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Abstract

Extensive evidence suggests that parental separation during childhood correlates with negative outcomes in offspring. However, the importance of parental 
separation relative to the presence of a stepparent remains poorly documented. Involving a sample of 639 French university students, we investigated the link 
between parental separation and academic performance, as measured by the level of success demonstrated at high school final exam (Baccalauréat). We 
showed that students who experienced parental separation scored significantly lower at this exam. More precisely, absence of the father during the year of 
preparation for the Baccalauréat was negatively associated with exam score, particularly when the students lived with their single mother. The presence of a 
stepfather could compensate partly for the absence of the biological father and lead to an intermediate score. The effects were independent of the child’s 
sex. These results are discussed in the context of evolutionary theories of parental investment.
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INTRODUCTION

Ongoing research into the short-term and long-term 
consequences of parental separation in childhood [1,2] has 
found that children of separated/divorced parents are at a 
greater risk of a number of adverse outcomes, including reduced 
socioeconomic well-being [3], early first intercourse [4], physical 
health problems [5,6], and behavioral problems [7,8,9]. These 
studies should be considered in the context of the recent upward 
trend in divorce in Western populations [10]. In France, the rate 
of divorce amongst married couples has risen from 2.9% in 1960 
to 9.3% in 2000 and 10.3% in 2013 ; and because parents are not 
necessarily married, 26% of children aged 0-18 had separated 
parents in 2011 [11,12]. The issue of child outcomes in differing 
household structures is thus of increasing importance in today's 
society, as what was once deemed unconventional family life 
shifts towards convention.

Academic achievement

Researchers have also consistently shown parental conflicts 
and divorce to be negatively related to academic achievement 
[13-19]. Academic achievement can be considered a proximate 
cue for both future socioeconomic status and expected health 
status, because it determines both the quantity and the quality of 
resources that an individual can obtain [20]. These findings are 
relevant to evolutionary questions because socioeconomic status 

is related to reproductive success: men of high status are more 
likely to reproduce [21-23] and to father more offspring [24-26] 
than men of lower status. Meta-analyses consistently found that 
children from divorced families performed lower on measures 
of academic achievement than their peers from non-separated 
families [17,18]. Similarly, a large longitudinal study found that 
divorce had significant negative long-term effects on children's 
academic achievements [27].

Stepfathers

Few studies have investigated the consequences of the 
presence of a stepparent on academic achievement. They tend 
to show that children in households with stepparents have lower 
school grades and are less likely to graduate from high school 
or enter college when compared with children in households 
containing both a biological mother and a biological father 
[28-32]. Some studies suggest that the presence of a stepfather 
results in a diversion of financial resources by the stepfather or 
by stepfamilies [33,34], and/or a diversion of time spend by the 
mother with her child [35]. However, most of these studies did not 
include single parent households. Thus, the relative importance 
of parental separation versus presence of a stepparent remains 
poorly documented.
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Cultural variations

In addition, these studies have generally examined child 
populations within the United States or the United Kingdom. 
Countries differ both in the prevalence of parental separation and 
on a number of other variables that might affect the association 
between growing up with separated parents and children's 
academic outcomes (www.oecd.org/els/family/database.htm). 
It is therefore important to study this problematic in various 
countries [36].

The Baccalauréat in France

In the present study, academic achievement was measured by 
participants’ score on the “Baccalauréat”, which French students 
take at the end of high school. The Baccalauréat diploma, an 
academic qualification created in 1908, is an important social 
landmark in the French culture for a wide range of jobs. Depending 
on regions in France, 11 year-old children have between 50% 
and 80% chances (69% in Montpellier) to pass the Baccalauréat 
in their life [37,38]. Those who do not pass this diploma are 
restricted in terms of social advancement. The Baccalauréat 
score is considered as a good proxy to assess socio-economic 
competencies and later status, which is not independent from life 
expectancy [20] and reproductive success [25,39]. For example, 
in a sample of 18,798 French adults born between 1939 and 
1954 (Gazel cohort, see [40] for details), those who passed the 
diploma (42%) had, on average, 21% higher incomes than those 
who did not pass it. More generally, this diploma plays a symbolic 
role in social prestige and social recognition. In France, in 2010, 
although 85% of candidates have been successful (i.e., obtained a 
score above 10), only 65% of individuals aged 16-20 have passed 
this diploma [37,38].

