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Abstract      

We use random assignment of general practitioners (GPs) to provide the first evidence on the 

effects of female role models in childhood on the long-run educational outcomes of girls. We 

find that girls who are exposed to female GPs in childhood are significantly more likely to sort 

into traditionally male-dominated education programs in high school, most notably STEMM. 

These effects persist as females enter college and select majors. We also find strong positive 

effects on educational performance throughout their academic careers, suggesting that female 

role models in childhood improve education matches of girls. The effects we identify are 

significantly larger for high-ability girls with low educated parents, suggesting that female role 

models may improve intergenerational mobility and narrow the gifted gap for disadvantaged 

girls.  
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1 Introduction 

Females outperform males in educational attainment but remain significantly 

underrepresented in fields with high financial returns, most notably STEMM (Science, 

Technology, Engineering, Mathematics, and Medicine). This gender imbalance in educational 

choice can explain a large part of the gender wage gap (Carrell et al. 2010; Lavy and Sand 2015; 

Weinberger 1999), and a better understanding of the mechanisms underlying this phenomenon 

is imperative. As the conventional explanations of discrimination and differences in aptitude 

have largely been ruled out (e.g. Card and Payne 2017; Ceci et al. 2014; Hyde 2005), increasing 

attention has been placed on alternative mechanisms, such as the existence and availability of 

same-gender role models.   

Exposure to same-gender role models may affect educational decisions through several 

channels. Role models may fuel higher aspirations, reduce “stereotype threats" (internalizing 

other peoples’ stereotypes), and be a source of important information (Breda et al. 2018).1 A 

small but growing literature supports the role model hypothesis, showing that females who are 

exposed to female science teachers and professors in high school and college perform better in 

school, and are more likely to select into STEMM (Bettinger and Long 2005; Carrell et al. 

2010; Dee 2004; Dee 2005; Eble and Hu 2017; Griffith 2014; Hoffman and Oreopoulos 2009; 

Lim and Meer 2017; Mansour et al. 2018).2 However, several questions remain: are these 

effects temporary or permanent? Do they generalize to non-classroom settings? Can exposure 

at earlier ages produce similar effects?  

 The goal of this paper is to move beyond the existing role model literature by addressing 

each of these three questions, exploiting exogenous variation in general practitioner (GP) 

assignment for Norwegian children. Norwegian GPs act as gatekeepers to the country’s health 

care system, and are responsible for examining, diagnosing, and treating patients, as well as for 

hospital and specialist referrals. When individuals are no longer able to consult with their 

existing GPs, due to factors such as GP retirement, The Norwegian Health Economics 

Association reassigns them to new local GPs.3 We use GP reassignments due to GP retirement 

or other causes outside the patient’s control as a source of exogenous variation to test whether 

                                                 
1 We define role models in its broadest sense, though we acknowledge that several definitions and types of role 

models exist. For a concise discussion on this topic, see Chung (2000). 
2 A few studies have also explored the effect of role models on occupational choice. For example, using 

conditional random assignment of officers to cadets at West Point, Kofoed and McGovney (2017) show that 

females and minorities assigned to same-gender and same-race mentors are more likely to choose the same army 

branches as their mentors.   
3 The Norwegian Health Economics Administration (HELFO) is part of the Norwegian Directorate of Health.  
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childhood exposure to female GPs – a group of successful female STEMM role models – has a 

positive influence on the educational choice and performance of girls.4  

Using doctor-patient interactions to test for same-gender role model effects has several 

benefits. First, the role model interactions we study take place in childhood before any 

educational decisions have been made, which stands in contrast to the existing literature. 

Second, by tracing the role model effects throughout the children’s education careers – from 

compulsory school to college – we are able to examine effect persistency as the children age. 

Third, the role model interactions we study take place outside the classroom. This is interesting 

since the classroom effects may be driven by gender differences in teaching practices, the 

student-teacher interaction may be very different from other types of social interactions, and 

the purpose of a classroom (to create an environment conducive to the academic development 

of children) may make children more receptive to role model influences.5 Additionally, while 

it is very difficult to disentangle same-gender role model effects from other potential 

confounders in the classroom (e.g. gender differences in teaching practices), our setting 

provides an opportunity to test for these types of cofounders (gender differences in health 

practices) directly. 

           To perform our analysis, we leverage rich matched doctor-patient administrative data on 

all children in Norway that were subject to an exogenous GP reassignment between 2002 and 

2011. We link these data to detailed information on the educational performance and choices 

made by individuals throughout their academic careers, from 10th grade – the earliest age at 

which students have options regarding subject specialization – through college.  

Exposure to a female GP has a large positive effect on both STEMM choice and 

educational performance among girls. Specifically, assignment to a female GP during 

childhood leads to an increase in the probability of choosing a STEMM program in high school 

by 4 percentage points (20 percent relative to the mean), and an increase in high school STEMM 

GPA by 9 percent of a standard deviation. These effects persist as the girls in our sample enter 

college: assignment to a female GP during childhood leads to an increase in the probability of 

                                                 
4 It should be noted that individuals have the right to independently change the GP they have been assigned 

twice per year. However, using information on the exact cause of the GP swap, we ignore endogenous swaps 

initiated by the patients, and use only swaps caused by factors outside the control of the patients (GPs’ moving, 

reducing their workload or retiring). See Section 2 for more details.  
5 Breda et al. (2018) address some of these concerns by exposing students in a classroom to a one-hour 

presentation by female scientists designed to encourage girls to pursue STEM. Porter and Serra (2019) do a 

similar intervention, focusing on economics instead of STEM. Our paper complement theirs in several ways: (1) 

we use a natural experiment rather than a field experiment, (2) we look at interactions outside the classroom 

rather than inside the classroom, and (3) our treatment takes place at a much younger age. The relative 

contribution of our paper is thus to see whether the results they obtain from field experiments in the classroom 

generalize to naturally-occurring role model interactions at an earlier age outside the classroom.  
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choosing a STEMM college major by more than 2 percentage points. This suggests that female 

role models can close the gender gap in college STEMM choice by almost 20 percent. The 

effects we identify are large, but fall within the range of the effects that have been identified 

from shorter information interventions in the classroom (e.g. Breda et al. 2018; Porter and Serra 

2019). 

          We find that the effects of same-gender role models are significantly larger for girls with 

low-educated mothers – a group of girls that may be relatively less exposed to same-gender 

STEMM role models in general. This suggests that same-gender role models may facilitate 

intergenerational occupational mobility, contributing to a long-standing debate on the 

intergenerational transmission of human capital and how to facilitate upward socioeconomic 

mobility (e.g. Black, Devereux and Salvanes 2005). Unconditional quantile regressions reveal 

that it is high ability children with low-educated mothers that are driving our results. This 

suggests that female role models may help narrow the gifted gap for disadvantaged girls.6 This 

is consistent with evidence suggesting that investments in early childhood, in particular among 

children from disadvantaged backgrounds, can reduce inequality and help level the playing 

field (e.g. Carneiro and Heckman 2003; Elango, Garcia, Heckman and Hojman 2015). Similar 

to existing papers on role model effects in the classroom (e.g. Carell et al. 2010), we do not find 

an effect of GP gender match on male educational choice or performance.  

          This paper provides novel insights into how same-gender role models in childhood 

outside the classroom may shape educational choices and career decisions. These results have 

important policy implications. Specifically, educational choices in high school and college are 

likely to have significant effects on future labor market opportunities and career decisions, and 

may help in closing the gender wage gap (Carrell et al. 2010; Lavy and Sand 2015). Further, 

female students with same-gender role models are not only selecting into traditionally male-

dominated education programs, but they also are performing better in school, suggesting that 

same-gender role models improve education matches. Thus, intentionally matching girls to 

female role models (doctors, professors, supervisors, mentors), and establishing/scaling up 

same-gender mentorship programs, may be effective policy tools for narrowing the gender gap 

in educational choice and labor market outcomes.            

          The key assumption underlying our estimation strategy is that the gender of the 

exogenously provided GP that the government assigns to the individual is orthogonal to other 

individual characteristics that influence educational outcomes. We show extensive evidence 

                                                 
6 The gifted gap refers to the achievement gap between high-ability students from more and less advantaged 

socioeconomic backgrounds.  
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that our data are consistent with this assumption. First, we conduct a balance test showing that 

the gender of the exogenously assigned GP is uncorrelated with a rich set of observable 

characteristics. Second, we demonstrate that same-gender GP assignments after high school 

graduation has no impact on educational performance and choice in high school.7 Third, we 

conduct permutation tests in which we randomly assign treatment across individuals in our 

sample. Our true estimates are meaningfully larger than the distribution of these placebo 

estimates. Our robustness and falsification tests are inconsistent with the presence of biases due 

to non-random sorting of children to GPs of a specific gender, and the permutation tests 

demonstrate that we are not simply picking up random noise. These results support a causal 

interpretation of our findings. 

