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Sex differences in academic achievement are modulated by evaluation type
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Studies on sex differences in academic skills have often reported diverging results depending on the type of evaluation used, with girls typically obtaining better school grades and results at national examinations, and boys scoring higher at standardized tests. In this paper, we provide a framework for better understanding and interpreting these differences, integrating previously established factors that affect variations in the gender gap across evaluation types: writing skills, stakes, self-discipline and grading bias. We apply this framework to a dataset containing the results of 23,451 French students in three evaluations characterized by different combinations of these factors: teacher evaluations, national examinations, and standardized tests. We find that, overall, girls show lower performance than boys in mathematics and higher in French. However, this main effect is modulated by evaluation type: relative to boys, girls over-perform in teacher evaluations and under-perform in standardized achievement tests, compared to national examinations. These effects are larger in mathematics than in French. These results offer new insights regarding the extent to which writing skills, stakes, self-discipline and grading bias may influence the observed gap.

Introduction

The question of sex differences in academic skills has garnered much attention and concern from researchers and policy-makers in the last decades. However, studies on the topic often report diverging results depending on how these skills are measured, which muddles interpretation.

On the one hand, several meta-analyses analyzing differences in achievement test scores have shown that girls obtain better results at language tests [START_REF] Hedges | Sex differences in mental test scores, variability, and numbers of high-scoring individuals[END_REF][START_REF] Hyde | Gender differences in verbal ability : A meta-analysis[END_REF], while boys perform better in mathematics [START_REF] Hyde | Cross-national patterns of gender differences in mathematics : A meta-analysis[END_REF][START_REF] Hyde | Gender differences in mathematics performance : A meta-analysis[END_REF][START_REF] Reilly | Sex differences in mathematics and science achievement : A meta-analysis of National Assessment of Educational Progress assessments[END_REF], albeit not consistently [START_REF] Lindberg | New trends in gender and mathematics performance : A meta-analysis[END_REF]. The much publicized PISA (Programme for International Student Assessment) studies have confirmed these findings: at age 15, in most participating countries, girls outperformed boys in reading assessments, while the gap was reversed in mathematics (OECD, 2015). On the other hand, studies focusing on school marks and examinations consistently reported an advantage of girls in all subjects. Thus, the meta-analysis by [START_REF] Voyer | Gender differences in scholastic achievement : A metaanalysis[END_REF] revealed that girls outperformed boys across all course materials, the largest difference being in language and the smallest in mathematics. Similarly, in a large sample of UK students, [START_REF] Deary | Intelligence and educational achievement[END_REF] found that girls performed better than boys in all subjects of the GCSE (with the exception of Physics where there was no difference). Several factors can help explain this apparent contradiction between results stemming from achievement tests and school evaluations.

First, some evaluations are more likely to assess certain aspects of students' personality and behavior, and in particular, self-discipline. In this context, self-discipline is defined as the ability to make a conscious effort to resist impulses in order to reach a higher goal [START_REF] Duckworth | Self-discipline gives girls the edge : Gender in self-discipline, grades, and achievement test scores[END_REF]. As such, it is likely to affect teacher evaluation grades, since they reflect students' behavior in class and homework assignment completion. Previous research has shown that girls tend to display higher levels of self-discipline than boys (e.g., meta-analysis of gratification delay tasks by [START_REF] Silverman | Gender Differences in Delay of Gratification : A Meta-Analysis[END_REF], and this difference partly explains why girls obtain better report card grades than predicted by their achievement test scores [START_REF] Duckworth | Will not want : Self-control rather than motivation explains the female advantage in report card grades[END_REF][START_REF] Duckworth | Self-discipline gives girls the edge : Gender in self-discipline, grades, and achievement test scores[END_REF][START_REF] Kling | Why Do Standardized Tests Underpredict Women's Academic Performance? The Role of Conscientiousness[END_REF]. Similarly, [START_REF] Steinmayr | Sex differences in school achievement : What are the roles of personality and achievement motivation[END_REF] found that girls' lesser tendency to avoid work (as well as greater agreeableness) partly explained girls' advantage in German school marks (but not in mathematics).

Second, some evaluations tend to assess writing skills more than others, depending on the type of response used (typically, open answers versus multiple choice questions). Since girls display higher writing abilities than boys [START_REF] Feingold | Cognitive gender differences are disappearing[END_REF][START_REF] Hedges | Sex differences in mental test scores, variability, and numbers of high-scoring individuals[END_REF][START_REF] Reilly | Gender differences in reading and writing achievement : Evidence from the National Assessment of Educational Progress (NAEP)[END_REF][START_REF] Scheiber | Gender Differences in Achievement in a Large, Nationally Representative Sample of Children and Adolescents : Gender and Achievement[END_REF], this in turn may alter the observed gender gap. Indeed, when presented with open-ended questions, girls perform relatively better than boys, while boys obtain relatively better results when multiple choice questions are used; these results were found both in language and in mathematics [START_REF] Bolger | Method of Measurement and Gender Differences in Scholastic Achievement[END_REF][START_REF] Lafontaine | Les évaluations des performances en mathématiques sont-elles influencées par le sexe de l'élève? Mesure et évaluation en éducation[END_REF][START_REF] Lindberg | New trends in gender and mathematics performance : A meta-analysis[END_REF]Reardon, Kalogrides, Fahle, Podolsky, & Zárate, 2018 -however, it is possible that this may not hold when item difficulty is high: see [START_REF] Beller | Can Item Format (Multiple Choice vs. Open-Ended) Account for Gender Differences in Mathematics Achievement?[END_REF][START_REF] Routitsky | Item format types and their influence on cross-national comparisons of student performance[END_REF][START_REF] Willingham | Gender and fair assessment[END_REF].

