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Abstract
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‘[I was] among the first cohorts of female pupils at Kristiania Cathedral School. We
4–5 little girls were treated with courtesy by the old teachers – a pity that our tender
age and lack of wisdom in the subject meant we could not absorb lasting impressions
from this sympathetic form of pedagogy. New waves of female students filled the
desks, one soon became an ordinary pupil, and the fine scent of the ageing teacher’s
courtesy disappeared. Still, the seven years at Kristiania Cathedral School were, for
the most part, good years, and the sad feeling that filled me when the school gate
slammed shut for the last time still lingers in my memory’ ∗

Martha Christine Glatved-Prahl, writing in the 25th anniversary yearbook for the
class of 1909

1 Introduction

Institutional changes that expand access to education are widely understood to play a critical

role in shaping long-run economic development through their effects on the accumulation and

distribution of human capital. A particularly important instance is the admission of women

into previously all-male educational institutions. Today, boys tend to drop out of high school

(upper secondary)1 more frequently than girls, and on average achieve worse grades.2 While

these patterns are well documented in recent decades, their historical origins remain poorly

understood.

We ask whether the contemporary pattern of female academic outperformance has deeper

historical roots. One might expect strong persistence: if early female students were positively

selected and highly motivated, their advantage could have endured even after access expanded.

We show instead that this is not the case. In Norway, women were first permitted to take

the university entrance examination (examen artium) in 1882, initially as privately tutored

candidates, and were admitted to co-educational high schools in 1896. The earliest female cohorts

∗ ‘. . . blant de første kull kvinnelige elever p̊a Kristiania Katedralskole. Vi 4–5 småpiker blev behandlet med

kurtoisi av de gamle lærere, bare skade at v̊ar ringe alder og manglende visdom i dette fag ikke gjorde oss

mottagelige for varige inntrykk av denne sympatiske form for pedagogikk. Nye skarer kvinnelige elever besatte

pultrekkene, man blev snart en ordinær elev, og den fine duft av den aldrende lærers kurtoisi forsvant. De 7 år

p̊a Kristiania katedralskole var dog stort sett en bra tid, og den triste følelsen som fylte mig da skoleporten

smalt igjen for siste gang, sitter ennu i minnet.’

1 We use the term high school to mean upper secondary education, or the level between completing basic

education and potentially entering tertiary education, such as university. High schools in the period covered

here were known variously as lærde skoler, latinskoler, gymnas[ium], etc.

2 A Danish study from 2022 revealed that women consistently outperform men across a wide range of upper

secondary educational programmes. Between 2005 and 2022, the gap in grades between males and females has

quadrupled in Denmark, according to the Danish Chamber of Commerce (Dansk Erhverv 2022). In Norway,

the 2022 PISA study (Schleicher 2023) revealed that boys and girls exhibit similar levels of performance in

mathematics, while in reading, girls consistently outperform boys. The ‘Stoltenberg Committee’ report from

2019 found that boys consistently underperform in school compared to girls (NOU 2019).
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outperformed their male peers, but the initial advantage had largely vanished within a generation

as participation broadened and co-education became institutionalised.

We document this transition using a newly constructed dataset covering 41,585 Norwegian

high school graduates between 1813 and 1929. These data include individual-level information

on grades, study programme, school, type of education (formal schooling or private tuition),

birthplace, and socioeconomic background, proxied by the father’s occupation. Our empirical

strategy combines descriptive evidence with regression analysis to trace the evolution of gender

differences in academic performance over time. We first characterise the highly selected early

female cohorts following the 1882 reform. We then estimate the pace of convergence after the

introduction of co-education in 1896, using OLS and probit models with controls for cohort,

school, study programme, and household background. Finally, we examine potential mechanisms,

including selection, institutional change, and grading bias, and test whether female inclusion

affected male student performance using variation in the timing of co-education across schools.

Our findings reveal a clear and consistent pattern. Female students initially achieved substantially

better grades than their male counterparts, reflecting strong positive selection into a system that

remained largely closed to women. For example, between 1882 and 1902, 20 per cent of female

students in the Latin programme received the highest possible grade, compared to 5 per cent

of male students. However, this advantage declined steadily over time. Regression estimates

indicate that female students were initially around 22 percentage points more likely to achieve

above-average grades, but this gap narrowed by approximately 0.6 percentage points per year,

disappearing within a generation. The convergence is robust across alternative measures of

performance and persists after controlling for study programme, socioeconomic background, and

type of education.

We find no evidence that the admission of female students adversely affected male academic

performance. Exploiting variation in the timing of co-education across schools, event-study

estimates show no statistically significant changes in male grades following female entry. Nor

do we find evidence that grading bias can account for the observed patterns. Although female

students perform marginally better in oral examinations, where identity is known, the differences

relative to written (anonymous) exams are small and emerge after the period of strongest female

outperformance. Differences across subjects, with women performing relatively better in modern

languages and men in subjects such as Latin and physics, also narrow over time.
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Taken together, these results support an interpretation in which early female outperformance

reflects temporary selection effects rather than persistent differences in ability or effort. As access

expanded and women became a routine presence in classrooms, academic outcomes converged.

Contemporaneous accounts reinforce this interpretation. For example, Martha Christine Glatved-

Prahl, who graduated from Kristiania Cathedral School in 1909, recalled how early female

students were initially treated as a novelty, but quickly became ordinary pupils as their numbers

grew. Such accounts, although limited in number, provide insight into the rapid normalisation of

co-education and the erosion of initial distinctions.

We contribute to the literature on education and inequality by providing a long-run historical

perspective on gender differences in academic performance. While much of the existing literature

focuses on contemporary or developing settings, emphasising the benefits of expanding access for

women (Cantalupo 2012; Khan et al. 2014), we show that in a late nineteenth-century European

context, the effects of such reforms were both rapid and transitory. Co-educational environments

have been associated with changes in gender norms and outcomes (Carpenter and Hayden

1987; Carra 2019; Huang and Lin 2024; Malik and Mirza 2014; Scraton 2017; Yates 2004), and

our results demonstrate how quickly institutional change can reshape measured performance,

even in highly stratified systems. By documenting both the initial female advantage and its

rapid disappearance, we show that the contemporary pattern of female outperformance is not

historically persistent but instead reflects more recent institutional and social developments. Our

findings also complement existing historical work on education in Norway, which has focused

on social background and educational attainment (Aubert 1963; Hansen and Strømme 2021),

religious literacy (Moilanen and Sommerseth 2021), and the construction of historical data sources

(Ford et al. 2022). We add a gender dimension to this literature, showing that the relationship

between gender and academic performance has changed markedly over time.

The results have broader implications for understanding the dynamics of educational inequality.

They suggest that institutional reforms expanding access can rapidly reshape measured outcomes

among those who enter and complete elite education, but that initial advantages may reflect

temporary selection rather than persistent differences. At the same time, our analysis is limited

to those who completed high school and passed the university entrance examination, and cannot

capture broader patterns of access or dropout. Nor can we fully disentangle the role of changing

norms or classroom practices without additional qualitative evidence. The remainder of the
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present work proceeds as follows. Section 2 provides the historical background to high school

education in Norway and the reforms that introduced co-education. Section 3 describes our

sources and empirical approach. Section 4 presents the main results. Section 5 concludes.

2 Historical background

The Norwegian case provides a useful setting for studying how gender differences in academic

performance evolved as access to elite education expanded. Two institutional features are central.

First, examen artium was a national university entrance examination with broadly comparable

assessment procedures over time. Second, women entered this system in stages: first as privately

tutored candidates from 1882, and later through formal access to co-educational high schools

after the 1896 reform. This section describes the institutional background needed to interpret

the patterns in grades that follow.

The establishment of the University of Oslo, initially the Royal Frederik University, in 1813

was a critical milestone in Norwegian education. It led to the introduction of the university

entrance examination, examen artium, which remained the main university entrance examination

in Norway until 1982. At first, the examination was administered by the University itself.