           In addition to a direct role model effect, some of our results could operate through health 

(same-gender GPs may impact how individuals interact with the health system) and the family 

(mothers’ interactions with the GP might also expose the mother to a female STEMM role 

model, which could impact the mothers’ outcomes directly and their children’s outcomes 

indirectly).8 While these alternative pathways do not pose a threat to our identification strategy, 

they would affect the interpretation of our results. Specifically, it would suggest that some of 

the effects we have identified are operating through a health-based non-role model channel, or 

through an indirect role-model channel via the impact of the GP on the girl’s mother.   

We find no evidence in favor of these alternative pathways: assignment to a same-

gender GP has no impact on the number of diagnoses, the likelihood of being diagnosed with a 

mental health issue, the probability of visiting the GP for birth control reasons, or fertility. We 

also find very little evidence to suggest that the effects are operating through the mother as 

measured by her education, labor market and health outcomes. This suggests that the effects 

we identify likely are driven by direct role model influences between the GP and the child. 

However, we acknowledge that the assignment of a same-gender GP will unavoidably change 

the conversation at home from talking about the doctor as a “he” to talking about the doctor as 

a “she”. To the extent that this drives some of our results, we consider it part of the treatment 

of being exposed to a visible role model.   

                                                 
7 The idea underlying this placebo test is that the overwhelming majority of individuals above age 20 have 

completed their high school education and entered either college or the labor market. Thus, GP gender matches 

after age 20 should not affect an individual’s educational performance and choice in compulsory school and high 

school. 
8 For example, girls may feel more comfortable with a female GP, and therefore be more likely to disclose health 

issues and receive treatment.  It is also possible that GPs are better able to relate with same-gender patients. 

While it is unlikely that such potential health effects will impact educational choice, improved health could 

affect educational performance (Ickovics et al. 2014). 
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           Our paper contributes to the existing literature in several ways. First, this is the first 

paper to study the effect of role model interactions that take place in childhood. This is an 

important contribution to the literature as the children in our sample have not made any 

educational decisions prior to exposure, such that the potential for role models to impact the 

children’s educational outcomes is much greater. Second, no other paper has examined the 

effects of same-gender role model interactions outside the classroom on educational choices. 

Shedding light on this question is important for understanding the extent to which the earlier 

research on teacher-student interactions generalize to non-classroom settings. Third, by 

examining the effect of GP gender match on health behavior and parental outcomes, we are 

able to rule out alternative pathways and better isolate the role model effect. This is an important 

finding, as one of the main concerns with the existing research on same-gender role models in 

the classroom has been that it may simply represent differences in teaching practices rather than 

true role model effects. Finally, our use of Norwegian registry data allows us to trace children 

throughout their educational careers and explore longer-term effects, something that existing 

role model studies have not been able to do. The persistency of the role model effect is 

interesting given the “leaking pipeline” phenomenon - a metaphor for the loss of women in 

STEMM fields at every step of the career ladder.  

          The rest of this paper proceeds as follows: In Section 2, we provide detailed information 

on the health care system as well as the education system in Norway; In Section 3, we introduce 

our data and empirical method; In Section 4, we present the main results from our analysis; In 

Section 5, we show results from falsification tests, robustness checks and sensitivity analysis; 

In Section 6, we conclude and provide policy recommendations. 

 

2 Background  

2.1 Health Care System and GP Assignment in Norway 

The Norwegian public health care system is based on the principle of universal access, 

and enrollment is automatic for all Norwegian residents. As in many other European countries, 

the health care system is a two-part system, with primary care provided by the local 

municipalities and specialist care provided by larger health regions.9   

          Access to specialist care and hospitals can normally only be achieved through referrals 

from GPs in the primary care sector (except in emergencies). The GP is therefore the first point 

of contact for non-emergency and preventive care, and is responsible for initial examination, 

                                                 
9 There are currently 422 municipalities and 4 health regions in Norway.  
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diagnosis and treatment. When GPs deem it necessary, they refer patients to a specialist at the 

hospital or to private specialists outside the hospital. In other words, the Norwegian GPs act as 

gatekeepers to the health system of Norway. 

          Beginning in 2001, the government assigns every individual residing in Norway to a local 

GP.10 In most cases, patients interact with their assigned GP every time they engage with the 

healthcare system.11 Prior to the introduction of this system, individuals were not tied to a 

specific GP, and had to find a GP every time they needed care. The system was introduced to 

improve doctor-patient relationships and ensure appropriate use of health care services. As of 

2015, there were 4,500 GPs in Norway, and each GP had an average of 1,200 patients on their 

list.12 The average GP was 47 years old, and 60% of GPs were male.  

When GPs retire, move, or for some other reason decide to terminate/reduce their patient 

list, the patients on that GP’s list are reassigned to a new GP in the municipality. We use GP 

reassignments due to GP retirement or other causes outside the patient’s control as a source of 

exogenous variation to test whether exposure to female GPs during childhood has a positive 

influence on the educational choice and performance of females.13 It is important to note that 

children often have the same GP as their mother. However, we find no evidence that our 

estimated effects of same-gender GP on girls' education are operating through their mothers (as 

measured by the mothers’ education, labor market, and health outcomes). 

          The majority of GPs are self-employed (less than 5 percent are salaried municipality 

employees), and municipalities contract with individual GPs to provide services to their 

residents by assigning them to a list of patients. GPs receive a combination of capitation from 

the municipalities (approximately 30 percent of their income), fee-for-service from the 

Norwegian Health Economics Administration (almost 70 percent of their income) and out-of-

pocket payments from patients. GP financing is determined nationally through bargaining 

between the Ministry of Health and the Norwegian Medical Association. 

         Health care is not entirely free in Norway, and a one-time consultation with a GP is 

associated with a copayment of NOK 155 ($18). The maximum annual amount that an 

individual can spend on health care (including medication) per year is NOK 2400 ($280) – the 

                                                 
10 Specifically, The Norwegian Health Economics Administration (part of the Norwegian Directorate of Health), 

assigns individuals to local GPs on behalf of the government.  
11 There are a few exceptions to this, for example if the patient is brought in to the ER. In this case, there is not 

necessarily any interaction between the patient and the GP.  
12 Patient list refers to the roaster of individual patients that the doctor is responsible for.  
13 It should be noted that individuals have the right to independently change the GP they have been assigned 

twice per year. However, using information on the exact cause of the GP swap, we ignore endogenous swaps 

initiated by the patients, and use only swaps caused by factors outside the control of the patients (GPs’ moving, 

reducing their workload or retiring). See Section 2 for more details.  
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government will cover any expenses exceeding that amount. Children under the age of 16 are 

exempted from copayments. Thus, there are no direct financial obstacles to GP access among 

the children included in our analysis.  

      

2.2  The Norwegian Education System 

The Norwegian education system consists of 10 years of tuition-free comprehensive 

compulsory education starting at age 6, with the curriculum set by the central government. 

During the first seven years, the children are taught a wide range of subjects but receive no 

official grades. In the last three years, students study a smaller set of subjects and begin to 

receive official grades. Following the successful completion of compulsory education, each 

individual has a statutory right to three years of tuition-free high school. The majority of 

Norwegian children pursue this option, but in contrast to many other countries, high school is 

not mandatory.   

          High school in Norway is very different from that in the US, and is comprised of 13 

distinct education programs: 5 academic and 8 vocational. The academic programs consist of 

three years of classroom education, while the vocational programs consist of two years of 

classroom education followed by 1-2 years of practical training in the field. In the first year of 

high school, students enroll in one of the 13 education programs. Following the first year, 

students choose a specialization within their broad education program. Approximately 60 

percent of students pursue one of the five academic tracks, while 40 percent choose one of the 

eight vocational programs.  

           High school education provides the student with university admission certification, 

vocational competence, or basic (craft) competence.14 Students in academic programs receive 

a university admission certification (and can apply to college), while students in vocational 

programs do not.15  Appendix Table A1 provides an overview of the education programs and 

tracks available at the high school level. To obtain a high school STEMM degree with 

university admission certification, a student has to select the “Specialization in General Studies” 

education program in the first year of high school, and then specialize in “Natural Science and 

Mathematics” in the second and third years.   

                                                 
14 Vocational and craft competence permits individuals to engage in specific professions. University admission 

certification permits individuals to apply to, and enroll in, college. 
15 However, individuals in vocational programs can take supplemental courses to attain this qualification 
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           Students apply to high school through a centralized online system with the grades from 

their final year of compulsory education at the age of 15. The application consists of ranking 

three education programs in the county of residence. If the number of applications exceeds the 

number of available slots for a given education program, students will be assigned based 

exclusively on their grades in compulsory school. However, even though admission to specific 

education programs are based on the grades obtained in compulsory school, Norwegian law 

ensures that the student will gain admission to one of the three programs on their list.   