Third, some evaluations create more stress in students due to their high-stakes, which may affect boys' and girls' academic performance differently. Exploiting a pure change in stakes in school examinations (high-, medium-and low-stakes), [START_REF] Azmat | Gender Differences in Response to Big Stakes[END_REF] found that girls performed worse in higher-compared to lower-stakes settings (in Catalan, but not in mathematics). Similarly, in settings combining high-stakes and competition, girls obtain lower results than expected across all subjects [START_REF] Cai | Gender Gap under Pressure : Evidence from China's National College Entrance Examination[END_REF][START_REF] Jurajda | Gender Gap in Performance under Competitive Pressure : Admissions to Czech Universities[END_REF][START_REF] Ors | Performance Gender Gap : Does Competition Matter[END_REF]. One should note that the effect of stress may be confounded with the motivation to perform well at low-stakes tests. Indeed, there is some indication that girls are more motivated than boys to do their best at low-stakes tests compared to higher-stakes ones, which may affect the sex differences in performance across tests in the same way as stress [START_REF] Demars | The role of gender in test-taking motivation under low-stakes conditions[END_REF][START_REF] Eklöf | Test-Taking Motivation and Mathematics Performance in TIMSS 2003[END_REF]OECD, 2015;[START_REF] O'neil | Monetary Incentives for Low-Stakes Tests[END_REF] -note however that it is not clear from these papers whether the motivation difference had any effect on performance at the test).

Fourth, some evaluations, due to their non-blind nature, may generate a grading bias based on students' gender. Past studies have shown in a variety of countries that girls obtain higher results in non-anonymous evaluations compared to anonymous ones -thus suggesting that there is a grading bias in favor of girls [START_REF] Breda | Professors in Core Science Fields Are Not Always Biased against Women : Evidence from France[END_REF][START_REF] Falch | Educational evaluation schemes and gender gaps in student achievement[END_REF][START_REF] Lavy | Do gender stereotypes reduce girls' or boys' human capital outcomes? Evidence from a natural experiment[END_REF][START_REF] Protivínský | Gender Bias in teachers' grading : What is in the grade[END_REF][START_REF] Terrier | Giving a Little Help to Girls ? Evidence on Grade Discrimination and its Effect on Students' Achievement[END_REF]; but see Lafontaine & Monseur, 2009a). It may be that this effect is moderated by ability level, as Lafontaine & Monseur (2009a) found that teachers tend to underestimate the performance of high-achieving girls' in mathematics, and over-estimate the performance of low-achieving girls'.

Goals of the study

To what extent do each of these evaluation characteristics affect differences between boys and girls in academic performance? How much do sex differences in performance depend on these differences in evaluation characteristics? In the present paper, we aimed to explore these questions by studying differences between boys and girls in measured academic performance. We compared boys' and girls' results in two subjects (French and mathematics) at three different types of evaluations for the same set of students (teacher evaluations, national examinations, and standardized achievement tests) from a large, representative sample of middle school students in France.

Method

Sample

We used data from the DEPP Panel 2007, a large cohort study led by the Direction de l'Evaluation, de la Prospective et de la Performance (DEPP; French Ministry of Education) containing rich data on 34,986 French students from their first year of middle school in 2007 (grade 6, 11 years old) to their last year of middle school (grade 9, 14 years old) [START_REF] Trosseille | Évaluation de 30 000 élèves de 6 e du collège français. Présentation et introduction[END_REF]. The study was compulsory and approved by the National Council for Statistical Information (CNIS) (visa n°2008A061ED and 2011A082ED), ensuring public interest and conformity with ethical, statistical and confidentiality standards. The sample was randomly selected from an exhaustive sampling frame, ensuring representativeness by balancing available characteristics (region, public/private status of the school, urban unit, school establishment, age of entry in grade 6). The sample was constituted in such a way as to be representative of the population of French middle school students, with a slight overrepresentation of students in schools belonging to the Réseau Ambition Réussite (Success Ambition Network -schools in disadvantaged areas). The present study focusses on the grade 9 wave, when three different measures of achievement were reported: National examination grades, teacher grades, and standardized test scores. Our working sample includes students for whom results at the three tests in French and mathematics were available (N = 23,451). Thus, sample size was not determined based on expected effect sizes but on available data. With this sample size, we are able to detect a sex difference of size d = 0.037 with 80% power. 52% of the participants in our working sample were girls. Students' average age in grade 9 was equal to 14.09 years (SD = 0.42). problem solving (open-ended questions on a real-world problem). The DNB written examinations are the first official, nationwide examination that students take, and the grade they obtain constitutes about 40% of their final grade at the DNB (the remaining 60% coming from teacher grades in grade 9 in all subjects). Therefore, they are relatively high stakes for students.1 

Measures

Teacher grades: Teacher average grades include grades at in-class tests as well as homework grades throughout the year -thereby influenced by students' self-discipline (both in terms of diligence with respect to school work and behavior in class). The grades count in the final DNB grade and are of great importance for selection into high school. Therefore, they also are relatively high stakes for students.