It included both written and oral components, with written answers submitted anonymously.

Professors appointed by the ministry or an examination commission were responsible for grading,

ensuring a degree of uniformity even as student numbers increased (UiO 1879; Jarning 2023;

Paludan 1885). By the 1850s, however, there were debates about whether individual schools

should take over the administration of the examination, as was already the case in Sweden

and Denmark. A reform in 1883 allowed schools to administer examinations while retaining

standardised procedures. Examinations were overseen by an Education Inspectorate and corrected

by external examiners, preserving comparability across institutions (Kristiania Katedralskole

1857; Paludan 1885).

To take examen artium, students could either attend high school or study privately as a privatist

(plural: privatister). High schools initially offered a classical curriculum centred on Latin, Greek,

and religious studies, and served a small male elite (UiO 1876, 1879). Figure 1 shows the locations

of high schools in 1813 and 1929. In 1813, immediately before the break-up of the union between

Denmark and Norway, there were only four high schools: Christiania (Oslo) Cathedral School,

Trondhjem (Trondheim) Cathedral School, Bergen Cathedral School, and Kristiansand Cathedral
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School.3 Their concentration in a few urban centres limited access for students from rural

areas (SNL 2023). The number of high schools then increased gradually. By 1875, there were

seventeen schools. By 1900, seven more had opened, and by 1929 there were 51 high schools, still

predominantly concentrated in southern Norway. Among the new schools in the early twentieth

century were six rural high schools (landsgymnas), established to widen access beyond the cities.

This expansion changed the composition of potential high school cohorts and forms an important

background to the later growth in female participation.

The privatist arrangement allowed individuals who had not attended high school to take examen

artium (Dyvik 2020, pp. 42-44). Distance to a high school was one reason why students might

choose private tuition. Financial constraints could also matter, since attending a school often

required living in a town. Yet private tuition itself was expensive and was therefore mostly used

by richer households (Dyvik 2020, pp. 42-44). Privatister took the same examination under

the same formal conditions as school students: at the University of Oslo until 1883, and at a

high school thereafter. This distinction is important for our analysis because the earliest female

candidates were admitted to the examination before they were admitted to high schools.

Women were first permitted to take examen artium in 1882, giving them formal access to higher

education, although not yet to high schools (Paludan 1885). The earliest female graduates were

therefore exclusively privatister. This was an important first step, but the decisive institutional

change came in 1896, when high schools formally became co-educational. The 1896 reform

introduced common instruction for boys and girls in middle school and gymnasium, replacing the

older model of gender-segregated education. The initiative came from Parliament (Stortinget),

reflecting wider political changes after 1884 and earlier reforms of rural and urban primary

schooling in 1889. It also drew on broader European and Nordic educational debates that had

influenced Norwegian cultural and intellectual life since the 1870s. On 2 May 1889, Parliament

passed a resolution, by 94 votes to 17, urging the government to review the higher school

system (Sirev̊ag 1988). A royal commission was established in 1890 under Prime Minister Emil

Stang (the conservative Right or Høyre party) and Minister of Church and Education Jacob

Aall Bonnevie. The commission, which included both male and female educators, considered

3 The first three of these schools are linked to Cardinal Nicolas Brekespear’s visit to Norway in the years 1151/52.

He determined that there should be schools at the dioceses Oslo, Bergen and Hamar, in addition to the

Archdiocese of Nidaros (Trondheim). The school in Hamar was closed in 1602 and a new school opened in

Hamar in 1876. For details, see the articles on the Bergen, Kristiania, and Trondhjem Cathedral Schools in

SNL (2023).
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differences between girls’ and boys’ education and concluded that girls’ slightly higher illness

rates were not sufficient grounds for separate schooling. It also emphasised the need for girls to

receive a broader education, preparing them for both domestic roles and public life. The growing

similarity in curricula and educational objectives strengthened the case for shared instruction.4

The reform was enacted in 1896, when Francis Hagerup, also of Høyre and an early advocate of

women’s suffrage, was Prime Minister (Thue 1972), and Jakob Sverdrup, a Moderate Liberal

and folk high school pioneer inspired by the Danish priest and educational philosopher N. F. S.

Grundtvig, was Minister of Church and Education (Oftestad 2005). The Ministry supported

co-education, but emphasised gradual implementation. It also maintained that separate girls’

schools should continue to receive state support where appropriate and encouraged local curricular

adaptations.5 Co-education therefore did not immediately imply a complete transformation of

educational practice. Nor did equal access to schooling imply equal expected returns to education.

Women remained excluded from many professions, including the priesthood and large parts of

the civil service, well into the twentieth century. This matters for interpretation: early female

students acquired comparable formal human capital under markedly different labour-market

opportunities.

The initial impact of women’s admission was modest. As shown in figure 2, the number of women

taking examen artium remained low in the years after 1882. This slow growth is consistent

with continuing social and economic barriers, including limited career opportunities for women,

especially in the civil service (Collett 1999; UiO 1876; Kristiania Katedralskole 1857).6 Female

enrolment rose more substantially only after 1900, coinciding with the institutionalisation of

co-education and subsequent programme reforms. By 1929, after the 1903 reform introduced

the English programme, women made up approximately one-third of the high school cohort,

although women were not permitted to hold all public offices until 1938.

The earliest female students were few in number, and most left no written reflections on their

education. We therefore turn to anniversary yearbooks, published by former student cohorts

to mark the 25th or 50th anniversary of their graduation. These volumes typically contain

4 Oth. Prp. No. 8, 1896. Angaaende Udfærdigelse af en Lov om høiere Almenskoler.

5 Oth. Prp. No. 8, 1896. Angaaende Udfærdigelse af en Lov om høiere Almenskoler.

6 The exceptions included: ‘offices as members of the king’s council, clerical offices in the state church, diplomatic

offices and consular offices, military and civilian military offices, offices which are subsequently created and for

whose person it is determined at the time of their creation that they alone shall be able to be employed men’

(Lov om adgang til at ansætte kvinder i statens embedder, 9 February 1912).
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High schools in 1813

(a) 1813

First graduate in:

1825 1850 1875 1900 1925

High school Rural high school

(b) 1929

Figure 1 Locations of high schools in Norway, 1813–1929

Sources: Det Kongelige Frederiks Universitets Matrikul og artium for årene 1813–1929 (Kristiania).
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Figure 2 Number of female and male graduates, 1813–1929

Sources: Det Kongelige Frederiks Universitets Matrikul og artium for årene 1813–1929 (Kristiania).

short biographical entries and retrospective notes written by graduates themselves (Ford et al.

2026). A review of these yearbooks identifies eighteen early female graduates, from the cohorts

1882–1909, who commented on their instruction, school experience, or status as female students.

These remarks are anecdotal and cannot be treated as representative. They are useful, however,
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because they provide rare evidence on how female students experienced entry into a system

designed for men.

The biographical information attached to these eighteen women reinforces the interpretation that

the earliest female graduates were highly selected. Most either continued to tertiary education

or entered paid work, especially teaching, and several undertook study trips or work abroad.

Their remarks also suggest that examen artium was valued not only as a route to university or

professional employment, but also as a form of cultural capital. Ella Andersen, who graduated in

1900, thanked her father for allowing her to become a student, noting that such an opportunity

was still unusual for a girl. She also argued that high school education mattered even for women

who did not continue their studies but married, because it strengthened their role within the

household and in their children’s education (Studentene fra 1900). These comments point to

strong family support and motivation among the first female candidates, but also to the unequal

expected returns they faced.