 Higher education in Norway is offered by a range of universities and colleges, the 

majority of which are tuition-free public institutions. Admission to higher education is 

coordinated through the Norwegian Universities and Colleges Admission Service. Students 

apply to specific programs at the different universities, and if the number of applications 

exceeds the number of available slots for a given program, students will be assigned based on 

their grades in high school. Admission to university is conditional on having graduated from 

high school with a university admission certification. In addition, certain programs – most 

notably STEMM – impose specific course pre-requisites such that only individuals who have 

taken certain high school courses are eligible for admission. This makes it difficult for 

individuals with non-STEMM high school tracks to enroll in STEMM university programs, and 

highlights the importance of the student’s choice of high school track.16   

To summarize: For the purpose of our analysis, it is important to note that (1) the 

compulsory school GPA is imperative for admission to selective high schools and programs, 

(2) the choice of an academic high school program is important for obtaining a university 

admission certification and being able to access higher education, and (3) the GPA as well as 

the specific courses studied in high school (e.g. STEMM) are crucial for satisfying certain 

university major pre-requisites and gaining admission to these programs.  

 

3 Data and Method 

3.1  Data 

Our data come from rich administrative records on the universe of Norwegian residents 

born between 1967 and 2014. In our analysis, we include cohorts that graduated from high 

school between 2006 and 2014 (born between 1988 and 1996). We focus on these cohorts 

because our health visit data begin in 2006, and the last year for which we have detailed 

                                                 
16 This importance is further exemplified by the correlation between high school STEMM and college STEMM, 

which is around 0.35 during our analysis period.    
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education data is 2014. Panel A of Table 1 shows demographic information for these 

individuals.  

          The main strength of our data is that we can link individuals across different longitudinal 

micro-level data registries through unique individual identifiers. This allows us to combine the 

demographic information displayed in Panel A of Table 1 with detailed information on GP 

interactions (through the GP and health care use registries), educational choice and performance 

(through the compulsory, high school and university education registries) and family 

characteristics (through unique intergenerational identifiers and the population registry).17  

          The GP registry provides us with information on the GP of every individual in our 

sample, for each year since the introduction of the GP list system. We use unique GP identifiers 

to combine this registry with information from the health care use registry, which provides us 

with the number of times an individual visited her GP, for each year since 2006. The GP registry 

also contains information on whether an individual changed GP during the year, and the reason 

for that change. For the purpose of our study, we are interested in GP swaps that are outside the 

control of the individual patient, which generates plausibly exogenous variation in the gender 

of the patients’ new GPs.18 To this end, we focus exclusively on GP swaps that occurred due to 

the doctor deciding to terminate, or significantly reduce, her patient list. List reductions and 

terminations are unlikely to be correlated with the gender of the newly assigned GP, something 

we provide extensive evidence of in Section 5.  

          Panel B of Table 1 provides summary statistics for the GP visiting behavior of the 

individuals in our sample, as well as information on the frequency of GP swaps.19 The data 

show that the individuals in our sample met with their GP an average of 2 times per year 

conditional on going to the GP, amounting to approximately 30 times before deciding which 

high school education program to pursue. This means that the GP intervention we examine is 

less intense than the classroom experiments where students interact with teachers on a daily 

basis for a relatively long time (e.g.  Carrell et al. 2010; Lim and Meer 2017), but more intense 

than the information interventions in which successful females have come to classrooms to 

provide a brief one-time presentation (e.g. Breda et al. 2018; Porter and Serra 2019). 

                                                 
17 Appendix Table A2 reproduces Panel A of Table 1 for individuals not subject to an exogenous swap before 

age 15 (individuals omitted from analysis). The table shows that the composition of individuals included in our 

analysis are very similar to those excluded from the analysis on all observable dimensions. 
18 Individuals have the right to independently change the GP they have been assigned two times per calendar 

year. However, these GP swaps suffer from endogeneity issue, and we do not use these swaps in our analysis.  
19 Frequency of GP swaps are shown in Appendix Table A3.  
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Panel B of Table 1 demonstrates that girls are more likely to visit their GPs than boys. 

While a non-negligible fraction of our sample experienced a second swap during the period we 

study, very few individuals swapped GPs more than twice (Appendix Table A3). The average 

number of years that the individual remained with their exogenously-assigned GP is 3, and 

approximately 60 percent of children who experienced an exogenous swap prior to age 15 still 

have the same GP at age 15. This is important for the interpretation of our results as we are 

identifying intent-to-treat effects based on the initial exogenous swap.20  

          Our education data include detailed information on educational choice as well as 

academic performance. In terms of educational choice, we begin by using data from the high 

school registry to examine if GP gender match has an effect on the probability of choosing one 

of the five university-qualifying academic tracks discussed in Section 2. As discussed in Section 

2, students in academic programs receive a university admission certification (and can apply to 

college), while students in vocational programs do not.21 Next, we focus on the primary research 

question of this paper: Does a same-gender GP role model encourage girls to enroll in STEMM 

fields? We examine this question by estimating the effect of GP gender match on the probability 

of graduating with a high school STEMM degree. As discussed in Section 2, this choice is 

important for STEMM-eligibility at the university level (the correlation between high school 

STEMM and college STEMM is 0.35), and in supplemental analyses we use information from 

the university registry to explore if any potential educational choice effects in high school 

persist as individuals enter college.22  

          After exploring the impact of GP gender match on educational choice, we examine if it 

also had an impact on educational performance. The performance outcomes we examine 

include both compulsory and high school GPA. Since we are primarily interested in the impact 

of same-gender role models on the STEMM gender gap, we focus specifically on STEMM 

                                                 
20 Appendix Table A4 compares the background characteristics of girls who remain with their exogenously-

assigned GPs until age 15 with the background characteristics of girls who do not remain with their exogenously 

assigned GP until age 15 (either due to an additional exogenous swap, or due to an endogenous swap). With the 

exception of the mother’s years of education (which is economically small but marginally statistically 

significant) we are unable to reject the null hypothesis that the characteristics of the girls who remain with their 

exogenously-assigned GP until age 15 are the same as the characteristics of the girls who do not remain with 

their exogenously-assigned GP until age 15. While this speaks in favor of the generalizability of our results to 

the broader population, we acknowledge that these groups may differ on other dimensions that we cannot 

identify with our data.  
21 However, individuals in vocational programs can take supplemental courses to attain this qualification 
22 We restrict the sample to individuals with information about high school. As females are significantly more 

likely to complete high school, this means that our sample for females will be larger. Our results are robust to 

relaxing this restriction (available from the authors upon request).  
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GPA (average GPA across all STEMM courses). In auxiliary analyses, we extend the outcome 

set and examine if the potential STEMM GPA effects generalize to non-STEMM GPA as well.  

The compulsory school STEMM GPA is measured in grade 10, and is used by 

individuals when applying to high school. The high school STEMM GPA is measured in grade 

13, and is used by individuals to apply to college. Conditional on finding effects on educational 

choice, examining the effect of same-gender GP on academic performance in high school is 

particularly interesting as selection into STEMM could result either in lower academic 

performance (due to STEMM being a more academically challenging program) or higher 

academic performance (through improved program match and motivation). Panel C of Table 1 

provides descriptive statistics of educational performance and educational choice variables. On 

average, girls and boys do equally well in school as measured by GPA, both at the compulsory 

level as well as at the high school level. However, girls are more likely to have attended 

university than boys, but much less likely to sort into STEMM. This exemplifies the STEMM 

gender gap in educational choice discussed in the introduction. 