Standardized tests:

For the purpose of the Panel 2007 cohort study, the DEPP administered standardized tests to students. These tests were carried out solely for national statistics and research, and had no impact on students', teacher's and schools' prospects, and were not even sent back to teachers. They are therefore low stakes for students. The mathematics test included short open-ended and multiple choice questions testing students in logic, mental arithmetic, problem solving, units and time calculations, and geometry (45 items) (F. [START_REF] Aubret | Valeur prédictive du test analytique de mathématique[END_REF][START_REF] Blanchard | Valeurs prédictives d'épreuves psychopédagogiques en français et en mathématiques utilisées en classe de 6e. In M. Huteau[END_REF]OECD, 2011). In French, two tests were administered: a cloze test (blank-filling task) composed of three short texts with missing logical connectors, determiners or pronouns (20 items) (J. [START_REF] Aubret | Évaluer les compétences des collégiens en 6e/5e[END_REF]; and a reading comprehension test in limited time (12 min) composed of three short texts, each followed by five short open-ended questions (J. [START_REF] Aubret | Évaluer les compétences des collégiens en 6e/5e[END_REF]. The tests were administered in April to May. Internal consistency was good (see Table A1). The same tests were administered in grade 6 (except for some items that changed to match students' level), with high correlations between both mathematics and cloze tests in grade 6 and grade 9, and a moderate correlation for the reading comprehension test, suggesting an acceptable test-retest reliability (see Table A1).

Note that in the standardized tests, both in mathematics and French, open-ended questions did not require students to write full sentences, but merely to write down a short answer. In contrast, both teacher evaluations and national examinations expected student to write full sentences as answers. Table A2 shows correlation between the three types of evaluation, in Mathematics and in French. Table 1 summarizes the main characteristics of the three types of evaluation available. All scores were standardized with a mean 0 and a standard deviation of 1. 

Covariates.

We used the following variables in our analysis in order to control for students' differences in socio-demographic and cognitive characteristics:

Socio-demographic variables:

As part of the cohort study, parents had to fill in questionnaires in grade 9. We used information extracted from this questionnaire in our analysis in order to control for socio-demographic factors: parental education (average of the years of education of the mother and the father), household monthly income (in logarithmic scale), number of books and CDs at home, age of entry in grade 6, extracurricular activities, and being schooled in a priority school.

Cognitive variables: Along with standardized tests assessing academic performance, students completed a nonverbal intelligence test in grade 9, Chartier's Reasoning Test on Playing Cards (Raisonnement sur Cartes de Chartier, RCC) (Cronbach's α=0.87) [START_REF] Terriot | Testons les tests : Le RCC (Raisonnement sur Cartes de Chartier)[END_REF]. They also filled in a questionnaire measuring their perceived self-efficacy in three different aspects (autoregulation, social, and academic), the Children's Perceived Self-Efficacy scales [START_REF] Bandura | Multidimensional Scales of Perceived Self-Efficacy[END_REF], from which three factor scores were constructed using confirmatory factor analysis (Cronbach's α above 0.80 for each of the three scores). Lastly, they answered a questionnaire measuring school related motivation (intrinsic motivation, extrinsic motivation, and amotivation) derived from the Academic Self-Regulation

Questionnaire [START_REF] Ryan | Perceived locus of causality and internalization : Examining reasons for acting in two domains[END_REF], from which three factor scores were constructed using confirmatory factor analysis (Cronbach's α=0.85 for intrinsic motivation and 0.68 for extrinsic motivation and amotivation).

Analyses

Statistical analyses were carried out with the software SAS2 .

Descriptive statistics.

We first used descriptive statistics to understand how the gender gap in performance varies with the subject and evaluation type. We assessed the effect size of the difference for each evaluation score by computing Cohen's d, i.e. the standardized difference between the male and female students' means.

Omnibus tests.

In a second step, we performed omnibus tests with a repeated measured ANOVA in order to test whether the main effects of sex, subject and evaluation type, as well as their interactions with sex, are statistically significant. Note that, since scores were standardized for each test, there should be no main effect of subject and evaluation type.

Difference-in-differences.

In a third step, we used difference-in-differences regressions to estimate the sign and significance of the effects of evaluation type on the gender gap in achievement in French and mathematics. This method has already been used in sex differences studies, in particular to assess the existence of a grading bias [START_REF] Breda | Professors in Core Science Fields Are Not Always Biased against Women : Evidence from France[END_REF][START_REF] Lavy | Do gender stereotypes reduce girls' or boys' human capital outcomes? Evidence from a natural experiment[END_REF][START_REF] Terrier | Giving a Little Help to Girls ? Evidence on Grade Discrimination and its Effect on Students' Achievement[END_REF]. As is summarized in Table 1, we assume that the three evaluation types (national examinations, teacher evaluations, and standardized tests) have different characteristics. Independently from socio-demographic and individual factors which affect performance similarly across evaluations, results at standardized tests are supposed to reflect solely students' ability in the subject; results at the national examinations are, in addition, dependent on students' writing skills and their ability to cope with stress (induced by the high stakes involved)3 ; and results at teacher evaluations are, in addition to all of the above, influenced by students' self-discipline and teachers' biases (since they are not anonymous). It is likely that these characteristics affect male and female students differently. Based on the literature, we hypothesize for example that female students would have an advantage when the evaluation relies more heavily on writing skills, when it is influenced by self-discipline, and when it is not anonymous. Similarly, we hypothesize that they would be at a disadvantage when the stakes are higher [START_REF] Azmat | Gender Differences in Response to Big Stakes[END_REF]. In order to assess the relative influence of these different factors on the achievement gap between male and female students, we analyzed how the gender gap changes depending on the evaluation used. The presence of the three scores (standardized score, teacher grade, and national examinations grade) in each subject (French and mathematics) allowed us to use a difference-in differences estimation strategy with three different conditions. The score obtained by a student i on evaluation j (Score -standardized with a mean 0 and a standard deviation of 1) depends on her sex (dummy variable Fem equal to 1 if the student is a female) and on the type of the evaluation (dummy variables Teach and Std equal to 1 for teacher evaluation or standardized test, respectively -the national examinations constitute the reference condition here). We may thus write the equation of the score for student i at evaluation j as follow:

Score = + Fem + Teach + Std + Fem × Teach + Fem × Std + (1)
Our coefficients of interest are those of the interaction terms, and . Estimating and with equation ( 1) is equivalent to estimating them with a difference equation where the difference in scores is the dependent variable [START_REF] Lavy | Do gender stereotypes reduce girls' or boys' human capital outcomes? Evidence from a natural experiment[END_REF]. In order to obtain and , we estimated equation (1) using generalized estimating equations [START_REF] Liang | Longitudinal Data Analysis Using Generalized Linear Models[END_REF] with standard errors clustered at the individual level in order to correct for dependence among our repeated observations (PROC GENMOD) 4 . In addition, we estimated equation (1) controlling for socio-demographic variables. We subsequently included individual cognitive variables as covariates in order to see whether they would explain the observed differences. Missing data in covariates (see Table 2) were dealt with using multiple imputation [START_REF] Rubin | Multiple imputation for nonresponse in surveys[END_REF] (PROC MI and PROC MIANALYZE with MCMC method and 10 imputed datasets) .

measures to what extent the discrepancy between teacher evaluation scores and national examinations (DNB) scores differs between male and female students. Similarly, reflects to what extent the discrepancy between standardized test scores and national examinations (DNB) scores differs between male and female students. We can indeed derive from the above equation that: 4 We could not cluster at the school or class level because such information was not available.

Teach_Score -DNB_Score" Fem -Teach_Score -DNB_Score" Male = (2a)

Std_Score -DNB_Score" Fem -Std_Score -DNB_Score" Male = (2b)

We can further express the score at each type of evaluation -hence and -in terms of the evaluation's hypothesized characteristics. As stated above, standardized tests should solely measure ability in the subject; while both national examinations and teacher evaluation scores should reflect also their writing skills, and their ability to cope with stress.

In addition, teacher evaluations may reflect potential gender biases in grading, and students' discipline. We can formalize this as follow:

Std_Score = ability + ( (3a) 
DNB_Score = ability + writing + , stress + . (3b) Teach_Score = ability + writing + , stress + / discipline + 1 Fem + 2 (3c)

The variables ability, writing, stress and discipline represent, respectively, a student's general ability in the subject, her writing skills, her ability to cope with stress, and her selfdiscipline -characteristics that we do not measure directly. We assume that each of these unobserved factors affects results at the different evaluations the same way, for males and females (i.e. the coefficients , , , and / are assumed to be the same across evaluations and sexes for a given subject). The last coefficient 1 represents the grading bias (such that if it is positive, there is a bias in favor of girls, and if it is negative, there is a bias in favor of boys). Injecting equations (3a), (3b) and (3c) into equations (2a) and (2b), we obtain:

= / discipline Fem -discipline Male + 1 (4a)
= -writing Fem -writing Male -, stress Fem -stress Male " (4b)

Obviously, it will not be possible to determine the values of all the unknowns, since the observed variables will be fewer. It will nevertheless be possible to make some valuable inferences. Indeed, reflects the difference between male and female students that can be attributed to grading bias and discipline, while reflects the difference between male and female students that can be attributed to writing skills and the ability to cope with stress. The signs of and , estimated with equation ( 1), can thus inform us on the relative effect of the different unobserved evaluation factors on the gender gap in performance. Since higher general ability, writing skills, ability to cope with stress and discipline are associated with higher test scores, , , , and / are assumed to be positive. Based on the extant literature, we expect female students to exhibit on average higher levels of self-discipline than their male counterparts. We also expect the grading bias to be in favor of female students (positive 1 ). Therefore, we expect to find a positive . Besides, we expect female students to have better writing skills, but to cope less well with stress. Thus, the two terms in equation (4b) are expected to be of opposite sign. A positive would thus mean that the ability to cope with stress plays a more important role than writing skills in the gender gap in performance (whether it stems from the respective sizes of the and , coefficients or the magnitude of the gender gaps in writing ability and stress). If is null, then this means that both factors cancel out. Lastly, a negative would suggest that writing skills play a more important role than the ability to cope with stress in the gender gap in performance.

Results

Sex differences between subjects and evaluation types

Table 2 shows descriptive statistics for all academic achievement variables as well as socio-demographic variables and cognitive variables by sex, and the effect size of the difference between male and female students.

Fig. 1 displays the distribution of evaluation scores for male and female students by subject and evaluation type, and Fig. 2 represents the effect sizes of the sex difference in performance across evaluations. Globally, female students performed better than their male peers in French, while the reverse was true in mathematics. However, their respective performance appears to depend on the evaluation used to evaluate them. There is indeed a clear trend as illustrated in Fig. 1, whereby both in French and mathematics female students scored the highest in teacher evaluations, followed by national examinations and lastly by standardized tests. Conversely, male students obtained their highest grades with standardized tests, followed by national examinations and teacher evaluations. Consequently, the gender gap in scores varies considerably across evaluation types, as illustrated in Fig. 2. This is most striking if we look at sex differences in mathematics scores across evaluation types: while the gap is clearly in favor of male students in the standardized test (d = -0.41, p<0.001), it shrinks but is still in favor of male students in the national examination (d = -0.11, p<0.001), and is almost null and reversed in the teacher examination (d = 0.05, p<0.001). In French as well, the gap appears to vary across evaluation types, although it is in favor of female students in all three evaluations: the effect size is medium in the teacher evaluation (d = 0.43, p<0.001) as well as in the national examination (d = 0.40, p<0.001), but is small in the standardized test (d = 0.18, p<0.001). 