The same accounts indicate that admission to gymnasium often remained provisional, even

after formal rules began to change. Ida Cecilie Krog, the first woman to pass the high school

examination in 1882, relied entirely on private tutoring because, as she recalled, ‘no gymnasiums

admitted female students’ (Studenterne fra 1882). Even after the 1896 regulation authorising

co-education, Laura Blakstad, who graduated in 1900, needed a royal dispensation to take the

examination at Hauges Minde, following a formal faculty meeting (Studentene fra 1900). Such

examples show that legislation did not immediately eliminate older exclusionary practices. In

practice, admission could still depend on local administrators, sympathetic headmasters, or

individual teachers.

Once admitted, female pioneers were often isolated. More than half of the eighteen graduates

used phrases such as ‘the only girl’. Hanna Østbye, who graduated in 1892 from Hamar Public

School, remembered being ‘the only female student’, while Laura Blakstad described her solitary

status at Hauges Minde as ‘fun anyway’ (Studentene fra 1900). None of the eighteen women

reported direct ridicule or hostility from male classmates; male peers were more often described

as friendly. Some teachers, however, were sceptical. Dora Wildhagen, recalling her experience

as the only female student in the Latin programme at Kristiania Cathedral School, noted that

she sometimes felt that the more venerable teachers did not fully appreciate having a female
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pupil (Studentene fra 1906).7 Martha Glatved-Prahl, also from Kristiania Cathedral School, but

graduating in 1909, remembered a different phase of the transition. She and four or five other

girls were initially treated with conspicuous courtesy by older teachers. As more girls entered,

however, they became ordinary pupils, and the special treatment faded (Studentene fra 1909).

These accounts support the view that the main transition was not from hostility to acceptance,

but from novelty to routine participation.

The curriculum also changed over the period, with implications for both enrolment and measured

performance. The most important nineteenth-century reform came in 1875, when the scientific

Real programme was introduced alongside the classical Latin programme (Paludan 1885; Sundet

1961). In 1903, the English programme was added. These reforms broadened the range of

academic options and changed the composition of the student body. They also matter empirically,

since male and female students selected differently into programmes and subjects. Programme

choice must therefore be accounted for when comparing grades by sex (Kristiania Katedralskole

1857; Paludan 1885).

Table 1 summarises the high school programmes from 1813 to 1929 and the individual examinations

that comprised examen artium. Unless otherwise indicated, subjects were assessed orally, as

remains common in Scandinavia. Until 1875, the curriculum was classical, emphasising Latin,

Greek, and religion. Danish was the main language of instruction until 1818, when it switched to

‘Norwegian’, and ‘mother tongue’ was introduced in 1827. Optional subjects such as Hebrew

and English were also offered. The 1875 reform introduced the Real programme, with greater

emphasis on mathematics and natural sciences. Both Latin and Real students took common

subjects such as ‘mother tongue’, French, religion, history, English, and mathematics, but the

Latin programme retained classical languages, while the Real programme included subjects

such as physics, geography, and natural sciences. After 1903, the English programme further

broadened the curriculum.

Overall, examen artium began as an examination for a narrow male elite, often the sons of fathers

who had themselves followed routes into the clergy, law, education, or the civil service. When

women entered the system, they too came disproportionately from professional and technical

households, where fathers were often well educated (Aubert 1963; Leeuwen et al. 2002). This

7 Jeg som var eneste pike p̊a latinlinjen, fikk stundom merke at iallfall de ærverdigske av v̊are lærere ikke bare

satte pris p̊a sin kvinnelige elev.
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background helps explain the strong performance of the earliest female graduates. They were

not a representative cross-section of Norwegian women, but a highly selected group with unusual

family support and motivation. The institutionalisation of co-education in 1896 gradually widened

access, changed the composition of female cohorts, and created the conditions under which the

initial female advantage in grades could disappear.

Table 1 Overview of high school programmes 1813–1929

1813–1875

Latin

1875–1903

Latin and Real

1903–1929

Latin, English and Real

Common courses • Written ‘mother tongue’

(from 1827)

– Danish (1813–17)

– Norwegian (1818–26)

• Written Latin

• Latin

• Greek

• German

• French

• Religion

• Geography

• History

• Arithmetic

• Geometry

• Hebrew (optional)

• English (from 1859,

optional)

• Written ‘mother tongue’

• Written mathematicsa

• Norwegian (literature, old

Norwegian)

• Mathematics

• French

• Religion

• History

• English

• Written Norwegian

• Written German

• Written mathematics

• Norwegian

• Mathematics

• English

• French

• History

• Geography

• Natural sciences

• Gymnastics

Latin- and English-specific

courses

• Written Latin (translation)

• Latin

• Greek

• Written English

• German

• Written Latin (translation,

only Latin)

• Latin (only Latin)

• Greek (optional)

Real-specific courses • Written English

• Written physics

• Geography

• Natural sciences

• Geometric drawing (from

1887)

• Written physics

• Physics (from 1914)

• Chemistry, physiology,

biology (from 1914)

a The written mathematics examination differed between the Latin and Real programmes.

Sources: Det Kongelige Frederiks Universitets Matrikul og artium for årene 1813–1929 (Kristiania).
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3 Sources and empirical approach

Our main source consists of grade lists for the Norwegian examen artium. These cover complete

national graduate cohorts from 1813 to 1929: 41,585 graduates in total, of whom 33,301 were

male and 8,284 female. They provide detailed individual-level information, including names,

place and date of birth, parents’ names, father’s occupation, school attended (or examining

institution for privatister), study programme, and grades in individual subjects.

The dataset was constructed from scanned historical documents using an end-to-end machine

learning approach designed to transcribe and extract structured data from dense tables. Unlike

more general tools such as LayoutParser (Shen et al. 2021), our approach is tailored to historical

grade lists. For table segmentation and cropping, we used Segment Anything (Kirillov et al.

2023) and a fine-tuned SegFormer model (Xie et al. 2021). For cell-level transcription, including

names and grades, we used a fine-tuned TrOCR model (Li et al. 2021). The resulting data were

then processed into individual-level observations suitable for statistical analysis.

The grading system changed over time, but always used a six-point scale. Between 1813 and

1826, numerical grades from 1 to 6 were used, with 1 as the highest grade and 6 as a fail. From

1827 to 1833, descriptive grades were used, including ‘udmærket godt ’ (excellent), ‘meget godt ’

(very good), and ‘godt ’ (good). Numerical grades were reintroduced from 1834 to 1902, before

descriptive grades again became standard from 1903. The overall final grade, the hovedkarakter,

was calculated from the examinations taken. Early Latin descriptions included ‘Laudabilis præ

ceteris’, ‘Laudabilis’, and ‘Haud illaudabilis’, while Norwegian descriptions were adopted from

1875.

We standardise all grades to an integer scale, where 1 is the highest grade, 4 is the minimum

passing grade, and 6 is a fail. Lower values therefore denote better performance. Our main

outcomes are the reported final examination grade (hovedkarakter) and a constructed Grade Point

Average (GPA), calculated as the average of all individual subject grades. The two measures

closely align (see appendix figure A.1), but the GPA provides a more fine-grained measure of

performance than the reported whole-number final grade. We therefore use GPA as our preferred

measure when analysing the full distribution of achievement. In supplementary analyses, we also

examine individual subject grades.
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We proxy socioeconomic background using fathers’ occupations. These are standardised using the

Historical International Standard Classification of Occupations (HISCO) (Leeuwen et al. 2002).

The five-digit HISCO codes allow us to group occupations into broad and narrow occupational

categories, where the first digit identifies one of seven major groups and the first two digits

identify more detailed minor groups. This permits us to compare male and female students from

similar household backgrounds and to assess whether changes in cohort composition explain the

observed gender patterns.

Our empirical analysis has three aims. First, we document the evolution of gender differences

in grades after women were admitted to examen artium in 1882 and after co-education was

institutionalised in 1896. Second, we test whether the initial female advantage can be explained by

observable differences in study programme, school attendance versus private tuition, geography,

or socioeconomic background. Third, we examine two alternative explanations: whether the

admission of female students affected male performance, and whether gendered grading bias

influenced the observed grade differences.