This study aimed to investigate, in a sample of French 
university students, the association between academic 
achievement and parental/household structure. We thus 
compared outcomes of participants with separated versus non-
separated biological parents. We also performed a more detailed 
analysis by comparing students of three categories, depending on 
who they were living with the year before the Baccalauréat (both 
biological parents, biological mother and stepfather, or biological 
mother alone).

MATERIALS AND METHODS  

Sample

Between 2010 and 2012, an anonymous questionnaire was 
completed by 639 science students from all academic levels at 
the University of Montpellier, who had lived with at least one of 
their biological parents during the year before the Baccalauréat. 
Passing the Baccalauréat is required for admission into any 
French university. The Baccalauréat is scored on a scale of 
0-20, and participants obtain the diploma if they score 10 or 
more. A “catch up” session is organized for students who scored 
between 8 and 10 at the first session: if they score at least 10 
at this second session, they can be admitted into a University. In 
the present study, in the case of participants who completed two 

exam sessions, only the score of the first session was considered. 
Questionnaires were completed in one of two settings: during the 
last 15 minutes of classes (in 2010), or during annual university 
registration (in 2011 and 2012). Participation was on a voluntary 
basis. Participants were given information sheets about the 
confidentiality and general aim of the study, and written consent 
was collected.

Questionnaire

Participants were first asked to display their Baccalauréat 
transcript and their average score at the first session of the 
examination was recorded. Participants were then asked to report 
personal and familial information, including: participant’s age, 
sex and maternal birth order, biological parents’ socioeconomic 
status, educational level (number of years in higher education) 
and first language, separation of the parents, and familial 
category i.e. with whom they resided during the year preceding 
the Baccalauréat (5 answers were possible: with two biological 
parents, with biological mother and stepfather, with biological 
father and stepmother, with biological mother alone, or with 
biological father alone). As specified in the questionnaire, the 
term stepfather, or stepmother refers to a man, or a woman, 
who is present in the household and in a relationship with the 
child’s mother (father), after the separation of the biological 
parents. The data set was cleared of individuals who were in the 
categories with biological father only (N=17) or with biological 
father and stepmother (N=8), due to the low frequencies of these 
categories and lack of representativeness. The resulting sample 
included N=614 participants. 

Statistical analyses

All statistical analyses were conducted on R 3.3.2 software 
(www.r-project.org) using linear regression models. The 
Baccalauréat score was the dependent variable, and two models 
were used depending on the independent variable tested: the 
relationship status of the parents in model A1, with two levels 
(separated / not separated), and the familial category of the 
student during the year preceding the exam in model B1, with 
three levels (with two biological parents, with biological mother 
and stepfather, or with biological mother alone). For both models 
A1 and B1, 5 variables were controlled for: sex (two levels: male/
female), year repetitions (two levels: yes/no), year of the study 
(2010, 2011, or 2012), mother’s first language (two levels: French/
foreign), and father’s first language (two levels: French/foreign). 
Individuals older than 18.5 years at time of the Baccalauréat 
were considered as having repeated at least one year. We did not 
include the variables maternal birth order (three levels: firstborn, 
later-born, and only child) and academic level of each biological 
parent (number of years in higher education), because they were 
missing for almost half of individuals. Nevertheless, in a second 
step, we added these three variables to the previous models A1 
and B1, to build models A2 (relationship status) and B2 (familial 
category). 

The interaction term between participant’s sex and the 
independent variable of interest (parental relationship status 
or familial category) was also considered in all models. The 
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significance of each term was evaluated using F-tests, and the 
normality of the residuals was checked using the Shapiro-Wilk 
normality test. The missing data were not imputed.

RESULTS

Descriptive statistics

Due to missing data, the sample was reduced to 506 
participants (288 women and 218 men). Among them, 22% had 
separated parents. This finding was not significantly different 
from the total sample (N=639, Fisher's exact test P = 0.36) and 
from the national value in France in 2011 (25%, binomial exact 
test: P = 0.22). Separated and non-separated parents did not 
significantly differ for education level (Wilcoxon, mothers P = 
0.23, fathers P = 0.99), or for the probability to have a foreign first 
language (Fisher exact test, mothers P = 0.16, fathers P = 0.41). 
The children of separated parents and non-separated parents did 
not differ in terms of repeating a school year (Fisher exact test, P 
= 0.73).

During the year preceding the Baccalauréat, 393 of these 
participants lived with their two biological parents, whereas 
62 participants lived with their biological mother alone, and 51 
participants lived with their biological mother and a stepfather. 
Baccalauréat scores ranged between 8.0 and 19.9. The median 
score was 12.0. The mean score was 12.1 ± 0.8 (standard error 
of the mean), which was not significantly different from the mean 
score of the total sample of participants (Wilcoxon test, P = 0.89).