Omnibus interaction effects between subject, evaluation type, and sex

In order to assess the significance of these overall moderating effects of subject and evaluation type on the gender gap, we turn to results from the repeated measured ANOVA.

Results are reported in Table 3. First, we observe a main effect of sex (p<0.0001), reflecting the overall higher mean performance of girls over boys. Second, the main effects of evaluation type and subject are, as expected, non-significant (given that the scores were standardized). Third, the interaction between sex and evaluation type is significant (p<0.0001), reflecting that teacher evaluations and the national exam yield a mean advantage for girls, while standardized tests yield a mean advantage for boys. Fourth, the interaction between sex and subject is significant (p<0.0001), reflecting that girls perform better than boys in French, and less well in Mathematics. Finally, the three-way interaction between sex, evaluation type, and subject was also significant (p<0.0001), reflecting that the magnitude of the sex x evaluation type interaction is larger in Mathematics than in French (all interactions are clearly visible in Figure 2). 

Relative effects of evaluation characteristics on sex differences

In order to properly measure this apparent effect of evaluation type on the gender gap in achievement across subjects, we turn to the difference-in-differences estimation.

Table 4 displays results from the difference-in-differences regression without covariates. The coefficients of interest are the two interaction terms. The coefficient of the interaction term between Female and Teacher evaluation is significantly different from zero and positive, both in French and mathematics. Thus, female students increased their performance in teacher evaluations relative to the national examinations more than their male counterparts. According to our analysis of equation ( 4a), this may be due to greater self-discipline for homework and regular study in females, or teacher bias in favor of females, both factors likely to increase scores in teacher evaluations relative to national examinations. The effect is very small in French ( = 0.03, p = 0.0056), but larger in mathematics ( = 0.16, p<0.001).

The second coefficient of interest, , is that of the interaction term between Female and Standardized test. It is significantly different from zero, negative and of moderate size both in mathematics ( = -0.30, p<0.001) and in French ( = -0.22, p<0.001). Indeed, female students' performance was lower in standardized tests than at the national examinations, whereas that of their male peers was higher in standardized tests than at the national examinations. As indicated in equation (4b), the negative sign of suggests that writing skills play a more important role in the observed gender gap in performance than the ability to cope with stress. Indeed, female students scored lower in the standardized tests despite the fact that these tests were lower stakes and therefore less stressful than the national examinations.

As can be seen from Table A3 and Table A4, additional adjustment on students' socio-demographic and cognitive factors had little effect on the estimates of and . Thus these characteristics do not explain the gender gap in performance across evaluation types. As a last step, in order to ensure that the estimated effects do not reflect the effects of interactions between test type and other variables that would correlate with sex, we added interaction terms between our evaluation type dummies and other covariates. The results are reported in Table A5. We can see that our coefficients of interest (the interactions between sex and evaluation type) are slightly reduced. In French, is still non-significant and reduces from 0.03 in the regression without interactions, to -0.02 when adding in the interaction terms; while reduces from -0.22 to -0.18 (p<0.001). In mathematics, reduces from 0.16 to 0.12 (p<0.001) and from -0.30 to -0.25 (p<0.001). This decrease is due to the fact that there were significant interaction effects between evaluation type and other covariates, most notably being schooled in a disadvantaged area, and academic self-efficacy. However, these other interactions did not reduce by much the sex by evaluation type interaction terms, which thus strengthens our results.

Discussion

This paper aimed at better understanding the relative influences of evaluation characteristics on sex differences in academic achievement. We compared boys' and girls' results at three different types of evaluations (teacher evaluations, national examinations, and standardized achievement tests) both in French and mathematics, from the same set of 23,451 middle school French students. We found that, across subjects and evaluation types, girls performed better than boys. However, this main effect was modulated by subject: relative to boys, girls obtained better results in French, and worse in mathematics. Crucially, the effect of sex was also modulated by the evaluation type, although this moderation was smaller than the sex difference across subjects. This effect was the focus of our paper, which we discuss more thoroughly now.

Evaluation conditions affect sex differences in achievement

In line with previous findings, we found that girls performed better than boys in French, and worse in mathematics, when assessed with standardized achievement tests [START_REF] Hyde | Cross-national patterns of gender differences in mathematics : A meta-analysis[END_REF][START_REF] Hedges | Sex differences in mental test scores, variability, and numbers of high-scoring individuals[END_REF][START_REF] Hyde | Gender differences in mathematics performance : A meta-analysis[END_REF][START_REF] Hyde | Gender differences in verbal ability : A meta-analysis[END_REF]OECD, 2015; but see [START_REF] Lindberg | New trends in gender and mathematics performance : A meta-analysis[END_REF], and that they performed better in both when assessed with teacher evaluations [START_REF] Voyer | Gender differences in scholastic achievement : A metaanalysis[END_REF]. Contrary to previous findings on national examinations by [START_REF] Deary | Intelligence and educational achievement[END_REF], showing that British female students scored significantly higher than males in both English (d = 0.41) and mathematics (d = 0.03), we found that French female students performed higher in French (d = 0.40), but lower in mathematics (d = -0.11). This result may be due to socio-economic and cultural differences. For instance, the UK's Global Gender Gap Index (GGI), which measures gender parity in the areas of health, education, economy and politics, was higher than France's in the 2000s [START_REF] Hausmann | The global gender gap report 2010[END_REF]. Moreover, boys reported that their parents find mathematics more important to study and for their future career than girls do, and this difference is lower in the UK [START_REF] Stoet | Countries with Higher Levels of Gender Equality Show Larger National Sex Differences in Mathematics Anxiety and Relatively Lower Parental Mathematics Valuation for Girls[END_REF]. Both the GGI and the gender gap in parental mathematics valuation are correlated with the gender gap in mathematics achievement in PISA [START_REF] Stoet | Countries with Higher Levels of Gender Equality Show Larger National Sex Differences in Mathematics Anxiety and Relatively Lower Parental Mathematics Valuation for Girls[END_REF]. Although these results contrast with the larger advantage of boys over girls in PISA mathematics test in the UK compared to France, it is possible that such socio-economic and cultural variations are more strongly associated with results at national examinations than at lower-stakes standardized achievement tests such as PISA.