We estimate both probit and ordinary least squares (OLS) models. The probit models are used

for binary outcomes, such as whether a student achieved an above-average grade, a top-quartile

grade, or the highest possible grade. The OLS models are used for continuous grade outcomes,

especially GPA. In each case, the key parameters are the coefficient on Femalei, which captures

the initial difference between female and male students, and the interaction between Femalei and

year, which captures whether that difference changed over time. The controls include cohort year,

study programme, school or private tuition, father’s occupation, and, where relevant, geographic

measures.

The general form of the probit model is:

P (Yi = 1|Xi) = Φ(β0 + β1Femalei + β2Yeari + β3Femalei ·Yeari +Xiγ), (1)

where Φ is the cumulative distribution function of the standard normal distribution, Yi is the

binary outcome of interest, Femalei is an indicator for female students, and Xi is a vector of

controls.
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For continuous grade outcomes, we estimate:

Gradei = β0 + β1Femalei + β2Yeari + β3Femalei ·Yeari +Xiγ + ϵi, (2)

where Gradei is the student’s GPA or final examination grade. Because lower grade values

indicate better performance, negative grade differences imply higher achievement. We report

results both for average performance and for thresholds in the upper part of the grade distribution.

We also use two additional empirical exercises to assess alternative mechanisms. To examine

whether female entry affected male performance, we exploit variation in the timing of the first

female graduates across schools and estimate an event-study model for male students. To assess

possible grading bias, we compare performance in oral examinations, where student identity

was known, with written examinations, which were anonymous. These exercises do not identify

all possible mechanisms behind convergence, but they allow us to test whether two obvious

alternatives, disruption of male performance and gendered grading, can explain the main pattern.

4 Results and discussion

4.1 Convergence between male and female performance

In the initial period following the admission of women to examen artium (from 1882), female

students outperformed their male counterparts. This early advantage is consistent with strong

positive selection, as access remained restricted and the first cohorts of women were highly

motivated and drawn from favourable backgrounds. Figure 3 presents the distribution of grades

by sex across study programmes and over time. Among the earliest cohorts (1882–1902), female

students recorded substantially higher average grades than male students. In the Latin programme,

the average grade for women was 1.8 compared to 2.3 for men; in the Real programme, the

corresponding figures were 2.1 and 2.4.8 At the top of the distribution, 20 per cent of female

Latin students and 11 per cent of female Real students achieved the highest grade (1), compared

to only 5 per cent and 3 per cent of their male peers, respectively. Appendix figure A.2 presents

the corresponding cohort-level estimates of the female–male grade difference, confirming the

same pattern of initial female advantage followed by convergence.

8 Median grades closely track the mean values, differing by at most 0.2 points.
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Figure 3 Distribution of final grade by sex and study programme (1813–1929)

Note: Density plots depict the distribution of grades for each group, where the area under the curve represents the
share of graduates. Dotted lines report the average (mean) grade for male and female students within each study
programme and period. Lower numeric grade values denote higher performance: 1 is the highest possible grade.

Sources: Det Kongelige Frederiks Universitets Matrikul og artium for årene 1813–1929 (Kristiania).

This advantage, however, proved short-lived. As female participation increased in the early

twentieth century, the grade distributions for male and female students converged. By the period

after 1903, when co-education had become institutionalised and enrolment expanded, the overall

distribution of grades was remarkably similar across sexes within each study programme. Any

remaining differences were modest. For example, female students were somewhat more likely to

obtain the second-highest grade (2), while male students were slightly overrepresented both at

the very top and, more notably, at the lower end of the distribution. The latter largely reflects

the higher share of male students receiving private tuition, which is associated with lower average

grades.

The convergence is visible not only in mean outcomes but across the entire distribution. In the

English and Real programmes in particular, average grades are virtually identical between male

and female students after 1903. These patterns suggest that the early female advantage did

not persist once access broadened and female students became a routine presence within the

educational system. The same conclusion is obtained when the gender gap is estimated year by

year rather than read from the grade distributions (appendix figure A.2).
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Finally, we observe changes in the overall grading distribution over time. During the nineteenth

century, there is evidence of a gradual upward shift in grades, with the modal grade moving from

3 to 2 by around 1900. However, this pattern is reversed following the 1903 programme reform,

which coincides with a downward shift in average grades and a return of 3 as the most common

grade. This structural break underscores the importance of accounting for institutional changes

in grading practices when interpreting long-run trends in academic performance.

4.2 Explaining convergence

The convergence documented above could reflect several changes in the composition of male and

female cohorts rather than a direct change in relative performance within comparable groups. We

therefore examine five observable dimensions that may have shaped the initial female advantage

and its subsequent disappearance: geography, socioeconomic background, schooling versus private

tuition, study programme, and subject choice. These factors are not mutually exclusive, but

together they indicate whether convergence was driven primarily by changing selection into

examen artium or by differences in the educational paths followed by male and female students.

4.2.1 Geography

Access to high school education was geographically uneven throughout the nineteenth century.

In the early and mid-nineteenth century, most students were born in Oslo and the surrounding

areas of south-eastern Norway, along the southern coast towards Kristiansand and Stavanger,

or near Bergen and Trondheim. Students from northern Norway, especially Finnmark, were

comparatively rare.

Figure 4 presents students’ birthplaces over time relative to county (fylke) population totals.

Although the number of graduates increased substantially, the geographic pattern remained

concentrated in southern and urban Norway.9 The admission of women did not fundamentally

alter this pattern. Figure 5 shows that female graduates were also concentrated in southern

Norway, especially Oslo. Relative to both the population and the number of male graduates, few

female students came from northern Norway.

9 Although most students came from Norway, some students recorded overseas birthplaces. The largest sources

were Sweden and Denmark, and to a lesser extent Finland. Other students came from more distant locations,

including Britain, China, Germany and the United States.
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Geography therefore helps describe the selective nature of the high school population, but it does

not appear to explain the convergence between male and female grades. Female students entered

through the same geographically concentrated educational system as male students, and their

regional distribution broadly followed the existing pattern of access.

Bergen
Oslo

Kristiansand

Trondheim

1875 1903 1929

Graduates per 1000 of population
5 10 15 20 25

Figure 4 Graduates’ birthplaces relative to population, by county (cumulative totals to 1875, 1903 and 1929)

Note: Graduate totals from 1813 to the respective year. Population calculated from census data with linear
interpolation of population totals between census years (1875–1930). County borders as defined in 2024.

Sources: Det Kongelige Frederiks Universitets Matrikul og artium for årene 1813–1929 (Kristiania), Sikt (2024),
Kartverket (2024).
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Figure 5 Female graduates’ birthplaces relative to population (left) and male graduates (right), by county
(1882–1929)

Note: Graduate totals across the period 1882 to 1929. Population in 1929 calculated from census data with linear
interpolation of population totals between the census years 1920 and 1930. County borders as defined in 2024.

Sources: Det Kongelige Frederiks Universitets Matrikul og artium for årene 1813–1929 (Kristiania), Sikt (2024),
Kartverket (2024).

17



4.2.2 Socioeconomic background

Socioeconomic background is a more plausible source of the initial female advantage. Figure 6

shows fathers’ occupations for male and female students according to HISCO major groups.

Across the full period, most male graduates came from families in which fathers held professional,

technical, or related occupations, such as doctors, lawyers, priests, professors, or teachers.

Others came from administrative and managerial households, sales and service backgrounds, or

landowning farmer families. Students from working-class backgrounds made up less than 10 per

cent of male graduates.
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Figure 6 Distribution of students’ household status by sex

Note: ‘M’ and ‘F’ denote respectively male and female students.

