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Transmitting Rights: Effective Cooperation,
Inter-gender Contact, and Student Achievement'

By SULTAN MEHMOOD, SHAHEEN NASEER, AND DANIEL L. CHEN

We provide experimental evidence of teacher-to-student transmis-
sion of gender attitudes in Pakistan. We randomly show teachers a
pro-women’s rights visual narrative. Treated teachers increase their
and students’ support for women’s rights, unbiasedness in gender
implicit association tests (IATs), and willingness to petition par-
liament for greater gender equality. Students improve coordination
and cooperation with the opposite gender. Effects are larger when
teachers teach a gender-rights curriculum. Mathematics achieve-
ment increases for classrooms assigned to form mixed-gender study
groups treated with an intense program (visual narrative and curric-
ulum), while absent in same-sex study groups. Gender attitudes are
transmissible and cooperation improves student outcomes. (JEL121,

128, J16, K38, O15)

A teacher affects eternity.
—Henry Adams in A Letter to Teachers (1910)

ow are rights revolutions transmitted in societies? The last century witnessed

an extraordinary extension of civil rights and freedoms to women and to reli-
gious, sexual, and ethnic minorities. Particularly impressive progress was achieved
on women'’s rights, especially in economically developed societies. Yet in much of
the world, women still have fewer labor market and educational opportunities; lower
physical mobility; less autonomy to run for political office or to make their own
decisions about marriage, divorce, and finances; and even less freedom to choose
their friends (Doepke and Tertilt 2009; Duflo 2012; Fernandez 2014; Fernandez
and Wong 2014; Giuliano 2020; Field et al. 2021; Seror 2022). These disparities
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are often rooted in cultural attitudes and transmitted from generation to generation
(Maurin and McNally 2008; Bisin and Verdier 2011; Alesina et al. 2013; Doepke
and Zilibotti 2017; Giuliano and Nunn 2021).

Given these entrenched disparities, our study advances the discourse on gen-
der parity by empirically substantiating the transformative power of education in
reforming societal norms. We corroborate findings from influential randomized
control trials (Alan et al. 2021; Dhar et al. 2022), which demonstrate that curric-
ular reforms can significantly foster equitable gender attitudes and enhance social
cohesion. Building on this literature, our study offers three core insights into the
effectiveness of such interventions. First, non-gender-specific interventions, such as
those aimed at fostering overall empathy, fail to significantly alter gender attitudes or
improve student test scores, suggesting the ineffectiveness of broad-based strategies.
Second, gender-focused interventions, even light-touch ones like a gender-themed
film screening with structured discussion, can positively influence gender attitudes,
suggesting the efficacy of targeted approaches for influencing attitudes. Third, to
significantly influence attitudes and improve academic outcomes, intensive mea-
sures such as pairing a gender-rights movie with a related curriculum are needed to
foster inter-gender cooperation in education and enhance students’ test scores.

We implement a randomized control trial in collaboration with PEN, one of the
largest networks of charter schools in the world, operating schools across Pakistan.
We randomly assign female teachers to one of the following four treatment arms. The
first two treatment arms are inspired by economic theory: utilitarianism and identity
theory. The principle of utilitarianism is that actions should be evaluated by their util-
ity for oneself and for society as a whole. By emphasizing the importance of empathy,
teachers may be encouraged to embrace a more balanced approach to gender equality.
Teaching the malleability of one’s identity—in particular, regarding growth in empa-
thy—may increase empathy toward outgroups (see, e.g., Weisz and Zaki 2017). In the
third treatment, teachers are presented with a visual narrative (Riley 2019; Banerjee
et al. 2019) developed at Johns Hopkins University—an award-winning movie—
emphasizing the importance of women’s rights (Benabou, Falk, and Tirole 2018).
Finally, the fourth treatment reinforces the visual narrative with a gender-rights curric-
ulum that the teachers then teach to their students in a semester-long class.

We measure the impacts both on the teacher’s own attitudes and on their students’
attitudes, as well as on student achievement and gender gaps in student achieve-
ment. The gender-rights lessons included structured discussions where students
envisioned the rights of men and women: The curriculum encouraged self-reflection
by students. To create the opportunity for reflective equilibrium—a delibera-
tive mutual adjustment through inter-gender interactions—we cross-randomized
teachers to form either mixed-gender or same-gender student study groups. This
cross-randomization enabled us to experimentally examine a causal mediating chan-
nel (of inter-gender contact) through which achievement may be boosted. Outcomes
are measured six months and one year after the treatment.