Models A1 and B1

The interaction terms between sex and the independent 
variable (parental separation, or familial category) were not 
significant (F1,497 = 1.03, P = 0.31 and F2,495 = 0.80, P = 0.44, 
respectively), and were therefore removed from further analyses.

In model A1, an influence of parental separation on exam 

score was detected (F1,498 = 4.78, P = 0.03): separation was 
associated with a 0.42 point decrease in exam scores (Table 1, 
Fig. 1A). The variables sex and first language of the mother were 
not significant (Table 1). The variables repetition of at least 
one school year and first language of the father had significant 
negative effects on exam scores, with a 1.09 and a 1.12 decrease in 
exam scores, respectively (F1,498 = 38.18, P < 10-5 and F1,498 = 14.70, 
P < 10-3), see Table 1. This model explained 15% of the variance. 
A log transformation of the dependent variable was necessary to 
normalize the residuals [41].

Model B1 revealed a significant effect of the familial category 
(3 categories, see Statistical analyses section above) during the 
year preceding the exam (F2,497 = 3.57, P = 0.03, Table 2, Fig. 1). 
Participants in the category biological mother alone had a 0.6 
point lower exam score on average, which was significantly 
different from the category two biological parents (F1,497 = 7.11, 
P = 0.007), but not from the category biological mother and 
stepfather (F1,497 = 2.34, P = 0.12). In addition, no significant 
difference was detected between the categories two biological 
parents and biological mother and stepfather (F1,497 = 0.21, P 
= 0.64). The category biological mother and stepfather was 
intermediate between the two others (see Fig. 1B). The same 
control variables as in the first model were significant (Table 2). 
This model explained 15% of the variance. A log transformation 
of the scores was necessary to normalize the residuals.

Models A2 and B2

Models A2 and B2, included, in addition to the variables 
present in models A1 and B1, maternal birth order (three levels: 
firstborn, later-born and only child), and educational levels of 
each biological parent (number of years in higher education). 
These variables were missing for almost half of individuals. The 
sample size was therefore reduced to N=368 (219 women and 
149 men). None of these three variables had a significant effect, 
and models A2 and B2 displayed qualitatively identical results as 
models A1 and B1, see Tables 3 and 4.

 

Figure 1. Average Baccalauréat scores of the students depending on (A) the separation of their parents and (B) their family structure during the year preceding the exam 
(both parents, single mother, or mother and stepfather). Bars show standard errors of the mean.
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DISCUSSION

This study has examined for the first time the link between 
family structure and academic achievement, as measured by 
Baccalauréat scores, among French university students. We 
found that parental separation was significantly and negatively 
associated with Baccalauréat scores. Moreover, the absence of the 
father during the year preceding this final exam was negatively 
correlated with students’ academic performances, particularly 
when the students lived with their biological mother alone. The 
presence of a stepfather seemed to partly compensate for the 
absence of the biological father, leading to a score in-between.

Humans are characterized by an extended juvenile period that 
is important for the acquisition of physical, social, and cognitive 
competencies that support survival and reproduction [42,43]. 
This long developmental period is related to a high dependency 
on adult care giving [44,45], namely parental investment and 
alloparenting [46]. In humans, the extended period of childhood 
dependency and the short intervals between births make human 
mothers more dependent on fathers and relatives to share the 
costs of raising the children [47].

Table 1: Score at the Baccalauréat as a function of the marital status of the parents 
and potential confounding variables (Model A1, N = 506, linear regression, 14.7% 
of variance explained). For each variable, the estimate, the standard error of the 
mean (SE), and the P-value of the F-test are given. For categorical variables, the 
estimates are for one category compared to the reference category (underlined 
term). Items in bold showed significant effects (P < 0.05).

Estimate SE P

Intercept 13.43 0.25

Separated parents 0.03

yes/no -0.42 0.19

Sex 0.19

male/female -0.22 0.17

Repetition of a year <10-5

yes/no -1.08 0.18

Maternal language 0.14

Foreign/French 0.44 0.3

Paternal language <10-3

Foreign/French -1.12 0.29

Year of the study <10-3

2011/2010 -0.91 0.27

2012/2010 -0.38 0.29

Table 2: Score at the Baccalauréat as a function of familial structure during the 
year preceding the exam and potential confounding variables (Model B1, N = 506, 
linear regression, 15% of variance explained). For each variable, the estimate, the 
standard error of the mean (SE), and the P-value of the F-test are given. For cat-
egorical variables, the estimates are for one category compared to the reference 
category (underlined term). Items in bold showed significant effects (P < 0.05).