Sources: Det Kongelige Frederiks Universitets Matrikul og artium for årene 1813–1929 (Kristiania).

Female graduates were also drawn from elite households, and if anything somewhat more so.

Between 1882 and 1929, female graduates were 11 per cent more likely than male graduates to

have fathers in professional, technical, or related occupations, including lawyers, priests, teachers,

and scientists. This difference narrowed over time. Among male graduates, the share with fathers

in these occupations declined from 33 per cent in the 1880s to 28 per cent in the 1920s; among

female graduates, it declined from 41 per cent to 32 per cent over the same period.
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There were also differences in agricultural backgrounds. In the 1920s, 15 per cent of male

graduates came from landowning farmer families, compared with 8 per cent of female graduates.

This may reflect more conservative attitudes towards female education among rural landowners,

or simply differences in access and educational expectations. In general, however, both male and

female graduates came disproportionately from Norway’s economic and professional elite.

Socioeconomic background therefore supports the interpretation of strong positive selection

among early female students. It does not, however, by itself explain the full convergence in grades.

The socioeconomic profile of female graduates became less exceptional over time, but male and

female students remained drawn from broadly similar elite backgrounds. The regression analysis

below therefore controls for fathers’ occupations to examine whether convergence persists within

comparable household groups.

4.2.3 Schooling and private tuition

Mode of tuition provides another potential explanation. In the early and mid-nineteenth century,

many male students were privatister ; around two-thirds of graduates in the 1830s were privately

tutored. The share declined over time, from around 30 per cent in the late nineteenth century

to around 20 per cent in the early twentieth century. For women, the pattern was different.

After women gained access to examen artium in 1882, they were still largely excluded from

high schools. The first female cohorts were therefore almost entirely privately tutored, with the

first female high school graduate recorded in 1889, from Bergen Cathedral School. By the early

twentieth century, as schools opened to women, the share of female graduates prepared privately

fell from 22 per cent in the first decade of the 1900s to 10 per cent in the 1920s. Beyond the

earliest cohorts, male students were more likely than female students to be privatister, as shown

in figure 7.

This distinction matters because school education and private tuition differed in structure.

High school normally involved three years of instruction, while private artium courses were

often compressed into one or two years and were sometimes described as ‘student factories’

(studentfabrikk). Privately tutored students generally received lower grades than school-educated

students. This pattern can partly account for observed gender differences, especially after male

students became more likely than female students to rely on private tuition. It cannot, however,

explain the initial female advantage, since the earliest female students performed well despite
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Figure 7 High school attendance versus private tutoring (privatist), 1882–1929

Sources: Det Kongelige Frederiks Universitets Matrikul og artium for årene 1813–1929 (Kristiania).

being privately tutored. Instead, their performance is consistent with strong selection among

the small number of women able to prepare privately for the examination. Appendix figure A.3

shows that convergence is present among both school-educated students and privatister.

4.2.4 Study programmes

Study programme is also important because male and female students did not select into the

same tracks. Until 1875, all students followed the classical Latin programme. The scientific Real

programme was then introduced, but it was not until the early twentieth century that most

male students entered it. Among the earliest female cohorts, however, the Real programme was

already the more common choice. Up to 1900, 215 female students graduated from the Real

programme, compared with 52 from the Latin programme. After the introduction of the English
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Figure 8 Number of male and female students by study programme (1875–1929)

Sources: Det Kongelige Frederiks Universitets Matrikul og artium for årene 1813–1929 (Kristiania).

programme in 1903, this became the most popular track among female students.10 Figure 8

illustrates these trends.

These differences matter because programme choice may be correlated with both gender and

academic performance. Without controlling for programme, observed grade differences could

reflect the distribution of students across Latin, English, and Real tracks rather than differences

between male and female students within comparable educational paths. The regression analysis

therefore conditions on study programme to assess whether convergence remains once these

compositional differences are taken into account. Appendix figure A.4 shows that the pattern of

convergence is also visible within study programmes.

10 After the programme reform, the overall number of graduates started to rise, but the surge in female graduates

is particularly notable. In 1903, the count of female graduates jumped from 24 to 72 — a threefold increase.

This change might be linked to several factors, among them the 1896 education law. This legislation ended

sex-segregated education, allowing girls and boys to be in the same classes, removed the requirement for

Latin for university entry, and mandated female and male students to be treated equally when it came to

the academic requirements for the examination (Klem 1931). These changes likely made it easier for girls to

progress through middle and high school, contributing significantly to the rise in female graduates observed in

1903.
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4.2.5 Subject differences

Finally, gender differences may vary across subjects. Since the final examination grade is derived

from individual subject grades, differences in subject performance can help explain aggregate

patterns. Figure 9 shows that female students performed especially well in modern languages

and history, although this advantage declined over time. Male students performed similarly or

slightly better in subjects such as Latin, physics, and geography.

These subject-level patterns are consistent with the broader convergence documented above.

The female advantage was not uniform across the curriculum, and where it existed it tended

to narrow. The figure also suggests some differences between written and oral examinations,

which is relevant because written examinations were anonymous while oral examinations revealed

student identity. We return to this issue when examining possible grading bias in section 4.4.2.

4.3 Regression evidence

The descriptive evidence suggests that the initial female advantage declined as access broadened.

We now test whether this pattern remains after accounting for observable differences in cohort

composition. Table 2 reports marginal effects from probit models in which the dependent variable

equals one if a student recorded an above-average GPA within their study programme and year of

graduation.11 The key terms are the female indicator and its interaction with the year trend. A

positive coefficient on the female indicator indicates an initial female advantage, while a negative

interaction term indicates convergence over time.

The results confirm the descriptive pattern. Female students were initially substantially more

likely than male students to receive an above-average grade, but this advantage declined steadily.

In the full specification, including controls and interactions for distance, school, study programme,

and father’s occupation (column 9), female students were around 22 percentage points more likely

to graduate with an above-average grade. This advantage fell by approximately 0.6 percentage

points per year, implying that female outperformance disappeared within a generation. The

magnitudes are similar in the equivalent linear probability models reported in appendix table A.1,

and appendix figure A.5 presents the corresponding coefficient estimates graphically.

11 The ‘marginal effects’ are estimated partial effects evaluated at the mean of the covariates.
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Figure 9 Average female grade difference relative to male students, by subject (1882–1929)

Note: Point estimates, with 95 per cent confidence intervals presented as shaded ribbons. Inverted vertical axis
reflects that lower numeric values represent better grades. Not all subjects were offered in all years between 1882
and 1929. A small number of individual subjects are excluded due to insufficient observations and/or years. Written
exams indicated by ‘wr.’.

The estimated convergence is not driven by any single observable characteristic. Once the

interaction between female and year is included, the estimates are relatively stable across
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specifications. Adding school controls increases the estimated initial female advantage, reflecting

differences between school-educated students and privatister. Adding study programme controls

reduces it somewhat, consistent with the different distribution of male and female students across

the Latin, English, and Real programmes. Controls for father’s occupation also do not remove

the convergence pattern. This supports the interpretation that compositional differences matter,

but do not explain away the main result.

At the top of the grade distribution, the evidence points in the same direction but is less precise.