The visual narrative presented in the Bo/ movie influences gender rights attitudes
among teachers in the short and medium term. Treatment effects are observed after both
the stand-alone visual narrative and the joint visual narrative and gender-rights curric-
ulum. Support for equitable gender rights among teachers was roughly 0.15 standard
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deviations higher in the group treated with the visual narrative alone and increases to
0.25 standard deviations for teachers when the visual narrative is combined with the
gender-rights curriculum. Effects were persistent, with coefficient estimates remaining
similar about six months and one year after the treatment. The shift in attitudes is also
reflected in the teachers’ decisions to petition the government. The visual narrative
treatment alone led to at least a 5 percentage point increase in the likelihood of signing
pro-women’s rights petitions. When this narrative was paired with the gender-rights
curriculum, the coefficient estimates suggest that the likelihood of petitioning rose by
approximately 20 percentage points. This shows at least a doubling of petitions over
the sample mean relative to the control group. Teachers’ implicit attitudes, as mea-
sured by IAT scores, are also affected: The joint treatment reduced implicit gender
bias by about 0.35 standard deviations in both the short and medium term.

Consistent with teachers’ internalizing the shift in attitudes through their teaching,
the stand-alone visual narrative treatment spilled over to students, and impacted their
gender attitudes. The visual narrative treatment on its own led to students becom-
ing 0.1 standard deviations more supportive of gender rights. When it was com-
bined with the semester-long gender-rights curriculum, students became more than
twice as likely —about 0.25 standard deviations—more supportive of gender rights.
These two results together illustrate the teacher-to-students transmission of gender
rights attitudes, especially striking is the impact of the standalone visual narrative
treatment on students since this treatment squarely focused on teachers. Students’
behavior in cooperation and coordination games when the interaction partner is the
opposite gender shifted by 0.2 (in the visual narrative treatment arm) to 0.3 standard
deviations (in the visual narrative plus gender-rights curriculum treatment arm).
Students in the joint treatment arm (visual narrative plus gender-rights curriculum)
also score 0.12 standard deviation higher in mathematics exams. All of these effects,
the elevation in cooperation and coordination to the opposite gender due to visual
narrative treatment or the joint treatment as well as the elevation in math achieve-
ment due to the joint treatment, arise only in mixed-gender study groups.

The rest of the paper is organized as follows. Section I provides the background
and experimental design. Section II describes the data and empirical specification,
while Sections III and IV present the main results. Section V reports the results
of our experimental mediation analysis. A final section provides some concluding
remarks. Supplemental Appendixes discuss a series of sensitivity tests and provide
the corresponding results and additional experimental details.

I. Background and Study Design
A. Background

We collaborate with PEN and embed a large field experiment within their teacher
training drives in 2021. PEN is a nonprofit organization that aims to improve the
quality of education via a public-private charter. The approach is similar to char-
ter schools in the United States. These schools are privately managed using public
funds in a public-private partnership. We implement a randomized evaluation in
all charter schools in Punjab, the largest province of Pakistan, where the network
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employs 607 teachers and oversees about 15,000 students. According to the PEN
mission statement, the focus is not on infrastructure investments but rather on rais-
ing the quality of education by improving the quality of teachers:

We believe that instead of investing resources in ‘bricks and mortar’, we
can leverage the existing infrastructure of public schools to focus on what
goes on inside the classroom. The highest percentage of our resources
goes towards academic improvement and educational initiatives for the
children; which entails teachers’ training."

B. Study Design

Using a random number generator, we randomly assigned 607 teachers to one of
the following treatment arms: (i) utilitarian treatment (121 teachers); (ii) malleability
treatment (121 teachers); (iii) visual narrative treatment (122 teachers); (iv) joint
visual narrative and gender-rights curriculum treatment (121 teachers); and (v) the
control treatment was provided information on procedures to open a bank account in
Pakistan (122 teachers). The complete transcripts of the utilitarian and malleability
treatments are reported in Supplemental Appendix Tables A1 and A2, respectively.
Transcripts to structure the discussion were identical for each treatment arm, includ-
ing the control arm, and are reported as Table A3 in Supplemental Appendix A.
Supplemental Appendix Figure B1 presents a comprehensive summary of the out-
comes, treatment specifics, timeline, and principal findings of this study, alongside
other studies conducted in partnership with PEN in Pakistan. This integrated perspec-
tive aids in the comparative analysis and meta-interpretation of the current research.