Interpretations of the effect of evaluation conditions

In both French and mathematics, girls over-performed in teacher evaluations, and under-performed in standardized achievement tests, compared to national examinations. The former effect was expected, given that higher stakes and grading bias are supposed to be detrimental to girls' performance in national evaluations compared to teacher evaluations. The latter is more interesting. Indeed, female students should have an advantage in national examinations compared to standardized tests due to the higher requirements on writing skills in the first; however, the higher stakes in national examinations should play in favor of boys compared to standardized tests. Therefore, the finding that girls under-performed in standardized achievement tests compared to national examinations indicates that writing skills play a more important role than stakes in the gender gap in performance. The fact that these effects were in the same direction in French and mathematics suggests that the mechanisms at play are the same in both subjects.

Interestingly, both girls' over-performance in teacher evaluations and underperformance in standardized tests were larger in mathematics than in French. Females' greater relative performance in mathematics during teacher evaluations (compared to national examinations) may result from superior self-discipline in mathematics, a greater effect of selfdiscipline on mathematics, or from teachers having a greater grading bias in favor of females in mathematics. While our data does not allow us to distinguish these possibilities, the third option seems likely, as evidence for a grading bias in favor of girls has previously been reported in France in mathematics but not in French [START_REF] Breda | Professors in Core Science Fields Are Not Always Biased against Women : Evidence from France[END_REF][START_REF] Terrier | Giving a Little Help to Girls ? Evidence on Grade Discrimination and its Effect on Students' Achievement[END_REF].

Females' lower relative performance in mathematics on standardized tests (compared to national evaluations) might be due to several factors: a larger sex difference in writing skills in mathematics; a larger effect of writing skills on performance in mathematics; a smaller sex difference in stress in mathematics; or a lower effect of stress on performance in mathematics (or, undistinguishably, a lower motivation to perform well at low-stakes standardized tests in mathematics). None of these hypotheses appear very intuitive or plausible, and we know of little data that might adjudicate between them. However, [START_REF] Azmat | Gender Differences in Response to Big Stakes[END_REF] findings that girls performed worse in higher-stakes settings in Catalan but not in mathematics are in line with the hypothesis that there may be a smaller sex difference in stress in mathematics compared to French.

Limitations

In light of the following limitations, conclusions must be interpreted with caution.

First, our inferences regarding the extent to which each characteristic affects sex differences are purely based on assumptions from the literature, since we did not have the data to measure these characteristics. Further research with more comprehensive datasets are needed to address this issue, as it is also possible that we omitted other evaluation characteristics that may affect the gap across evaluations. For example, in mathematics, the presence of problems with spatially based solution strategies and multiple solution paths may influence the sex difference in favor of boys [START_REF] Gallagher | Cognitive patterns of gender differences on mathematics admissions tests[END_REF].

Second, our model is somewhat simplistic: it assumes that there are no interactions between the different evaluation characteristics, and that students' ability and evaluation characteristics affect results in the different evaluations in the same way across sexes.

Although these assumptions were necessary in our model to draw simple interpretations regarding the effects of these factors on the gender gap, it is possible that they might not hold.

Another potential limitation is our assumption that male and female students' handwriting are indistinguishable in anonymous evaluations, which is why we only included a potential grading bias in teacher evaluations. However, [START_REF] Baird | What's in a name? Experiments with blind marking in A-level examinations[END_REF] showed that grades are not affected by the gender style of handwriting and [START_REF] Breda | Professors in Core Science Fields Are Not Always Biased against Women : Evidence from France[END_REF] found that the percentage of correct guesses of students' gender based on handwritten anonymous exam is only 68.6%. Furthermore, even if gender could be partly detected and induced a grading bias in anonymous examinations, this would only underestimate the grading bias in our study (and in previous studies on the subject).

Despite these limitations, our data clearly showed that there are differences in the gender gap in achievement across evaluations, which must depend on differences in evaluation characteristics.

Conclusions and practical implications

Sex differences in academic achievement is a hot topic for which multiple interpretations have been proposed. One possible interpretation is that such differences do not really exist in terms of sheer academic competence, but that they emerge only as a result of unfair evaluation conditions. Our results confirm that sex differences are modulated by multiple evaluation conditions. This multiplicity makes it difficult to attribute sex differences in a given evaluation or a given subject to a specific factor. For instance, in our study, it seems that stress due to perceived high-stakes only played a limited role in explaining the female disadvantage in mathematics, since girls actually succeeded better in mathematics at the high stakes national examination than at the low stakes standardized tests -and this difference was smaller in French. Modifying these factors can alter sex differences substantially, sometimes even reversing them. However, this does not mean that sex differences are solely the product of evaluation conditions, and that they might entirely disappear under "ideal" testing conditions. In this regard, it is noteworthy that changing some factors may reduce the gap in one subject, while it may increase it in another subject. For example, we observed that using teacher evaluations reduced the gap in mathematics, but increased it in French. Therefore, finding testing conditions that globally reduce sex differences is complex. One may also question whether this is a worthy goal. Indeed, it is important to distinguish adverse impact from fairness [START_REF] Halpern | Sex Differences in Achievement Scores : Can We Design Assessments that are Fair, Meaningful, and Valid for Girls and Boys?[END_REF]: finding significant sex differences in a given evaluation does not imply that the evaluation is unfair. A fair evaluation is one which is comparably valid for both sexes, meaning that it evaluates accurately the skills targeted for each group. To have a correct picture of students' skills and progress, we should thus strive to eliminate factors that are not intended to be measured and that differentially affect female and male students.