Table 3 reports equivalent specifications where the dependent variable equals one if the student

received the highest possible final grade. The female coefficient and its interaction with year again

suggest an initial female advantage followed by convergence, but the marginal effects become

imprecise once school and household-background controls are included. This reflects the rarity

of the outcome: only around 2 per cent of female students across the full series achieved the

highest grade. In some schools and HISCO groups, no female student received a top grade, which

weakens the explanatory power of the marginal effects in the fully interacted probit models. The

underlying probit coefficients for the female-year interaction remain similar in magnitude and

significance across specifications. The equivalent linear probability estimates are reported in

appendix table A.2.
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Table 2 Relative grade difference over time: Above mean grade, all controls (Probit marginal effects, 1882-1929)

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Female 0.063∗∗∗ 0.069∗∗∗ 0.217∗∗∗ 0.220∗∗∗ 0.226∗∗∗ 0.249∗∗∗ 0.188∗∗∗ 0.223∗∗∗ 0.219∗∗∗

(0.007) (0.007) (0.026) (0.027) (0.027) (0.037) (0.030) (0.031) (0.045)

Year trend −0.001∗∗∗ −0.001∗∗ −0.001∗∗ −0.001∗∗∗ −0.002∗∗∗ −0.000 −0.001∗∗∗ −0.001∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Female × Year trend −0.004∗∗∗ −0.004∗∗∗ −0.004∗∗∗ −0.006∗∗∗ −0.004∗∗∗ −0.004∗∗∗ −0.006∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Distance to closest school (log) 0.005∗∗∗ 0.006∗∗∗

(0.001) (0.002)

Female × Distance school −0.001 −0.003

(0.003) (0.003)

Distance to Oslo (log) 0.005∗∗∗ −0.001

(0.001) (0.002)

Female × Distance Oslo −0.002 0.004

(0.002) (0.003)

School controls Yes Yes

Study controls Yes Yes

HISCO controls Yes Yes

Female × School Yes Yes

Female × Study Yes Yes

Female × HISCO Yes Yes

Num. obs. 31324 31324 31324 31324 31324 31324 31324 31324 31324

Pseudo R2 0.0021 0.00256 0.00327 0.00368 0.00384 0.058 0.00379 0.0126 0.0682

Dependent variable: Above mean grade in final examination average. Standard errors reported in parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1
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Table 3 Relative grade difference over time: Top grade, all controls (Probit marginal effects, 1882-1929)

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Female −0.003∗ 0.002 0.056∗∗∗ 0.060∗∗∗ 0.057∗∗∗ 0.046 0.044∗∗∗ 0.046 0.022

(0.002) (0.002) (0.013) (0.014) (0.014) (0.173) (0.014) (0.151) (0.118)

Year trend −0.001∗∗∗ −0.001∗∗∗ −0.001∗∗∗ −0.001∗∗∗ −0.000 −0.000∗∗∗ −0.000 −0.000

(0.000) (0.000) (0.000) (0.000) (0.002) (0.000) (0.002) (0.001)

Female × Year trend −0.001∗∗∗ −0.001∗∗∗ −0.001∗∗∗ −0.001 −0.001∗∗∗ −0.001 −0.001

(0.000) (0.000) (0.000) (0.003) (0.000) (0.003) (0.003)

Distance to closest school (log) 0.001∗∗ 0.000

(0.000) (0.003)

Female × Distance school −0.001 −0.001

(0.001) (0.005)

Distance to Oslo (log) 0.001 −0.000

(0.000) (0.001)

Female × Distance Oslo −0.000 0.001

(0.001) (0.004)

School controls Yes Yes

Study controls Yes Yes

HISCO controls Yes Yes

Female × School Yes Yes

Female × Study Yes Yes

Female × HISCO Yes Yes

Num. obs. 31324 31324 31324 31324 31324 31324 31324 31324 31324

Pseudo R2 0.000455 0.0222 0.0274 0.0283 0.0279 0.0637 0.0324 0.0544 0.0941

Dependent variable: Highest possible grade (1) in final examination average. Standard errors reported in parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1
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Table 4 examines whether convergence is visible across the grade distribution. We estimate the

same specification for indicators capturing whether a student recorded an above-average grade,

an above-median grade, a top-quartile grade, a top-decile grade, or the highest possible final

grade. The pattern is consistent. Female students were initially more likely to appear in the

upper part of the grade distribution, but this advantage declined over time across all thresholds.

The evidence is strongest for above-average, above-median, and top-quartile outcomes, and

weaker at the very top of the distribution, where the number of observations is small.12

Table 4 Relative grade difference over time (Probit marginal effects, 1882-1929)

Above mean Above median Top 25% Top 10% Top grade

Female 0.219∗∗∗ 0.238∗∗∗ 0.170∗∗∗ 0.075∗ 0.022

(0.045) (0.044) (0.044) (0.039) (0.118)

Year trend −0.001∗∗∗ −0.001∗∗ −0.000 0.000 −0.000

(0.000) (0.000) (0.000) (0.000) (0.001)

Female × Year trend −0.006∗∗∗ −0.006∗∗∗ −0.004∗∗∗ −0.002∗∗ −0.001

(0.001) (0.001) (0.001) (0.001) (0.003)

Distance controls Yes Yes Yes Yes Yes

School controls Yes Yes Yes Yes Yes

Study controls Yes Yes Yes Yes Yes

HISCO controls Yes Yes Yes Yes Yes

Female × Distance Yes Yes Yes Yes Yes

Female × School Yes Yes Yes Yes Yes

Female × Study Yes Yes Yes Yes Yes

Female × HISCO Yes Yes Yes Yes Yes

Num. obs. 31324 31324 31324 31324 31324

Pseudo R2 0.0682 0.067 0.0527 0.0583 0.0941

Dependent variable: Final examination average grade satisfying threshold denoted by column. Standard errors

reported in parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1

Overall, the regression evidence reinforces the descriptive results. The early female advantage

was large, but it was not persistent. It narrowed steadily after women entered examen artium,

and the pattern remains after controlling for school, programme, geography, mode of tuition,

and socioeconomic background. The results are therefore consistent with a process of positive

selection followed by normalisation as female participation expanded. Appendix figure A.1 shows

that this conclusion is unchanged when using alternative grade measures.

12 Equivalent OLS results are reported in appendix table A.3.
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4.4 Alternative explanations

The results so far indicate that female students initially outperformed male students, but that

this advantage declined over time. We now consider two alternative explanations for this pattern.

First, the early female advantage might partly reflect a decline in male performance after girls

entered previously male schools. Second, observed gender differences might reflect grading bias,

especially in oral examinations where student identity was known. We find little support for

either interpretation.

4.4.1 Did female entry affect male performance?

One possible explanation for the initial gender gap is that female entry changed the performance

of male students. If the admission of girls disrupted male classrooms, altered teacher behaviour, or

changed peer dynamics, then part of the observed difference could reflect male underperformance

rather than female outperformance. This mechanism is unlikely for the earliest cohorts, since the

first female students were privately tutored and had little or no direct classroom interaction with

male students. Even after women were admitted to high schools, their numbers remained small

and concentrated in relatively few schools.

We nevertheless test this possibility directly by exploiting variation in the timing of first female

graduates across schools. Figure 10 presents an event-study model with differential treatment

timing, following Sun and Abraham (2021). The treatment is the first year in which a female

student graduated from a given school. The model compares male students graduating before

and after this event, allowing treatment timing to differ across schools.

The sample is restricted in three ways. First, we include only male high school students, since

the purpose is to test whether female entry affected male performance. Second, we include only

schools that were already open before 1882, since schools opened after women were permitted to

take artium may have been designed with female admission in mind. Third, we restrict the period

to 1875–1903, after the introduction of the Real programme but before the 1903 reform that

introduced the English programme. The analysis covers 4,242 male students across 22 schools.

We find no statistically significant effect of female entry on male grades. The estimates are close

to zero and show no clear change after the first female student graduated from a school. The

average post-entry point estimate implies a decline of 0.11 grade points for male students, but
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Figure 10 Effect on male grades of female admissions to high school

Note: Horizontal axis reports years before and after the first year (Year 0) where a female student graduated from
each high school. Estimated effect on male grades reported with reference to Year -1: the year before a female
student graduated in the high school.

this is not statistically significant relative to the pre-entry period. Grouping schools by the year

of their first female graduate yields the same conclusion. The convergence between male and

female grades therefore does not appear to be driven by a deterioration in male performance

following female entry.