      

3.2  Method 

We exploit variation in GP-patient gender match among individuals born between 1988 

and 1996 who experienced an exogenous GP swap (due to patient list termination or reduction) 

between ages 6 and 15 (the age at which children submit their high school applications).23 We 

estimate models of the following form separately for males and females:  

 

𝑌𝑖 = 𝛼 + 𝛽1𝐺𝑃_𝑀𝑎𝑡𝑐ℎ𝑖 + 𝜏𝑡 + 𝜋𝑚 + 𝜃𝑐 + 𝜌𝑑 + 𝜀𝑖,                                          (1) 

 

where 𝑌𝑖 is one of the four core educational outcomes listed above for individual i: the 

probability of choosing an academic high school track, the probability of graduating with a 

STEMM high school degree, compulsory school STEMM GPA, and high school STEMM 

GPA. The variable 𝐺𝑃_𝑀𝑎𝑡𝑐ℎ𝑖  is a dichotomous variable taking the value of one if the gender 

of the exogenously assigned GP matches that of the individual, and zero otherwise. The 

coefficient of interest, 𝛽1, thus measures the effect of being randomly assigned to a same-gender 

GP in childhood, compared to being randomly assigned to an opposite-gender GP in childhood, 

on 𝑌𝑖. In the event that the individual experienced several different GPs during the analysis 

                                                 
23 Data limitations do not allow us to look at swaps that took place prior to the children turning 6. See Section 

3.1 for more details. 
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period, we focus on the gender of the first exogenous GP swap. This protects us against any 

potential endogeneity concerns after the initial swap, but likely attenuates our estimates. The 

results from estimation of equation (1) should therefore be interpreted as intent-to-treat 

effects.24 All standard errors are clustered at the level of the exogenously-assigned GP.25    

          Equation (1) also includes a set of birth cohort (𝜃𝑐), previous doctor (𝜌𝑑), municipality 

(𝜋𝑚) and year of swap (𝜏𝑡) fixed effects. The municipality fixed effects account for any 

systematic differences across municipalities correlated both with the probability of being 

assigned to a same-gender GP and the outcomes of interest. It is worth noting that the average 

size of a Norwegian municipality – 12,000 individuals – is small and represents a relatively fine 

classification of residential area. The previous doctor fixed effects subsume any fixed 

differences between the GPs that individuals were assigned to prior to experiencing a swap 

(such as the gender of the previous GP), that are correlated both with the probability of being 

assigned to a same-gender GP and with the outcomes of interest. Thus, if particularly able girls 

from specific GPs are more likely to be assigned to same-gender GPs, that will be controlled 

for by 𝜌𝑑. The birth cohort fixed effects control for any time-invariant differences between birth 

cohorts that may be correlated both with GP-gender match and the outcomes. For example, if 

younger cohorts are more likely to be assigned to same-gender GPs and also are more likely to 

perform well in school and choose STEMM programs, 𝜃𝑐 will account for that. Finally, the year 

of swap fixed effects ensures that our results are not driven by systematic differences across 

years that are related to GP match as well as our outcomes.  

Taken together, the fixed effects included in equation (1) protect against any systematic 

differences across birth cohorts, previous doctors, municipalities and year of swap, that may be 

correlated with the probability of being assigned to a same-gender GP and with the educational 

outcomes we examine.26 A factor that would bias our results therefore has to be correlated with 

the probability of being assigned to a GP of the same gender and the individual’s educational 

outcomes, but uncorrelated with the individual’s previous GP, municipality, birth year and year 

                                                 
24 As shown in Appendix Table A3, 90 percent of individuals in our sample do not experience more than one 

exogenous swap during the analysis period. However, some of these individuals have swaps for other reasons, 

such as requesting a new GP or moving. We do not use these other swaps due to endogeneity concerns, but their 

existence means that our results should be interpreted as ITT effects.  
25 As a robustness check, we also estimate Equation (1) using only those GP swaps that were caused by list 

terminations. Results from this exercise are shown in Online Appendix Table A7. This adjustment leads to larger 

point estimates and smaller standard errors.  
26 An alternative estimation strategy would be to use family fixed effects models. However, there are very few 

instances in which there are two sisters under the age of 15 who are assigned to different gender GPs, and we are 

therefore unable to utilize this identification strategy.  
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of swap. As shown in Section 5, such factors would also have to be uncorrelated with a rich set 

of individual demographics. 

          Conditional on the fixed effects in equation (1), the variation we exploit comes from 

differences in the GP-patient gender match among those who experienced an exogenous GP 

swap prior to submitting their high school applications. The assumption underlying the 

identification of the parameter of interest, 𝛽1, is that the GP-patient gender match is orthogonal 

to other individual characteristics that influence educational choice and performance. In Section 

5, we show extensive evidence that our data are consistent with this assumption. First, we 

conduct a balance test, which shows that the gender of the newly-assigned GP is uncorrelated 

with a rich set of observable characteristics. This suggests that randomization was successful. 

Second, we demonstrate that exogenous GP swaps that occur after high school graduation have 

no impact on high school educational choice or performance. Third, we conduct a series of 

permutation tests in which we randomly assign treatment across individuals in our sample 

(keeping the distribution of treatment constant). Our true estimates are meaningfully larger than 

the distribution of these placebo estimates. Our robustness and falsification tests are 

inconsistent with the presence of biases due to non-random sorting of children to GPs of a 

specific gender, and the permutation tests demonstrate that we are not simply picking up 

random noise. This provides support for a causal interpretation of our results. 

 

4 Results 

4.1 Baseline Results   

Table 2 presents the effect of same-gender GP on female educational choice and 

performance using the four core outcomes defined above: the probability of choosing an 

academic high school track, the probability of graduating with a STEMM high school degree, 

compulsory school STEMM GPA, and high school STEMM GPA. Each column in Table 2 

comes from a separate estimation of equation (1). The point estimates represent the average 

effect of assignment to a same-gender GP using the first exogenous GP swap experienced by 

the person, and should be interpreted as the intent-to-treat effect of same-gender role models.  

          Column 1 shows that girls who are exposed to a female GP during childhood are 5 

percentage points more likely to choose an academic education program in high school (7 

percent relative to the mean). As discussed in Section 2, the choice of an academic program in 

high school ensures immediate access to the higher education system of Norway and greatly 
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improves an individual’s chance of obtaining a university degree.27 Column 2 explores if GP 

gender affects the probability of graduating from high school with a STEMM degree (recall 

that STEMM specialization can be chosen first in the second year of high school). The point 

estimate closely mirrors that in Column 1, and shows that females who are assigned to female 

GPs in childhood are 4 percentage points more likely to obtain a STEMM degree in high school 

(20 percent relative to the mean). The results in Columns 1 and 2 thus suggest that exposure to 

same-gender GPs leads girls to sort into - and graduate from - educational programs that 

traditionally have been underrepresented by females and are associated with larger financial 

returns.  

          The remaining two columns of Table 2 examine if exogenous assignment to female GPs 

also influences the educational performance of girls. Column 3 present results for STEMM 

GPA at the compulsory level, and provides clear evidence of a positive effect of GP match on 

performance: the point estimate in Column 3 indicates that a girl who is exposed to a female 

GP experiences a 0.047 unit increase in STEMM GPA. This effect is 9 percent of a standard 

deviation (Table 1). As discussed in Section 2, the compulsory school GPA is imperative for 

admission to selective high school programs, and this result is thus consistent with the idea that 

role model exposure motivates individuals to work harder in compulsory school to get accepted 

to the more selective high school programs.   

          We also study if the performance effects identified in compulsory school persist as girls 

enter high school. Examining the effect of same-gender GP on academic performance in high 

school is particularly interesting as selection into STEMM could result either in lower academic 

performance (due to STEMM being a more academically challenging program) or higher 

academic performance (through improved program match and motivation). Column 4 of Table 

2 provides clear evidence of a positive effect of GP gender match on performance in high 

school. The point estimate is very similar to the STEMM GPA effect in compulsory school. 

This suggests that the effect of same-gender GP on educational choice does not induce worse 

academic performance. Rather, it leads to improved educational achievement, which could be 

due to improved education matching and enhanced motivation.  

                                                 
27 To better understand where these students are coming from, Appendix Table A5 shows results from estimation 

of equation (1) using non-STEMM academic track and non-academic track as dependent variables. The result 

from this exercise suggests that girls are pulled into the STEMM academic track from both of these groups 

rather than from one specific group, though more than 2/3 are coming from academic non-STEMM  programs. 

Due to power issues, we are unable to look separately at each of the 12 high school programs. 
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To examine if the same-gender GP effects for girls identified in Table 2 extend to boys 

as well, Table 3 provides results obtained from estimating equation (1) on our boy sample for 

each of our four core outcomes. Looking across the table, the point estimates are small (all of 

them are less than half the size of the female estimates) and none of them are statistically 

significant, suggesting that boys are not affected by being exposed to same-gender GPs. The 

results shown in Table 3 are consistent with previous literature on this topic in a classroom 

setting (e.g. Carrell et al. 2010). While the lack of significant same-gender role model effects 

among boys could be due to gender differences in receptiveness to role model influences, it 

could also be because the channels through which roles models are expected to operate 

(eradication of stereotype threats and provision of information) are less important for boys.28 

Specifically, the percentage of boys in STEMM fields is substantial, and there is a 

disproportionate availability of public figure male STEMM role models. It is important to note 

that the results in Table 3 also suggest that there is no across-the-board effect of female GPs on 

children: if female GPs had a positive influence on male children we would expect to find a 

negative effect of same-gender GP assignment among boys.  

Taken together, the results in Tables 2 and 3 suggest that same-gender GPs have a 

positive influence on females’ educational performance and choice but not on males’ 

educational performance and choice, and that these effects are not driven by an across-the-

board positive effect of female GPs on children. It is worth noting that the male sample is 

smaller than the female sample, such that our power to detect effects among boys is smaller. 

However, the differences in point estimates are substantial, while the standard errors are very 

similar, making it unlikely that the lack of a significant effect among boys is due to sample size.  

