the third column of Table 5. They indicate that the interaction between
cognitive ability and educational expectations is significantly positive (p < .003). Thus,
the synergistic relationship between cognitive ability and educational expectations is
found in database 2, as well as in database 1.

Discussion

Sociological theories of educational attainment rely on the concept of capital,
particularly cultural capital, which is transferred from parents to children. These
theories view cultural capital as an aggregate of various factors which determine
children’s family environment and, in particular, the education of the parents.
However, in order to understand the psychological processes underlying educational





[image: image19.png]Parental education and children’s ability 437

Table 5. Moderating effects in database 2
-_— e

Model 8 Model 9
ME 177 040
(.015) (.018)
CA 92344 601%%*
(.048) (.053)
EE .549%k%
(.026)
ME? 02144 004
(.003) (.003)
CA? —.050 .020
(.036) (.037)
EE? — 035%ax
(.006)
CA*ME — 057+ —.011
(.015) (.014)
CA*EE 055*
(.018)
ME*EE —.001
(.006)
R? 227 496
R’ Linear 215 486
N 3420 2412

*p < .01 *p < 001 ***p < 0001

attainment, it may be necessary to study the interactions between the determinants of
family environment, and the interactions between family environment and children’s
characteristics. In this paper we examine the interactions among the variables which
best capture the relevant family environment — the education of the father and the
education of the mother — and the variables which capture the most relevant
characteristics of the child — her motivation (educational expectations) and ability
(intelligence).

One interactive relationship which emerges in our results is an offsetting relationship
between the education of the father and the education of the mother with regard te the
child’s educational expectations: the more educated parent exerts more influence on the
formation of educational expectations than the less educated parent. Such an offsetting
effect is not found with regard to educational attainment. These results are consistent
with previous findings indicating that people assign excessive weight in their judgment
and predictions to the more optimistic information (Ganzach & Krantz, 1991), and
with findings. indicating substantial configurality in judgments and predictions, but
little configurality in the corresponding actual outcomes (Dawes & Corrigan, 1974;
Ganzach, in press; Goldberg, 1965). Interestingly enough, the same configural bias that
is exhibited by people in forming their educational expectations is exhibited also by
education researchers, who often use the schooling of the morc educated parent as a
predictor of educational attainment, and ignore the schooling of the less educated
parent (e.g., Gamoran, Nystrand, Berends, & LePore, 1995).
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Another interactive relationship is the offsetting relationship between cognitive
ability and mother’s education with regard to educational attainment, which is
consistent with the suggestion that high mother’s education is ‘protective’ for children
with low cognitive ability. This offsetting relationship also occurs with regard to
educational expectations. Furthermore, it appears that the offsetting relationship
associated with educational expectations is the crucial effect: the protective effect of
high mother’s education on educational attainment is mediated by the formation of
relatively high educational expectations by children with low cognitive ability. This
pattern of results shows that the concept of cultural capital is not sufficient to explain
the processes underlying educational attainment. The view that parents’ education
affects educational attainment by increasing cultural capital is too simplistic. A more
accurate description of the process of educational attainment should take into account
the sex of the parent, and the cognitive ability of the child. That is, for the mother — but
not the father — the extent to which the education of the parent increases educational
attainment depends on the cognitive ability of the child,. Furthermore, our results
suggest that the interaction between mother’s education and cognitive ability affects
educational attainment by affecting the motivation of the child to succeed.

A third interaction relationship is the synergistic relationship between educational
expectations and cognitive ability with regard to educational attainment. This
relationship is consistent with the view that achievement is a multiplicative function
of ability and motivation. And it is inconsistent with a simplistic view of cultural capital
as a determinant of educational attainment, since it suggests that cultural capital may
lead to higher educational attainment among children with higher cognitive ability than
among children with lower cognitive ability.

NOTES
I Note also that a number of studies have examined whether parents’ education and cognitive
ability have a different impact on educational attainment across racial groups; that is, whether
these variables interact with race in determining educational attainment. Whereas some studies
reported such interactions (e.g., Portes & Wilson, 1976; Kerckhoff & Campbell, 1977), a more
recent analysis has shown that such interactions do not exist (Welfle, 1985).
21In Table 1, cognitive ability was standardised, and therefore its mean is zero. The actual score
indicated that, because of the sampling procedure, the mean of cognitive ability of our
Em'ﬁcipants was below the population average (about the 40th percentile).

Our data do not indicate that the interaction between cognitive ability and mother’s education
occurs for boys but not for girls. In fact, in contrast to Ensminger and Slusarcick (1992), there is a
tendency for this interaction to be stronger for girls than for boys.
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Appendix 1
Questionnaire used in survey

(1) As things now stand, what is the highest grade or year you think you will actually complete?
(2) What is the highest grade or year of regular school, that is, elementary school, high school,
college, or graduate school, that you would like to complete?

(3) What is the highest grade or year of regular school that your father ever completed?

(4) What is the highest grade or year of regular school that your mother ever completed?

(5) Net total family income in the last 12 months.

(6) What is the highest grade or year of regular school that you completed?