4.4.2 Grading bias

A second possibility is that gender differences in grades reflect examiner bias. This is particularly

relevant because most subjects were assessed orally: a format where the identity and sex of the

student are not hidden from the examiner. If examiners treated female students differently, this

could affect measured performance.

The oral examination system was, however, not designed as an informal or purely subjective

assessment. Contemporaneous descriptions emphasise safeguards intended to ensure objectivity

and comparability. As described by Paludan (1885), oral examinations were conducted under

the supervision of appointed external examiners and in the presence of multiple independent

witnesses, usually local officials or clergy, who were expected to represent the public interest.

Although the examination was not fully public, these observers were intended to guarantee
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impartiality (Paludan 1885, p. 622). The structure of the oral examination was also standardised:

candidates were typically examined for 20 to 30 minutes per subject, with one or at most two

subjects examined per day, often over several days (Paludan 1885, p. 624). Oral examinations

therefore revealed student identity, but they were embedded in a formal institutional framework

intended to limit arbitrariness.

We test for possible grading bias by comparing oral and written performance in subjects

where both forms of assessment were used. Written examinations were anonymous, while oral

examinations were not. If female students received systematically more favourable treatment

when their identity was known, we would expect a larger oral–written advantage for women than

for men.

Figure 11 presents the results from an OLS model in which the outcome is the grade difference

between oral and written examinations. The model includes the standard controls, interacted

with year fixed effects. Both male and female students performed better on average in oral

examinations than in written examinations. In Latin and Norwegian, the oral–written difference

was somewhat larger for female students, while the evidence is less clear for English and German

and absent for mathematics.

The timing and magnitude of these differences make grading bias an unlikely explanation for

the main results. In languages, the larger female oral advantage appears mainly after 1903,

not among the earliest cohorts where female outperformance was strongest. The estimated

oral–written difference is also modest, around one-third of a grade point in Latin and smaller in

Norwegian.13 We therefore find little evidence that the initial female advantage, or its subsequent

convergence, was driven by gendered grading bias.

13 Appendix figure A.6 presents the same model split between school-educated and privately tutored graduates.

The difference between these two groups in the oral–written grading gap is larger than the equivalent difference

between male and female students.
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Figure 11 Comparing oral and written examination performance: male and female students (1882–1929)

Note: Point estimates, with 95 per cent confidence intervals presented as shaded ribbons. Grade difference calculated
as oral examination grade minus written examination grade. Inverted vertical axis reflects that lower numeric values
represent better grades. A negative numeric value difference implies a better grade in oral exams than written exams.
The 1903 shift in grading patterns (coinciding with the introduction of the English programme) is highlighted by the
dashed vertical line.

Grade differences estimated through OLS regression with year fixed effects interacted by sex, school, study
programme and parental occupation (HISCO minor group). Also included are controls for distance between
birthplace and respectively Oslo and nearest high school.

Sources: Det Kongelige Frederiks Universitets Matrikul og artium for årene 1813–1929 (Kristiania).

5 Conclusion

We have examined the historical origins of gender differences in academic performance using

new individual-level data on Norwegian high school graduates from 1813 to 1929. The analysis

focuses especially on the period after women were admitted to examen artium in 1882 and after

co-education was institutionalised in 1896. The results reveal a clear and consistent pattern:

female students initially outperformed their male peers, but this advantage declined steadily and

disappeared within a generation. This convergence is visible across the grade distribution and

remains after controlling for study programme, socioeconomic background, geography, and mode

of tuition. It is also robust to alternative grade measures and OLS specifications, as shown in

the appendix.

The evidence points to strong positive selection as the main explanation for early female

outperformance. Women did not enter a neutral educational system. They entered a highly
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selective examination regime that had been designed for men and that remained difficult for

women to access. The first female candidates were few in number, highly motivated, and drawn

disproportionately from advantaged socioeconomic backgrounds, often from professional and

highly educated families. Many also depended on strong parental support and private tuition,

since formal admission to high schools was uncertain before co-education became institutionalised.

In this context, it is not surprising that those who managed to enter performed exceptionally

well.

As access expanded, this selection mechanism weakened. The institutionalisation of co-education

after 1896, the expansion of high schools, and the diversification of study programmes increased

both the number and heterogeneity of female students. Female participation became less

exceptional and more routine, both socially and institutionally. Contemporaneous accounts

support this interpretation. Early female students were initially treated as unusual or exceptional,

but as more girls entered the classroom, they became ordinary pupils. Our results show that this

process of normalisation was accompanied by convergence in measured academic performance.

This convergence cannot be explained by observable compositional changes alone. Study

programme, socioeconomic background, geography, and mode of preparation all mattered for

individual outcomes, but controlling for these factors does not remove the declining female

advantage. Nor do we find support for two alternative explanations. First, female entry into high

schools did not adversely affect male performance. Event-study estimates show no statistically

significant change in male grades after the first female student graduated from a school. Second,

differences between oral and written examinations provide little evidence that gendered grading

bias can account for the pattern. Although female students sometimes performed somewhat

better in oral examinations, where identity was known, these differences were modest and

appeared mainly after the period of strongest female outperformance. The most consistent

interpretation is therefore that the early female advantage reflected temporary selection into an

elite system, rather than persistent differences in ability, effort, or examiner treatment.

These findings contribute to the economic history of education by providing a long-run perspective

on gender differences in academic performance. Much of the literature on educational expansion

emphasises the gains from opening access to previously excluded groups. Our results highlight

an additional dynamic. When access is first expanded, the first entrants from an excluded group

may be highly selected and may perform exceptionally well. As participation becomes broader

32



and more socially ordinary, this initial advantage may disappear. In this sense, convergence in

outcomes should not be interpreted as stagnation or decline. It can also be understood as a

consequence of successful institutional reform.

The results also speak to the historical evolution of gender differences in education. The

contemporary pattern, in which female students often outperform male students, does not

appear to have deep roots in late nineteenth- or early twentieth-century Norway. Instead, the

evidence suggests that gender gaps in performance are sensitive to institutional context. They

reflect patterns of access, selection, schooling, and opportunity, rather than stable or historically

persistent differences between groups. The absence of a lasting female advantage in this period

points to the importance of later developments, including further educational reforms, changing

labour-market opportunities, and shifts in social norms.

At the same time, the analysis has important limitations. The data cover those who completed

high school and passed examen artium. They therefore cannot capture gender differences in access

to high school, dropout before the examination, or earlier stages of education. Nor can we fully

identify the relative importance of changing social norms, expectations, classroom practices, and

family strategies. The qualitative evidence from anniversary yearbooks provides valuable insight

into the experiences of early female students, but a more systematic analysis of these dimensions

would require additional sources. Extending the analysis beyond this selected population and

into the later twentieth century remains an important avenue for future research.

Overall, the Norwegian case shows how rapidly educational outcomes can adjust following

institutional change. The introduction of women into elite education produced a clear but

temporary gender gap in performance: early female students outperformed men because they

were strongly selected into a highly restricted system, but this advantage disappeared as access

broadened and co-education became routine. The broader implication is that gender differences

in educational performance should be understood as endogenous to the organisation of schooling

and the distribution of opportunities, rather than as fixed or stable differences across groups.
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Appendices

A Additional figures and robustness checks

This appendix provides supplementary evidence supporting the results presented in Section 4.

The figures and tables are ordered according to their first reference in the main text. They provide

additional checks on measurement, descriptive convergence, heterogeneity across educational

pathways, regression specifications, and the comparison between oral and written examinations.