The results from this analysis provide important insights into how gender role model 

interactions in childhood may shape educational choices and career decisions of girls, and have 

important policy implications. Specifically, educational choices are likely to have significant 

effects on future labor market opportunities and career decisions, and may help in closing the 

gender wage gap (Carrell et al. 2010; Lavy and Sand 2015). In terms of policy implications, an 

interesting question with respect to our results is whether the effects are driven simply by 

increased awareness of the existence of females within the STEMM fields, or due to repeated 

interactions with a female in this field. To provide some suggestive evidence on this question, 

we estimate equation (1) separately for those that remain with their GPs until they send in their 

high school applications at age 15 and for those that do not remain with their GPs. Results from 

                                                 
28 Another potential explanation could be that boys visit their GPs less often. However, the descriptive statistics 

in Table 1 suggest that the gender difference in visiting behavior is small, making this an unlikely explanation.  



 

 

16 

 

this exercise are highly speculative as the decision to not remain with their initially exogenously 

assigned GP may be endogenous, and should therefore be interpreted with care. The results are 

shown in Appendix Table A6, and suggest that the identified effects are predominantly driven 

by individuals who remain with their GPs. Conditional on the endogeneity issue above, this 

suggests that repeated interactions with same-sex GPs, rather than simply increased awareness 

of females pursuing STEMM careers, drive the effects. 

Due to the lack of economically meaningful and statistically significant results among 

boys, we focus on same-gender GP matches on the educational choice and performance of girls 

in the remainder of the paper.  

 

4.2 Heterogeneity Analysis 

i.  Mother education level  

The effects of same-gender role models likely differ across individuals depending on 

the availability of same-gender role models in their families and surroundings. For example, a 

female with a highly educated mother may benefit and learn less from exposure to a female GP 

than a female with a low educated mother, since many of the channels through which role 

models may operate (providing higher aspirations, reducing stereotype threats and being a 

source of important information) have already been filled by the mother.  

          To examine this possibility, we estimate equation (1) for our core outcomes stratified by 

whether the female’s mother has more or less than a college degree.29 The results from this 

exercise are shown in Table 4. The results demonstrate that the role model effects identified in 

Section 4.1 are driven by daughters of low educated mothers. These results are consistent with 

our priors, and highlight that same-gender role models are not only important for closing the 

gender STEMM gap, but also for closing the within-gender socioeconomic STEMM gap. This 

suggests that same-gender role models could be an important tool for improving 

intergenerational occupational mobility, contributing to a long-standing debate on the 

intergenerational transmission of human capital and how to facilitate upward socioeconomic 

mobility (e.g. Black, Devereux and Salvanes 2005).  

 

 

 

                                                 
29 Unfortunately, we lack sufficient power to conduct a similar exercise based on whether the mother has a 

STEM education or not.  
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ii.  Distributional Effects 

Equation (1) estimates the average treatment effect of assignment to a same-gender GP. 

However, looking only at the mean effect likely misses important heterogeneity in effect size 

across the ability distribution. Specifically, exposure to same-gender role models are likely to 

incentivize students at the right-tail of the ability distribution who satisfy – or are close to 

satisfying – the requirements for choosing STEMM programs, while it may not be sufficient 

for incentivizing students at the left-tail of the distribution. To explore this further, Table 5 

show the results from estimating unconditional quantile regressions, using the methodology of 

Firpo et al. (2009). With respect to compulsory school STEMM GPA, the results in Panel A of 

Table 5 demonstrate that the effect of same-gender GP match on educational performance loads 

on individuals in the right tail of the ability distribution. The results for high school STEMM 

GPA largely mirror the results for compulsory school STEMM GPA, though quantiles 7 and 8 

are slightly noisier. Taken together, the results in Table 5 are consistent with our priors and 

with the previous literature on the effect of same-gender teachers in the classroom (e.g. Carrell, 

Page and West 2010). Combined with the results in Section 4.2 (i), Table 5 suggest that female 

role models may not only improve intergenerational mobility, but that they may also help 

narrow the gifted gap for disadvantaged girls.  

      

iii.  Age-at-swap 

Equation (1) estimates the average treatment effect of assignment to a same-gender GP. 

This may miss important treatment heterogeneity across age-at-swap. Specifically, it is unlikely 

that the effect of being exogenously assigned to a same-gender GP at age 6 is the same as the 

effect of being exogenously assigned to a same-gender GP at age 14. First, children exposed at 

a younger age may be differentially affected compared to children exposed at a later age since 

the GP-patient interaction likely is different. Second, children that experience a swap at an 

earlier age may be exposed to the gender of the new GP for a longer period of time.  

          To examine this age heterogeneity, we estimate a modified and more flexible version of 

equation (1) in which we replace 𝐺𝑃_𝑀𝑎𝑡𝑐ℎ𝑖 with a set of binary match variables based on the 

age at which the child experienced the swap. Specifically, we estimate models of the following 

form:  

      

𝑌𝑖 = 𝛼 + ∑ [𝜕𝑎(𝐸𝑥𝑜𝑔𝑆𝑤𝑎𝑝𝑖𝑎 𝑥 𝐺𝑃_𝑀𝑎𝑡𝑐ℎ𝑖)]3
𝑎=1 + 𝜏𝑡 + 𝜋𝑚 + 𝜃𝑐 + 𝜌𝑑 + 𝜀𝑖,                 (2) 
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where 𝐸𝑥𝑜𝑔𝑆𝑤𝑎𝑝𝑖𝑎 takes the value of 1 if individual i experienced an exogenous swap at age 

a, and zero otherwise, grouping individuals into three age bins: 6-9, 10-12, and 13-15.30 We 

pick these age groups because they represent distinct stages of the children’s educational 

careers. Specifically, age 6 through 9 correspond to lower primary education (Småskoletrinnet), 

age 10 through 12 correspond to upper primary education (mellomtrinnet), and age 13 through 

15 correspond to lower secondary education (ungdomsskolen).  

 The term (𝐸𝑥𝑜𝑔𝑆𝑤𝑎𝑝𝑖𝑎 𝑥 𝐺𝑃𝑀𝑎𝑡𝑐ℎ𝑖𝑎
) represents the interaction of age-at-swap (a) and 

gender match. This interaction term takes the value of 1 if the person experienced an exogenous 

swap to a same gender GP and the swap happens at that age, and 0 if the person swapped at a 

different age or did not experience a GP gender match. The results from this exercise are shown 

in Figure 1 for each of our four core outcomes: academic high school program, STEMM high 

school degree, compulsory school STEMM GPA, and high school STEMM GPA. Each point 

in the figure corresponds to the estimated effect of same-gender GP on girls who experienced 

the GP swap at the age range indicated on the x-axis.  

          The results in Figure 1 implies that girls who are exogenously assigned a female GP at 

an earlier age experience larger effects than girls exposed at a later age. This suggestive 

heterogeneity is largest when examining STEMM GPA in compulsory school, but is also 

noticeable when looking at STEMM GPA in high school and STEMM high school degree. 

With respect to academic high school program, there is no indication of such age-at-swap 

heterogeneity. It is important to note the suggestive effect heterogeneity documented in Figure 

1can be driven by two different factors: (1) girls who experience an exogenous swap at an 

earlier age may be exposed to the GP for a longer time period, and (2) girls who are exposed at 

an earlier age might be more receptive to role model influences. Unfortunately, it is not possible 

to disentangle which of these mechanisms are driving the suggestive evidence in Figure 1. 

 

4.3  Additional Outcomes 

i.  Non-STEMM GPA 

The results in Table 2 demonstrate that same-gender role models positively affect the 

STEMM GPA of female students, both in compulsory school and high school. As discussed in 

Section 3, these variables represent the average GPA across all STEMM courses. It is not clear 

that these effects lead to an improvement in the overall GPA, because the improved STEMM 

GPA could be due to students spending less time on other subjects in order to perform better in 

                                                 
30 Results using alternative groupings are available from the authors upon request. 
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STEMM subjects. To examine this in detail, Column 1 of Table 6 shows the result from 

estimating equation (1) using the non-STEMM GPA as the dependent variable.   

Column 1 of Table 6 shows that the positive educational performance effect 

documented in Table 2 is not restricted to STEMM subjects – females exposed to same-gender 

role models perform better in non-STEMM subjects as well, though the effects are smaller in 

magnitude. This is an important finding, because admission both to high school and university 

is dependent not only on performance in STEMM courses, but also on overall GPA. This result 

is consistent with the idea that role model exposure motivates individuals to work harder– 

irrespective of subject - to get accepted to more selective programs.   

 

ii.  College Enrollment and College Major Choice 

          In Table 6, we also examine if the positive effects on educational choice in compulsory 

school and high school persist as individuals enter college and choose majors. Looking at these 

outcomes is particularly important for understanding the persistence of the role model effects, 

something that earlier studies have not been able to explore. We focus on two outcomes: the 

probability of attending university (Column 2) and the probability of choosing a STEMM major 

(Column 3).  