C. Experimental Implementation Details

Baseline, midline, and endline surveys were conducted in February, September, and
March, respectively. We organized classroom-level study groups from four months
before the first mathematics examination until the math finals. We cross-randomized
teachers to organize students within their classes in mixed-gender or same-gender
study groups (from April to July). Figure 1 provides an illustration of the study groups
during authors’ random spot visits. We conducted the first round of data collection
6 months after the intervention (short-term effects), while the second round of data
was collected 12 months later. In both rounds, the data collection was supervised by
school administrators and the PEN staff. We worked with a local training department
within PEN to manage the surveys with support from our research enumerators.

D. Utilitarian and Malleability Treatments
This pair of two-hour interventions targeted broad-based compassion that high-

lighted global attentiveness to all groups, rather than being limited to gender atti-
tudes. Specifically, the utilitarian intervention was designed to underscore the

"Progressive Education Network (2022). PEN mission statement. Retrieved from http://www.pen.org.pk/
our-approach-9464.
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FIGURE 1. IMPACT OF MOVIE AND JOINT MOVIE-CURRICULUM TREATMENT ON TEACHERS’ GENDER ATTITUDES

Notes: The dependent variables in the figure are the gender rights indices that were constructed from survey questions
listed in Supplemental Appendix D. Women'’s rights overall is an average of all the statements concerning women’s eco-
nomic, social, legal, and political rights. Women’s economic rights is an index combining women’s rights to education
and to work outside of the home, based on answer to the following statements: “Women should be allowed to work
outside the home”; “Women and men should have equal rights to jobs”; “I have no problem with my sister or female
cousin working outside the home”; “Daughters should have the same right to inherit property as sons”; “Women and
men should have equal rights to get an education”; “Wives should not be less educated than their husbands”; and “Boys
should not have more opportunities and resources for education than girls.” Women'’s political rights is based on the fol-
lowing statements: “It would be a good idea to elect a woman as the village Sarpanch (local politician)” and “Women
and men have equal rights to be President or Prime Minister.”” Women’s social rights is based on the following state-
ments: “Domestic violence by husbands cannot be justified”; “Parents should seek their daughter’s consent before fix-
ing her marriage”; “A woman should not necessarily get married before her twenty-fifth Birthday”; “Women who give
birth to a son need not be honored in the family”’; and “A woman with five daughters should not be under social pressure
to bear a son.” Finally, the women’s legal rights index is based on the following statements: “Laws should be passed to
ban dowry” and “Under Article 35 of the Constitution of Pakistan and Judgment of Federal Shariat Court, the consent of
‘Wali” is not required and a sui juris Muslim female can enter into a valid Nikah/Marriage under her own free will with-
out the consent of Wali. To what extent do you approve of this legal right of women to enter marriage under their own
free will.” Equation (1) is estimated with all controls, but the coefficient estimate corresponding to the movie treatment
is displayed in panel A, and the joint movie-curriculum treatment is displayed in panel B of the figure. Effects are mea-
sured 12 months posttreatment. The treatments are compared relative to the placebo treated control group.

practical benefits of fostering empathy in educational settings (Mehmood, Naseer,
Chen 2024). By emphasizing the individual benefit of being empathetic, we aimed
to align the teachers’ self-interest with the promotion of empathy toward others and,
by extension, gender-positive attitudes. Similarly, the malleability of empathy train-
ing intervention was based on the understanding that empathy is a trait that can be
cultivated and developed. Such training could potentially extend to fostering more
gender-progressive attitudes. These treatments hoped to leverage a common human
capacity for understanding of the “outgroup” and a rational compassion, which can
be impactful in shaping attitudes toward gender equality. Full transcripts of these
interventions that both hoped to shift empathy by relying on narratives and evidence
are presented in Tables A1 and A2 of Supplemental Appendix A, respectively.
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E. Visual Narrative Treatment