A.1 Alternative grade measures

The main analysis uses the constructed GPA, defined as the average of all individual subject

grades, as the preferred measure of academic performance. Figure A.1 shows that the main

pattern of convergence is not sensitive to this choice. The estimated female–male grade difference

follows a similar trajectory when using mean GPA, the median subject grade, or the reported

final examination grade (hovedkarakter). This indicates that the results are not driven by the

way individual subject grades are aggregated.
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Figure A.1 Average female grade difference: alternative grade measures

Note: GPA (mean), median grade, and reported final grade. Lower numeric values indicate better performance.
Negative values therefore indicate higher performance among female students.
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A.2 Evolution of the gender gap

Figure A.2 presents cohort-level estimates of the female–male grade difference by year of

graduation. This figure complements the distributional evidence in Figure 3 and confirms the

same pattern: an initial female advantage followed by steady convergence as participation

expanded.
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Figure A.2 Average female grade difference relative to male students by cohort

Note: Point estimates with 95 per cent confidence intervals. Lower numeric values indicate better performance.
Negative values therefore indicate higher performance among female students.

A.3 Heterogeneity across educational pathways

Section 4 shows that convergence is not driven solely by compositional changes. Figures A.3

and A.4 provide further evidence on this point.

Figure A.3 separates school-educated students from privatister. Convergence is visible within

both groups, indicating that the overall pattern is not explained by the changing importance of

private tuition.

Figure A.4 presents the same exercise by study programme. The convergence pattern is also

present within programmes, indicating that it is not driven by shifts in female enrolment across

Latin, English, and Real tracks.
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Figure A.3 Average female grade difference by education type

Note: Estimates shown separately for school-educated students and privatister. Lower numeric values indicate better
performance. Negative values therefore indicate higher performance among female students.
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Figure A.4 Average female grade difference by study programme

Note: Estimates shown separately for Latin, English, and Real programmes. Lower numeric values indicate better
performance. Negative values therefore indicate higher performance among female students.
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A.4 Regression coefficients

Figure A.5 reports the coefficient estimates from the baseline OLS specification discussed in

Section 4. It focuses on the interaction between female and year, which captures convergence

over time. The estimates confirm that the initial female advantage declined steadily.
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Figure A.5 Coefficient estimates for Female × Year

Note: Estimates correspond to the baseline OLS specification. Lower numeric values indicate better grades. Positive
movement in the coefficient therefore indicates convergence from an initial female advantage.

A.5 Additional regression results

Tables A.1 and A.2 report linear probability models corresponding to the probit specifications

in Section 4. These provide a robustness check using a simpler linear specification. The results

mirror the probit estimates: female students were initially more likely to achieve strong outcomes,

but this advantage declined over time.
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Table A.1 Relative grade difference over time: Above mean grade, all controls (OLS estimates, 1882-1929)

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Female 0.060∗∗∗ 0.066∗∗∗ 0.224∗∗∗ 0.227∗∗∗ 0.231∗∗∗ 0.242∗∗∗ 0.196∗∗∗ 0.230∗∗∗ 0.208∗∗∗

(0.007) (0.007) (0.027) (0.027) (0.028) (0.037) (0.029) (0.032) (0.043)

Year trend −0.001∗∗∗ −0.001∗∗ −0.001∗∗ −0.001∗∗∗ −0.002∗∗∗ −0.000 −0.001∗∗∗ −0.001∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Female × Year trend −0.004∗∗∗ −0.004∗∗∗ −0.004∗∗∗ −0.006∗∗∗ −0.004∗∗∗ −0.004∗∗∗ −0.005∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Distance to closest school (log) 0.005∗∗∗ 0.006∗∗∗

(0.001) (0.002)

Female × Distance school −0.001 −0.002

(0.003) (0.003)

Distance to Oslo (log) 0.005∗∗∗ −0.001

(0.001) (0.002)

Female × Distance Oslo −0.001 0.004

(0.002) (0.003)

School controls Yes Yes

Study controls Yes Yes

HISCO controls Yes Yes

Female × School Yes Yes

Female × Study Yes Yes

Female × HISCO Yes Yes

Num. obs. 31324 31324 31324 31324 31324 31324 31324 31324 31324

R2 0.003 0.003 0.004 0.005 0.005 0.077 0.005 0.017 0.090

Adj. R2 0.003 0.003 0.004 0.005 0.005 0.074 0.005 0.013 0.082

Dependent variable: Above mean grade in final examination average. Robust standard errors reported in parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1
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Table A.2 Relative grade difference over time: Top grade, all controls (OLS estimates, 1882-1929)

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Female −0.004∗∗ 0.002 0.055∗∗∗ 0.057∗∗∗ 0.056∗∗∗ 0.053∗∗∗ 0.048∗∗∗ 0.056∗∗∗ 0.041∗∗

(0.002) (0.002) (0.013) (0.013) (0.013) (0.016) (0.014) (0.014) (0.017)

Year trend −0.001∗∗∗ −0.001∗∗∗ −0.001∗∗∗ −0.001∗∗∗ −0.001∗∗∗ −0.001∗∗∗ −0.001∗∗∗ −0.001∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Female × Year trend −0.001∗∗∗ −0.001∗∗∗ −0.001∗∗∗ −0.001∗∗∗ −0.002∗∗∗ −0.001∗∗∗ −0.001∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Distance to closest school (log) 0.001∗∗ 0.001∗∗

(0.000) (0.001)

Female × Distance school −0.001 −0.002∗∗

(0.001) (0.001)

Distance to Oslo (log) 0.001∗ −0.001

(0.000) (0.000)

Female × Distance Oslo −0.000 0.002∗

(0.001) (0.001)

School controls Yes Yes

Study controls Yes Yes

HISCO controls Yes Yes

Female × School Yes Yes

Female × Study Yes Yes

Female × HISCO Yes Yes

Num. obs. 31324 31324 31324 31324 31324 31324 31324 31324 31324

R2 0.000 0.005 0.007 0.007 0.007 0.014 0.008 0.012 0.020

Adj. R2 0.000 0.005 0.007 0.007 0.007 0.010 0.008 0.008 0.012

Dependent variable: Highest possible grade (1) in final examination average. Robust standard errors reported in parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1
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Table A.3 reports OLS estimates across alternative thresholds in the grade distribution,

complementing Table 4 in the main text. The convergence pattern is visible across all thresholds,

not only at a single point in the distribution.

Table A.3 Relative grade difference over time (OLS effects, 1882-1929)

Above mean Above median Top 25% Top 10% Top grade

Female 0.208∗∗∗ 0.226∗∗∗ 0.152∗∗∗ 0.070∗∗ 0.041∗∗

(0.043) (0.044) (0.040) (0.029) (0.017)

Year trend −0.001∗∗∗ −0.001∗∗ −0.000 0.000 −0.001∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000)

Female × Year trend −0.005∗∗∗ −0.006∗∗∗ −0.004∗∗∗ −0.002∗∗∗ −0.001∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.000)

Distance controls Yes Yes Yes Yes Yes

School controls Yes Yes Yes Yes Yes

Study controls Yes Yes Yes Yes Yes

HISCO controls Yes Yes Yes Yes Yes

Female × Distance Yes Yes Yes Yes Yes

Female × School Yes Yes Yes Yes Yes

Female × Study Yes Yes Yes Yes Yes

Female × HISCO Yes Yes Yes Yes Yes

Num. obs. 31324 31324 31324 31324 31324

R2 0.090 0.088 0.055 0.034 0.020

Adj. R2 0.082 0.080 0.047 0.025 0.012

Dependent variable: Final examination average grade satisfying threshold denoted by column. Robust standard errors

reported in parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1

A.6 Grading differences: oral versus written examinations

Figure A.6 extends the analysis of grading differences discussed in Section 4.4.2 by comparing oral

and written performance separately for school-educated students and privatister. The differences

by education type are larger than the corresponding differences by sex, reinforcing the conclusion

that gendered grading bias is unlikely to explain the main results.
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Figure A.6 Oral versus written exam performance by education type

Note: Differences calculated as oral grade minus written grade. Lower numeric values indicate better grades.
Negative values therefore indicate better performance in oral examinations.
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