Column 2 of Table 6 shows that there is no effect on enrolling in university, suggesting 

that same-gender role models do not have an impact on the extensive margin of females’ 

decision to pursue higher education. This result is consistent with the quantile regression results 

discussed above, which suggest that same-gender role models may be effective in motivating 

students on the margin, but ineffective in motivating those at the bottom of the ability 

distribution.   

While there is no effect of same-gender role models on females’ probability of enrolling 

in college, column 3 of Table 6 reveals that there is a positive, economically meaningful and 

statistically significant effect of same-gender role models on a female’s likelihood of choosing 

a STEMM major at university. In terms of magnitude, same-gender role models cause a 2 

percentage point increase in the probability of choosing a STEMM major for female students. 

Given the gender-specific enrollment rates in STEMM majors at university shown in Table 1, 

the 2 percentage point increase in the probability of choosing a STEMM major at university 

among females suggests that female role models can close the gender gap in college STEMM 

choice by almost 20 percent.31 Thus, exposure to same-gender role models do not affect an 

                                                 
31 𝐺𝑎𝑝 𝐶𝑙𝑜𝑠𝑒 = (

𝐸𝑓𝑓𝑒𝑐𝑡 𝑠𝑖𝑧𝑒 𝑓𝑜𝑟 𝑔𝑖𝑟𝑙𝑠

(𝑚𝑒𝑎𝑛 𝑏𝑜𝑦𝑠−𝑚𝑒𝑎𝑛 𝑔𝑖𝑟𝑙𝑠)
) ∗ 100 = (

0.02

0.185−0.077
) ∗ 100 = 18.5 
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individual’s decision to attend university, but conditional on wanting to attend university, it 

does affect the choice of major.32  

 

5 Balance, Falsification, Permutation and Alternative Pathways   

5.1 Balance Test 

The key assumption underlying our estimation strategy is that - conditional on birth 

cohort, previous doctor, municipality, and year of swap - the gender of the exogenously-

assigned GP is orthogonal to other individual characteristics that influence the educational 

outcomes we study. To examine this assumption, we conduct a balance test in which we regress 

a rich set of pre-determined observable characteristics on the gender match of the exogenously-

assigned GP using equation (1). The characteristics we explore are birth order, number of 

siblings, whether the child is born in Norway, the educational level of the mother, the age of 

the mother, marital status of the mother, the income of the mother, and the labor force 

participation status of the mother. If the GP gender is orthogonal to individual characteristics 

that may influence future educational decisions and performance, this exercise should return a 

series of economically small and not statistically significant point estimates. The results from 

this exercise are presented in Table 7. 

          The results in Table 7 provide evidence in favor of our identifying assumption, showing 

small and not statistically significant point estimates for each of the background variables 

included in this test. These results are inconsistent with non-random sorting across GP gender, 

and support a causal interpretation of our results.   

      

5.2 Falsification Test 

In addition to the balancing test discussed above, we perform a placebo test in which 

we examine the effect of exogenously generated GP-matches at ages 21 through 24 on 

educational outcomes at the compulsory and high school level. The idea underlying this placebo 

test is that the overwhelming majority of individuals above age 20 have completed their high 

school education and entered either college or the labor market. Thus, GP gender matches after 

age 20 should not affect an individual’s educational performance and choice in compulsory 

school and high school. If this exercise returns statistically significant and economically 

meaningful point estimates, that suggests that individuals subject to exogenous GP swaps were 

                                                 
32 As can be seen in Table 5, only a small fraction of females pursue STEMM degrees at university (less than 10 

percent). Unfortunately, there is therefore not enough power to study the effect of enrollment in individual 

STEMM programs.  
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non-randomly sorted across GPs of different gender, and that our results cannot be used to 

identify causal role model effects.  

          The results from this analysis are shown in Table 8. Looking across the columns in Table 

8, all point estimates are much smaller, or in the wrong direction, and none of them are 

statistically significant. This suggests that GP matches at ages 21 through 24 do not affect 

educational performance and choice in compulsory school and high school. These results are 

inconsistent with the presence of biases due to non-random sorting of children to GPs of a 

specific gender, and provide support for a causal interpretation of our results. 

 

5.3 Permutation Tests 

The balance test shows that the GP-patient gender matches we use are uncorrelated with 

a range of predetermined individual characteristics that potentially could affect the educational 

outcomes of interest. The falsification test provides additional support against non-random 

sorting of individuals to same-gender GPs. Another concern is that we are simply picking up 

random noise, and that our results are independent of treatment assignment. To investigate this 

potential issue, we perform a series of permutation tests in which we randomly reassign 

treatment to individuals and re-estimate equation (1) using this re-randomization. We perform 

the permutations 300 times for our four core outcomes and examine where the effects identified 

in Table 2 fall relative to these 300 alternative placebo estimates.33 If the results in Table 2 

represent true effects of same-gender GP assignment, the estimates in Table 2 should be larger 

than the vast majority of these simulations. If this were not the case, the placebo test would 

raise concerns that our estimates are due to random noise. 

          Figure 2 shows histograms of the distribution of effects obtained through the 300 

permutation simulations for each of our four core outcomes: academic high school track, high 

school STEMM degree, compulsory STEMM GPA, and high school STEMM GPA. The 

vertical lines in these figures indicate where the “true” estimates fall compared to the alternative 

placebo estimates. As shown in Figure 2, none of the simulated estimates exceeds the actual 

estimates for any of the outcomes. We can therefore reject the null hypothesis that any 

combination of treatment would generate the same magnitude of treatment effects as that 

displayed in Table 2.   

                                                 
33 Our choice of 300 permutations is arbitrary, but since the distribution of placebo estimates is far from the 

baseline estimates, we feel comfortable that additional permutations would not alter the results displayed in the 

figure.  
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5.4 Ruling Out Alternative Pathways 

In addition to a direct role model mechanism between the child and the GP, some of the 

identified effects may operate through the children’s health and parents. First, the GP may affect 

how an individual interacts with the health system. For example, girls may feel more 

comfortable with a female GP, and therefore be more likely to disclose health issues and receive 

treatment.  It is also possible that GPs are better able to relate with same-gender patients. While 

it is unlikely that this would affect an individual’s decision to pursue a STEMM degree, 

improved health could affect educational performance, and may therefore provide an additional 

pathway through which our effects operate. Second, it is also possible that part of the effects 

we identify operate through the mothers’ exposure to same-gender GPs. Specifically, mothers’ 

interactions with the GP might also expose them to female STEMM role models, which could 

impact their outcomes directly and their children’s outcomes indirectly (through improved 

resources at home or through access to better information via the mother).34  

          It is important to note that the alternative health and family mechanisms do not pose a 

threat to our identification strategy, and would not invalidate the findings that assignment to 

same-gender GPs in childhood positively affects girls educational performance in compulsory 

school and high school, makes them more likely to pursue academic high school programs and 

obtain high school STEMM degrees, and increases their likelihood of enrolling in STEMM 

programs at university. However, the existence of these pathways would affect the 

interpretation of our results. Specifically, it would suggest that some of the effects we have 

identified are operating through a health-based non-role model channel, or through an indirect 

role-model channel via the impact of the GP on the girl’s mother.   

          To examine the existence of a potential health-based non-role model channel, we estimate 

equation (1) using a battery of health-related outcomes measured at age 15: GP visits, number 

of diagnoses, mental health diagnoses, birth control visits, fertility (admission for delivery), and 

probability of remaining with the assigned GP. To examine if any of our effects are operating 

through indirect role model influences via the mother’s interaction with the GP, we estimate 

equation (1) using a number of education, labor market, and health outcomes of the mother 

                                                 
34 Not only because mothers are likely to accompany their children to the GP, but also because children are 

generally assigned to the same GP as their mother (their legal custodian if they do not live with their mother), 

such that a GP swap for the child also entails a GP swap for the mother.  
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when the child is 15. The education and labor market outcomes we look at are years of 

education, total income (in logarithmic form), and labor force participation.35  

          Panel A (health-based non-role model channel) and Panel B (indirect role-model effect 

through the mother) of Table 9 show results from these exercises. With respect to the potential 

health-based non-role model channel, the results in Panel A show that assignment to a same-

gender GP does not have an impact on any of the health-related outcomes of the child. The one 

exception is fertility, which displays a statistically significant effect. However, the point 

estimate of 0.000 is not economically meaningful. With respect to the potential indirect role-

model effect through the mother, the results in Panel B show that assignment to a same-gender 

GP does not affect the mother’s education, labor market, and health outcomes. Taken together, 

the results in Table 9 suggest that the effects we identify in Section 4 are unlikely to operate 

through a health-based non-role model channel, and they are unlikely operating through an 

indirect role model channel via the mother’s interaction with the GP. However, as noted in the 

introduction, we acknowledge that the assignment of a same-gender GP will unavoidably 

change the conversation at home from talking about the doctor as a “he” to talking about the 

doctor as a “she”. To the extent that this drives some of our results, we consider it part of the 

treatment of being exposed to a visible role model. 