Estimate SE P

Intercept 13.44 0.25

Familial structure 0.03

Mother alone/Both parents -0.66 0.25

Mother and stepfather/Both
parents -0.13 0.27

Sex 0.23

male/female -0.2 0.17

Repetition of year <10-5

yes/no -1.1 0.18

Maternal language 0.14

Foreign/French 0.44 0.3

Paternal language <10-3

Foreign/French -1.1 0.29

Year of the study <10-3

2011/2010 -0.95 0.27

2012/2010 -0.38 0.29

Table 3: Score on the Baccalauréat as a function of marital status of  the biological 
parents and potentially confounding variables (Model A2, N = 368, linear regres-
sion, 16% of variance explained). For each variable, the estimate, the standard 
error of the mean (SE), and the P-value of the F-test are given. For categorical 
variables, the estimates are for one category compared to the reference category 
(underlined term). Items in bold showed significant effects (P < 0.05).

Estimate SE P

Intercept 13.32 0.4

Separated parents 0.02

yes/no -0.54 0.23

Sex 0.13

male/female -0.29 0.19

Repetition of year <10-5

yes/no -0.96 0.2

Mother’s education level 0.02 0.03 0.44

Father’s education level -0.01 0.03 0.79

Maternal language 0.25

Foreign/French 0.41 0.35

Paternal language 0.01

Foreign/French -0.94 0.35

Birth order 0.94

later-born/firstborn 0.03 0.2

only child/firstborn -0.06 0.26

Year of the study <10-3

2011/2010 -1.01 0.3

2012/2010 -0.26 0.33
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Father absence

The absence of the biological father has been the topic of an 
extensive amount of literature in psychological, anthropological, 
and epidemiological studies. This literature generally 
demonstrates that in westernized populations, biological 
father absence, either due to extra-marital birth, paternal 
death, or divorce, is predictive of poorer child wellbeing, in 
areas of educational attainment, academic achievement, and 
mental health [3,14,19,48]. The role of fathers in providing 
both direct child care and financial support, along with the 
economic disadvantages of lone mother households, are typically 
highlighted as key mediators of the negative consequences of 
father absence.

A range of studies highlight diversity in the form and 
consequences of father absence [49,50]. In western populations, 
the absence of the father is associated with various developmental 
changes, such as in girls, early sexual activity, early onset of 
puberty, and teen pregnancy [51-54], and in both sexes, more 
sexual partners, higher risks of divorce in adulthood and effects 

on endocrine patterns [51-57], although these associations might 
be confounded by genetic effects [58]. Nevertheless, no effect of 
parental separation has been detected on the number of children 
or grandchildren [53].

As in the present study, researchers have consistently shown 
that parental divorce is negatively associated to children's 
academic achievements [16,17,27,59-61]. The stress of parental 
relationship disruption and impact of new unrelated father 
figures on the rearing environment of children may be influential 
on their outcomes [35,62].

Stepfather presence

Although remarriage is frequent in many diverse human 
populations [59], most of the studies on academic achievements 
did not control for the presence of a stepfather. The present study 
addresses this important gap in the literature. The differences 
observed between familial categories in the present study may 
be directly due to the change in the child's home environment. 
Investment is notably lower in stepchildren than in biological 
children [31,34,63-68]. Alternatively, there may be indirect 
effects: stepfather presence may induce a change in maternal 
care-giving practices. Some research also suggested that the 
presence of a stepfather is associated with a diversion of maternal 
care [31,32,66,67].

In the present study, however, average Baccalauréat score 
found in the presence of a stepfather was in between the 
average scores of the two other familial categories (see Fig. 1 B). 
Interestingly, in UK children, time investment from both parents 
decreased linearly with increasing child age from 1.5 to 9 years, 
suggesting that maternal time investment is of relatively less 
importance for a teenager than for a younger child [39]. The 
influence of the stepfather is therefore possibly milder for a 
teenager.

Some positive effects of stepfathers have also been 
documented. For example, their education level is positively 
associated with adult intelligence of their stepsons [69]. The 
negative effect of stepfather presence on academic achievement 
may be overcome if stepfathers are encouraged to interact 
more with their stepchildren [70]. In addition, aside from direct 
investment, it could be that stepfather presence is indirectly 
beneficial through support to the mother [71].