Hence, fair evaluations would in theory be low-stakes and corrected anonymously. In the context of our study, the evaluation that filled both of these conditions (the standardized test)

was the one which reduced the gap the most in French, but increased it the most in mathematics. However, this test was based on multiple choice questions and short answers, in which boys tend to perform better. Ultimately, the response format does not affect fairness per se: the choice should depend on which response mode most accurately taps the target abilities. 

  2.2.1 Academic achievement.Three different measures of academic achievement, in French and mathematics, were collected in grade 9:National examination grades: At the end of grade 9 (in June), all French students have to take the written tests of a national examination, the Diplôme national du Brevet (DNB). The tests, lasting 2 hours each, are graded anonymously by teachers, and assess school knowledge acquired throughout the school year. They are composed of open-ended questions. In French, the exam is divided in three parts: open-ended questions on reading comprehension and grammar; text dictation; and essay. In mathematics, the exam is divided in three parts as well, including: numerical activities (open-ended questions in arithmetic, algebra and statistics); geometrical activities (open-ended questions in geometry); and

Figure 1 .

 1 Figure 1. Distribution of test scores, by subject, sex and test type. The solid black lines represent group means and the beans the smoothed density curves. Source: MENESR DEPP.

Figure 2 .

 2 Figure 2. Difference in test scores between male and female students, by subject and test type. Error bars indicate 95% confidence intervals; and stars (*) indicate p<0.001. "Standard. test" stands for standardized tests; "Nat. exam." stands for national examinations; and "Teach. eval." stands for teacher evaluations. Source: MENESR DEPP.

Table 1

 1 Characteristics of the three types of tests available in grade 9

			National	Standardized
	Characteristics	Teacher grades		
			examinations	tests
	Anonymous scoring	No	Yes	Yes
	Stakes	High	High	Low
	Assessing writing skills	Yes	Yes	No
	Role of self-discipline	Yes	No	No

Table 2

 2 Descriptive statistics for achievement, socio-demographic, and cognitive variables, by sex

	Girls	Boys
		Difference
	(N=12,180)	(N=11,271)

Table 3

 3 Results from a repeated measures ANOVA with evaluation type and subject as within-subject variables

	Variables	Df	F value	p-value
	Sex	1	295.60	<0.0001
	Evaluation type	2	0.38	0.685
	Subject	1	0.33	0.564
	Sex*Evaluation type	2	397.15	<0.0001
	Sex*Subject	1	2111.46	<0.0001
	Evaluation type*Subject	2	0.13	0.876
	Sex*Evaluation type*Subject	2	35.43	<0.0001

Table 4

 4 Difference-in-differences regression estimates

	French	Mathematics

Table A3

 A3 Difference-in-differences regression estimates, controlling for students' socio-demographic characteristics

		French		Mathematics	
	Parameters	β [C.I.]	p	β [C.I.]	p
	Female	0.42 [0.40; 0.45]	<.0001	-0.08 [-0.10; -0.05] <.0001
	Teacher evaluation	-0.01 [-0.04; 0.01] 0.2328	-0.08 [-0.11; -0.06] <.0001
	Standardized test	0.11 [0.09; 0.14]	<.0001	0.16 [0.13; 0.18]	<.0001
	Female x Teacher evaluation (δ1)	0.03 [0.00; 0.06]	0.0942	0.16 [0.13; 0.19]	<.0001
	Female x Standardized test (δ2)	-0.22 [-0.25; -0.18] <.0001	-0.30 [-0.33; -0.27] <.0001
	Parental education	0.07 [0.07; 0.08]	<.0001	0.07 [0.07; 0.07]	<.0001
	Household income	0.11 [0.09; 0.12]	<.0001	0.15 [0.13; 0.16]	<.0001
	Books and CDs in the household	0.16 [0.15; 0.17]	<.0001	0.13 [0.12; 0.14]	<.0001
	Extracurricular activities	0.22 [0.19; 0.25]	<.0001	0.16 [0.14; 0.19]	<.0001
	Schooled in a disadvantaged area	-0.15 [-0.17; -0.13] <.0001	-0.20 [-0.22; -0.18] <.0001

Table A4

 A4 Difference-in-differences regression estimates, controlling for students' socio-demographic and cognitive factors