The lack of a health-based non-role model channel is a particularly important finding, 

as one of the main concerns with the existing research on same-gender role models in the 

classroom has been that it may represent differences in teaching practices rather than true role 

model effects. While we acknowledge that there are additional unobserved health outcomes 

that we are unable to examine, it is unlikely that they are driving any of the effects as they 

would have to be uncorrelated with all the outcomes in Table 9, not subsumed by the four one-

dimensional fixed effects included in equation (1), but correlated both with the probability of 

being assigned a same-gender GP and the outcomes of interest.  

 

6 Discussion and Conclusion   

Females outperform males in educational attainment but remain significantly 

underrepresented in fields with high returns, most notably STEMM. This gender imbalance in 

educational choice can explain a large part of the gender wage gap, and a better understanding 

of how to narrow this gap is imperative for attaining gender wage parity.   

                                                 
35 We focus on the mother’s education and labor market outcomes when the child is 15 as this is when the 

daughter submits her high school application. If GP match has an impact on the mother’s education and labor 

market outcomes that indirectly affects the daughter, this is the age where one would expect to find an effect.       



 

 

24 

 

          We use random assignment of children to general practitioners to examine if female role 

models can be used to eliminate some of the observed gender gap in educational choice. We 

test if girls who are randomly assigned and exposed to female GPs - a group of successful 

female STEMM role models - perform better in school and are more likely to pursue STEMM 

degrees, compared to girls assigned to male GPs. This is the first paper to study the effects of 

female role models in childhood on the long-run educational outcomes of girls. It is also the 

first paper to explore the effects of same-gender role model interactions outside the classroom. 

          We find that exposure to a female GP has a statistically significant and economically 

meaningful positive effect on the probability that girls pursue academic high school programs, 

graduate with STEMM degrees from high school, and choose STEMM majors at university. A 

back-of-the-envelope calculation suggests that female role models can close the gender gap in 

college STEMM choice by up to 20 percent. These effects fall within range of what has been 

identified in other settings (e.g. Breda et al. 2018; Porter and Serra 2019). The persistency of 

the role model effect is interesting given the “leaking pipeline” phenomenon - a metaphor for 

the loss of women in STEMM fields at every step of the career ladder.  

          We also document significant improvements in educational achievement among girls 

who are assigned to a female GP, both at the compulsory level and at the high school level. The 

fact that enrollment in more difficult education programs is accompanied by improved 

educational performance suggest that selection into STEMM programs does not lead to a 

deterioration of educational achievement, and that same-gender role models improve education 

matches. We do not find any effects of same-gender assignment on male education choices or 

performance.   

The effects we identify are larger for girls with low-educated mothers, suggesting that 

same-gender role models may facilitate intergenerational occupational mobility, contributing 

to a long-standing debate on the intergenerational transmission of human capital and how to 

facilitate upward socioeconomic mobility (e.g. Black, Devereux and Salvanes 2005). 

Performing unconditional quantile regressions reveal that it is high ability children with low-

educated mothers that are driving our results. This suggests that female role models may help 

narrow the gifted gap for disadvantaged girls.  

By tracing the individuals in our analysis sample through a range of medical registries 

in Norway we directly explore if our results operate through improved health, and by linking 

children to their parents through unique intergenerational family identifiers we explicitly 

examine if some of the estimate effects are operating through the mother. We find no evidence 

in favor of these alternative pathways: assignment to a same-gender GP has no impact on the 
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number of diagnoses, the likelihood of receiving a mental health diagnosis, the probability of 

visiting the GP for birth control reasons, or fertility. Assignment to same-gender GP also has 

no impact on the mother’s education and labor market outcomes. This suggests that the effects 

we identify likely are driven by direct role model influences between the GP and the child. The 

lack of a health-based non-role model channel is interesting as one of the main concerns with 

the existing research on same-gender role models in the classroom has been that it may 

represent differences in teaching practices rather than true role model effects. 

          Our results demonstrate that female role models can be successful in not only reducing 

the gender STEMM gap in educational choice in both high school and college, but also in 

raising the educational performance of females. These effects have important policy 

implications. Specifically, they imply that intentionally matching girls to female role models 

(doctors, professors, supervisors, mentors), and scaling up existing same-gender mentorship 

programs, may be effective policy tools for narrowing the gender gap in educational choice and 

labor market outcomes.  
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Table 1: Descriptive Statistics of Individuals in Sample

Girls Boys
Mean St.D Mean St.D

Panel A: Family Composition
Birth order 1.864 0.983 1.850 0.985
Siblings 1.697 1.064 1.707 1.052
Born in Norway 0.861 0.346 0.851 0.356
Mother age (birth) 28.987 5.008 29.414 4.822
Mother marital status (birth) 0.567 0.496 0.595 0.491
Parental years of education (birth) 13.775 2.343 14.121 2.309
Both parents born abroad 0.058 0.234 0.068 0.252

Panel B: GP Visiting Behavior
GP visits age 15 1.165 1.630 0.898 1.525
GP visits age 15 conditional on visiting 2.130 1.680 1.915 1.730
Still with ex. GP at age 15 0.613 0.487 0.616 0.486

Panel C: Educational Performance and Choice
Compulsory school GPA 4.591 0.573 4.430 0.595
Compulsory school STEMM GPA 4.303 0.889 4.351 0.914
High school GPA 4.314 0.654 4.185 0.681
High school STEMM GPA 3.993 0.890 3.940 0.905
Academic track year 1 0.734 0.440 0.807 0.395
High school STEMM degree 0.195 0.396 0.303 0.460
Ever College 0.751 0.433 0.678 0.467
Ever College STEMM 0.077 0.266 0.185 0.388

Notes: Authors’ calculations based on detailed administrative records. Sample includes all
boys and girls born between 1988 and 1996 who were subject to at least one exogenous GP
swap prior to age 15. Number of observations is approximately 8500 girls and 5500 boys.
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Table 2: Effect of same-gender GP on educational choice and performance of girls

High school High school Compulsory school High school
academic track STEMM degree STEMM GPA STEMM GPA

Same-gender GP 0.052*** 0.039** 0.084** 0.109***
(0.017) (0.018) (0.039) (0.039)

Mean 0.736 0.194 4.297 3.993
Observations 8679 8424 8617 8258

Notes: The table shows the β1 coefficients obtained through estimation of equation (1) as described in the text
and reproduced here for the sake of clarity: yi = α + β1GP_Matchi + τt + πm + θc + ρd + εi. yi is a general
term denoting the outcome listed on top of each column, and each estimation includes municipality (πm), year of
swap (τt), birth year (θc) and previous GP (ρd) fixed effects. The point estimates depicted in the table should
be interpreted as the effect of random assignment to same-gender GP in childhood on the outcome listed at the
top of the column. Standard errors are clustered at the level of the exogenously-assigned GP. Sample includes all
girls born between 1988 and 1996 who were subject to at least one exogenous GP swap prior to age 15. * denotes
significance at the 10 percent level, ** denotes significance at the 5 percent level and *** denotes significance at
the 1 percent level.
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Table 3: Effect of same-gender GP on educational choice and performance of boys

High school High school Compulsory school High school
academic track STEMM degree STEMM GPA STEMM GPA

Same-gender GP 0.011 0.002 -0.038 0.010
(0.020) (0.025) (0.047) (0.049)

Mean 0.807 0.600 4.350 3.940
Observations 5514 5338 5475 5253

Notes: The table shows the β1 coefficients obtained through estimation of equation (1) as described in the text
and reproduced here for the sake of clarity: yi = α + β1GP_Matchi + τt + πm + θc + ρd + εi. yi is a general
term denoting the outcome listed on top of each column, and each estimation includes municipality (πm), year of
swap (τt), birth year (θc) and previous GP (ρd) fixed effects. The point estimates depicted in the table should
be interpreted as the effect of random assignment to same-gender GP in childhood on the outcome listed at the
top of the column. Standard errors are clustered at the level of the exogenously-assigned GP. Sample includes all
boys born between 1988 and 1996 who were subject to at least one exogenous GP swap prior to age 15. * denotes
significance at the 10 percent level, ** denotes significance at the 5 percent level and *** denotes significance at
the 1 percent level.
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Table 4: Effect of same-gender GP on females, by mother’s education

Compulsory school High school High school High school
STEMM GPA STEMM GPA academic track STEMM degree

Panel A: Mother college or more
Same-gender GP 0.021 -0.014 0.029 0.035

(0.091) (0.098) (0.033) (0.050)