Sex differences

We did not find any significant effect of the child’s sex on 
exam score nor any significant interaction with family structure. 
Similarly, a large longitudinal study did not find any interaction 
between parental divorce and child’s sex when predicting 
academic performance [27]. This finding is consistent with several 
other studies [17,72-74]. In contrast, a study concluded that the 
negative effects of parental divorce on academic achievement 
were stronger for girls than boys [75]. In sum, evidence is mixed 
as to whether sex differences modify the impact of parental 
divorce on academic achievements.

Table 4: Score at the Baccalauréat as a function of familial category during the 
year before the exam and potentially confounding variables (Model B2, N = 368, 
linear regression, 16% of variance explained). For each variable, the estimate, the 
standard error of the mean (SE), and the P-value of the F-test are given. For cat-
egorical variables, the estimates are for one category compared to the reference 
category (underlined term). Items in bold showed significant effects (P < 0.05).

Estimate SE P

Intercept 13.33 0.39

Familial structure 0.049

Mother alone/Both parents -0.67 0.3

Mother and stepfather/Both 
parents -0.39 0.31

Sex 0.15

male/female -0.28 0.2

Repetition of year <10-5

yes/no -0.93 0.2

Mother’s education level 0.02 0.03 0.44

Father’s education level -0.01 0.03 0.81

Maternal language 0.25

Foreign/French 0.4 0.35

Paternal language 0.009

Foreign/French -0.92 0.35

Birth order 0.93

later-born/firstborn 0.03 0.21

only child/firstborn -0.06 0.26

Year of the study <10-3

2011/2010 -1.03 0.3

2012/2010 -0.27 0.34
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Limitations

An alternative explanation of our results is that mother-only 
households are households which experienced a more recent 
parental separation than stepfather-present households (and 
so the mother has not had time to repartner). It may indeed be 
the stress of parental separation, rather than the presence or 
absence of a stepfather, which drives our results. As we have 
no information on the time of parental separation and arrival 
of the alternative partner, such longitudinal effects could not be 
evaluated here. However, some studies suggest that the effects 
of divorce are most pronounced when it occurs during or just 
beyond the high school level [32].

It must be noted that a significant problem with examining the 
impact of parental separation on child outcomes is the potential 
for selection effects, i.e. families who experience divorce having 
different characteristics from those who do not experience 
divorce. Nevertheless, after controlling for selection effects, Steele 
et al. [32] found that experience of marital breakdown during 
childhood in a Norwegian population is associated with a lower 
educational level. Moreover, negative relationships between 
father absence and indicators of child wellbeing are remarkably 
consistent, including in studies utilizing longitudinal analysis 
and related methods capable of isolating causality [48]. In our 
sample, we did not find significant differences between separated 
and non-separated parents regarding their education level or 
their first language. This suggests that selection effects were not 
involved. Concerning parents’ income, we had a low response 
rate. In France, such information is more or less confidential and 
rarely communicated to children. However, it is correlated to 
educational level, which is included as an independent variable 
in all our models. 

Our sample is constituted of university students, thus it 
originates from the 65% of individuals aged 16-20 who have 
passed the Baccalauréat. This means that their skills at school are 
above the population mean. Those students for whom separation 
and/or the presence of a stepfather was too detrimental to 
succeed were not sampled. The negative effect of the presence 
of parental separation and/or the presence of a stepfather is 
therefore likely to have been underestimated. 

CONCLUSION

Overall, some effects of family structure on child academic 
achievement are likely to be due to a loss of paternal care. Among 
these losses, some may be either amplified or compensated for 
by the presence of a stepfather. Our study is consistent with 
the impact of family structure on academic achievement and 
highlights the importance of distinguishing, among individuals 
who have experienced parental separation, those who lived with 
a stepfather or not. 

There are several opportunities to build upon this research. 
Firstly, it would be useful to investigate the consequences of the 
temporal dynamics of family structure. Specifically, the impact of 
age at parental separation, at stepfather arrival, and at half-sibling 
birth should be analyzed. Indeed, household structure probably 

does not induce the same effects on children of various ages [35]. 
Secondly, the analysis of larger samples would allow examining 
the case of lone father households and the consequences of 
stepmother presence. These patterns are also likely to be culture-
dependent. Understanding the impact of parental separation on 
child academic outcomes would greatly benefit from longitudinal 
cross-cultural studies.
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