		French		Mathematics	
	Parameters	β [C.I.]	p	β [C.I.]	p
	Female	0.31 [0.28; 0.33]	<.001	-0.19 [-0.21; -0.17] <.001
	Teacher evaluation	-0.01 [-0.03; 0.01]	0.1868	-0.08 [-0.10; -0.06] <.001
	Standardized test	0.11 [0.09; 0.13]	<.001	0.16 [0.14; 0.17]	<.001
	Female x Teacher evaluation (δ1)	0.03 [0.00; 0.06]	0.0586	0.16 [0.13; 0.19]	<.001
	Female x Standardized test (δ2)	-0.22 [-0.24; -0.19]	<.001	-0.30 [-0.33; -0.27] <.001
	Non-verbal intelligence	0.05 [0.05; 0.05]	<.001	0.07 [0.07; 0.07]	<.001
	Parental education	0.05 [0.05; 0.05]	<.001	0.05 [0.05; 0.05]	<.001
	Household income	0.06 [0.04; 0.07]	<.001	0.09 [0.07; 0.1]	<.001
	Books and CDs in the household	0.10 [0.09; 0.11]	<.001	0.06 [0.05; 0.06]	<.001
	Extracurricular activities	0.16 [0.14; 0.19]	<.001	0.11 [0.09; 0.13]	<.001
	Schooled in a disadvantaged area	-0.12 [-0.14; -0.1]	<.001	-0.14 [-0.16; -0.13] <.001
	Self-efficacy in autoregulation	0.09 [0.08; 0.10]	<.001	0.03 [0.02; 0.04]	<.001
	Social self-efficacy	-0.13 [-0.14; -0.13]	<.001	-0.14 [-0.15; -0.14] <.001
	Academic self-efficacy	0.29 [0.28; 0.30]	<.001	0.27 [0.26; 0.28]	<.001
	Intrinsic motivation	-0.05 [-0.06; -0.03]	<.001	0.02 [0.01; 0.03]	<.001
	Extrinsic motivation	0.01 [0.00; 0.02]	0.0381	0.00 [-0.01; 0.01]	0.5113
	Amotivation	0.00 [-0.01; 0.01]	0.5010	0.02 [0.01; 0.02]	<.001

Table A5

 A5 Difference-in-differences regression estimates, controlling for interactions between students' characteristics and evaluation type

		French		Mathematics	
	Parameters	β [C.I.]	p	β [C.I.]	p
	Female	0.31 [0.29; 0.33]	<.001	-0.20 [-0.22; -0.18]	<.001
	Teacher evaluation	0.31 [0.06; 0.55]	0.0145	0.21 [-0.03; 0.45]	0.0876
	Standardized test	-0.17 [-0.42; 0.07]	0.1553	-0.17 [-0.39; 0.04]	0.1165
	Female x Teacher evaluation	-0.02 [-0.05; 0.01]	0.2378	0.12 [0.09; 0.15]	<.001
	(δ1)				
	Female x Standardized test (δ2) -0.18 [-0.21; -0.15]	<.001	-0.25 [-0.28; -0.22]	<.001
	Parental education x Teacher	-0.01 [-0.01; 0.00]	0.0012	-0.01 [-0.02; -0.01]	<.001
	evaluation				
	Parental education x	0.00 [-0.01; 0]	0.2016	-0.01 [-0.02; -0.01]	<.001
	Standardized test				
	Household income x Teacher	-0.02 [-0.05; 0.02]	0.3085	-0.01 [-0.04; 0.02]	0.5715
	evaluation				
	Household income x	-0.02 [-0.05; 0.02]	0.3232	-0.01 [-0.04; 0.02]	0.3979
	Standardized test				
	Books and CDs x Teacher	-0.02 [-0.04; 0]	0.0516	-0.03 [-0.05; -0.01]	0.0013
	evaluation				
	Books and CDs x Standardized	0.04 [0.02; 0.06]	<.001	0.02 [0; 0.04]	0.0242
	test				
	Extracurricular activities x	-0.01 [-0.06; 0.05]	0.8535	0.01 [-0.05; 0.06]	0.8210
	Teacher evaluation				
	Extracurricular activities x	-0.01 [-0.06; 0.05]	0.7723	-0.02 [-0.07; 0.04]	0.5127
	Standardized test				
	Schooled in a disadvantaged	0.19 [0.15; 0.23]	<.001	0.28 [0.24; 0.32]	<.001
	area x Teacher evaluation				
	Schooled in a disadvantaged	-0.08 [-0.12; -0.04]	<.001	0.01 [-0.02; 0.05]	0.4849
	area x Standardized test				
	Non-verbal intelligence x	0.00 [0; 0]	0.8188	0.00 [0; 0]	0.1595
	Teacher evaluation				
	Non-verbal intelligence x	0.02 [0.02; 0.02]	<.001	0.03 [0.02; 0.03]	<.001
	Standardized test				
	Self-efficacy in autoregulation x	-0.03 [-0.06; -0.01]	0.0032	-0.02 [-0.04; 0]	0.0536
	Teacher evaluation				
	Self-efficacy in autoregulation x	0.07 [0.04; 0.09]	<.001	0.03 [0.01; 0.05]	0.0039
	Standardized test				
	Social self-efficacy x Teacher	-0.05 [-0.07; -0.03]	<.001	-0.03 [-0.05; -0.02]	0.0002
	evaluation				
	Social self-efficacy x	0.04 [0.02; 0.06]	<.001	0.07 [0.06; 0.09]	<.001
	Standardized test				
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We only had access to the final grade of the national examination, not to the different items composing the exam. Therefore, we could not compute reliability and consistency indices. We nevertheless provided the correlations between grades at the national examination, teacher grades and standardized examination as a proxy for reliability and validity (in TableA2).

The script is available on the Open Science Framework with the link: https://osf.io/c37hb/?view_only=d227c87f5ffd439fbb5d8cc0ec84c5a7 . Data are available on request on the Quételet PROGEDO French data archives for human and social sciences: http://www.progedoadisp.fr/enquetes/XML/lil-0955.xml.

As noted in the introduction, the effect of stress on high-stakes tests versus low-stakes tests may be confounded with motivation to perform at low-stakes tests, but it is not possible to disentangle them.
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