Mean 4.632 4.243 0.851 0.291
Observations 2339 2337 2341 2341

Panel B: Mother less than college
Same-gender GP 0.101* 0.137** 0.070*** 0.093***

(0.054) (0.053) (0.026) (0.024)

Mean 4.212 3.874 0.675 0.152
Observations 4637 4652 4654 4643

Notes: The table shows the β1 coefficients obtained through estimation of equation (1) as described in the text
and reproduced here for the sake of clarity: yi = α + β1GP_Matchi + τt + πm + θc + ρd + εi. yi is a general
term denoting the outcome listed on top of each column, and each estimation includes municipality (πm), year of
swap (τt), birth year (θc) and previous GP (ρd) fixed effects. The point estimates depicted in the table should
be interpreted as the effect of random assignment to same-gender GP in childhood on the outcome listed at the
top of the column. Standard errors are clustered at the level of the exogenously-assigned GP. Panel A includes all
girls who were subject to at least one exogenous GP swap prior to age 15 and has a mother with at least a college
education. Panel B includes includes all girls who were subject to at least one exogenous GP swap before age 15
and has a mother with less than a college education. * denotes significance at the 10 percent level, ** denotes
significance at the 5 percent level and *** denotes significance at the 1 percent level.
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Table 6: Effect of same-gender GP, additional outcomes

Compulsory school High school College College
non-STEMM GPA non-STEMM GPA enrollment STEMM enrollment

Same-gender GP 0.040* 0.067** 0.005 0.022*
(0.023) (0.028) (0.017) (0.013)

Mean 4.297 4.384 0.754 0.077
Observations 8617 8678 8680 8680

Notes: The table shows the β1 coefficients obtained through estimation of equation (1) as described in the text and
reproduced here for the sake of clarity: yi = α+ β1GP_Matchi + τt + πm + θc + ρd + εi. yi is a general term denoting
the outcome listed on top of each column, and each estimation includes municipality (πm), year of swap (τt), birth year
(θc) and previous GP (ρd) fixed effects. The point estimates depicted in the table should be interpreted as the effect of
random assignment to same-gender GP in childhood on the outcome listed at the top of the column. Standard errors
are clustered at the level of the exogenously-assigned GP. Panel A includes all girls who were subject to at least one
exogenous GP swap prior to age 15 and has a mother with at least a college education . Panel B includes includes
all girls who were subject to at least one exogenous GP swap before age 15 and has a mother with less than a college
education. * denotes significance at the 10 percent level, ** denotes significance at the 5 percent level and *** denotes
significance at the 1 percent level.
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Table 8: Placebo Tests; Post high school GP swaps

Compulsory school High school High school High school
STEMM GPA STEMM GPA academic track STEMM degree

Same-sex GP 0.024 -0.048 0.009 -0.012
(0.028) (0.046) (0.009) (0.015)

Mean 4.048 3.973 0.752 0.146

Notes: The table shows the β1 coefficients obtained through estimation of equation (1) as described in the text
and reproduced here for the sake of clarity: yi = α+β1GP_Matchi +τt +πm +θc +ρd +εi. yi is a general term
denoting the outcome listed on top of each column, and each estimation includes municipality (πm), year of
swap (τt), birth year (θc) and previous GP (ρd) fixed effects. The point estimates depicted in the table should
be interpreted as the effect of random assignment to same-gender GP in childhood on the outcome listed at the
top of the column. Standard errors are clustered at the level of the exogenously-assigned GP. Sample includes
all girls who subject to at least one exogenous GP swap between age 21 and 24. * denotes significance at the 10
percent level, ** denotes significance at the 5 percent level and *** denotes significance at the 1 percent level.
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Figure 1: Same-gender role model effects by age-at-swap, females

Notes: Authors’ estimation of a equation (2) as described in text and reproduced here for the sake of clarity: yi = α +∑3
a=1[∂a(ExogSwapiaxGPMatchi)] + τt + πm + θc + ρd + εi. yi is a general term denoting the outcome listed on top of each

column, and each estimation includes municipality (πm), year of swap (τt), birth year (θc) and previous GP (ρd) fixed effects.
The point estimates depicted in the table should be interpreted as the effect of random assignment to same-gender GP in the
age range denoted on the x axis. Heterogeneity in effect size across age ranges are driven both by differences in the lenght of
exposure and differences in how susceptive individuals are to role models influences in the different age ranges. Standard errors
are clustered at level of the exogenously-assigned GP. Sample includes all girls born between 1988 and 1996 that were subject
to at least one exogenous GP swap prior to age 15.
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Figure 2: Permutation tests

(a) Compulsory school STEMM GPA (b) High school STEMM GPA

(c) Academic high school track (d) High school STEMM degree

Notes: Authors’ estimation of equation (1) as described in text and reproduced here for the sake of clarity: yi =
α + β1GP_Matchi + τt + πm + θc + ρd + εi. yi is a general term denoting the outcome listed on top of each subfigure,
and each estimation includes municipality (πm), year of swap (τt), birth year (θc) and previous GP (ρd) fixed effects. Each
subfigure plots the distribution of point estimates obtained from 300 permutations of Equation (1) in which treatment status has
been randomly assigned across individuals holding the distribution of treatment constant. The dotted vertical line illustrates
where in this distribution the identified effect in Table 2 falls. Regressions include municipality, year of swap, birth year and
previous GP fixed effects. Standard errors are clustered at level of the exogenously-assigned GP. Sample includes all girls born
between 1988 and 1996 that were subject to at least one exogenous GP swap prior to age 15.
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Table A2: Descriptive statistics of individuals not in sample

Girls Boys
Mean St.D Mean St.D

Birth order 1.830 0.950 1.817 0.936
Siblings 1.683 1.041 1.671 0.999
Born in Norway 0.855 0.352 0.841 0.366
Mother age (birth) 28.974 4.873 29.384 4.777
Mother marital status (birth) 0.614 0.487 0.637 0.481
Parental years of education (birth) 13.937 2.353 14.300 2.301
Both parents born abroad 0.061 0.240 0.063 0.251

Notes: Authors’ calculations based on detailed administrative records. Sample includes
all boys and girls born between 1988 and 1996 who were not subject to an exogenous GP
swap prior to age 15. Number of observations is approximately 108500 girls and 73400
boys.
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Table A3: Swap frequency

Exogenous GP swap
No Swaps 0
One Swap 12292
Two Swaps 1333
Three Swaps 131
Four Swaps 13
Five Swaps 1

Notes: Number of individuals that experienced
different frequencies of exogenous swaps prior to
turning 15. Sample includes all boys and girls
born between 1988 and 1996 who were subject to
at least one exogenous GP swap prior to age 15.
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Table A5: Effect of same-gender GP on females, addi-
tional outcomes

Non-STEMM Non-academic
academic tracks tracks

Same-gender GP -0.028 -0.012
(0.020) (0.010)

Mean 0.726 0.079
Observations 8449 8680

Notes: The table shows the β1 coefficients obtained through
estimation of equation (1) as described in the text and reproduced
here for the sake of clarity: yi = α + β1GP_Matchi + τt + πm +
θc + ρd + εi. yi is a general term denoting the outcome listed on
top of each column, and each estimation includes municipality (πm),
year of swap (τt), birth year (θc) and previous GP (ρd) fixed effects.
The point estimates depicted in the table should be interpreted as
the effect of random assignment to same-gender GP in childhood
on the outcome listed at the top of the column. Standard errors
are clustered at the level of the exogenously-assigned GP. Sample
includes all girls who were subject to at least one exogenous GP
swap prior to age 15. * denotes significance at the 10 percent
level, ** denotes significance at the 5 percent level and *** denotes
significance at the 1 percent level.
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Table A7: Effect of same-gender GP on female educational choice and performance, GP list
termination only

Compulsory school High school High school High school
STEMM GPA STEMM GPA academic track STEMM degree

Same-gender GP 0.134*** 0.134*** 0.062*** 0.063***
(0.042) (0.045) (0.019) (0.021)

Mean 4.293 3.990 0.734 0.193
Observations 8174 7825 8236 7986

Notes: The table shows the β1 coefficients obtained through estimation of equation (1) as described in the text
and reproduced here for the sake of clarity: yi = α + β1GP_Matchi + τt + πm + θc + ρd + εi. yi is a general
term denoting the outcome listed on top of each column, and each estimation includes municipality (πm), year of
swap (τt), birth year (θc) and previous GP (ρd) fixed effects. The point estimates depicted in the table should be
interpreted as the effect of random assignment to same-gender GP in childhood on the outcome listed at the top
of the column. Standard errors are clustered at the level of the exogenously-assigned GP. Sample includes all girls
who were subject to at least one exogenous GP swap caused by GP list termination prior to age 15. * denotes
significance at the 10 percent level, ** denotes significance at the 5 percent level and *** denotes significance at
the 1 percent level.
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