Our third treatment group attended a live screening of a movie—an emotionally
charged social drama lasting 2 hours and 45 minutes. The visual narrative was the
2011 film Bol (meaning “speak up”), an Urdu-language social drama coproduced
by a Pakistani director Shoaib Mansoor and Johns Hopkins University. In this film,
a strong female lead, who is on death row, explains why she found it necessary to
murder her father, as her “right to exist as a woman” was subverted. The movie
explores how she and her sisters deal with her father’s obsession with having a son,
his perpetuation and strict enforcement of regressive gender attitudes (such as limit-
ing his daughters’ rights to employment, inheritance, education, and public spaces),
and his staunch rejection of his existing intersex child. This quote from the movie
sums up the theme:

The distance between the rights and freedoms enjoyed by boys in the
school next door and us girls in this house is ostensibly one of a wall of a
few inches, but the real distance between us and them extends thousands
of miles. (Mansoor 2011)

The movie was followed by a 30 minute structured discussion on the movie with
application to women’s rights and gender attitudes in society. During this discus-
sion, the teachers empathized with the strong female character and discussed the
movie’s portrayal of the gender gap in rights such as education, work, politics, going
outside the home, and accessing public spaces.

F. Joint Visual Narrative and Gender-Rights Curriculum Treatment

Our fourth treatment combined the movie Bol with a teacher training session on
how to conduct a semester-long gender-rights course. This is inspired by theory and
empirical evidence on the efficacy of social-emotional learning and teaching as an
instrument of self-persuasion (Eskreis-Winkler et al. 2019). In this treatment, the
movie was followed by a three-hour workshop on teaching a semester-long course
titled “Gender Equality in Child Development for Social Skills.” The course com-
menced in April 2021 and spanned four months. It consisted of three-hour lectures
held weekly, amounting to a total of 48 hours of classes over the four-month period.
The course was designed by gender activists, the authors of this study, educators,
pedagogical consultants, and multimedia developers. The teachers were instructed
to discuss gender rights in a context applicable to the child and to his immediate
family, and to organize in-class exercises. The classroom exercises involved reading,
drawing, and other activities encouraging students to reflect on gender rights, wom-
en’s place in society, and the rights and freedoms women enjoy. Typical tasks noted
by the teachers in their activity logs included the following:

e Task 1: Draw all the work that your father does.

e Task 2: Draw all the work that your mother does.

» Task 3: Which of these are the same? Which are different?
e Task 4: Why is that?
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Further examples of lesson plans and teachers’ activity logs are reported in
Figure B2 of Appendix B. Within this treatment arm, a 30 minute structured discus-
sion similar to the standalone visual narrative treatment on the Bol movie was also
held.

G. Implementation Details

The training was conducted live on Zoom by the same team of eight research
assistants located in Lahore, using the same set of questions, resulting in similar
discussion duration across groups. The screening of the Bol movie was also con-
ducted live on Zoom, and in adherence with PEN training requirements, the teach-
ers had their cameras on. The curriculum cost was similar as it was developed by
the research team and a group of pedagogical volunteers, and the teachers did not
charge any fees due to our collaboration with PEN.

H. Control Group

The control group receives training on generic procedures to open a bank account
in Pakistan. This includes readily known facts such as going to the bank recep-
tion, requesting to open a bank account and presenting identification documents.
Administrative data from PEN reveal that every teacher in our sample already had a
bank account at time of this intervention, so this control treatment is unlikely to have
a direct effect on gender attitudes.

1. Mixed- and Same-Gender Study Groups

Building on recent scholarship in pedagogy that effective cooperation may be
a key pathway to improve math achievement (Gutiérrez 2002; Weissglass 2001;
Corte 2004) and that intergroup contact reduces prejudice (Rao 2019; Lowe 2021),
we cross-randomized teachers to form either mixed-gender or same-gender student
study groups in their mathematics classes. The instructions provided to teachers
were to make a group of two students (that were randomly assigned either to be
mixed or of the same gender). They were to meet once weekly for 30 minutes and
discuss any past homework assignments in the assigned group of two. This was
done within the mathematics class under teachers’ supervision for three months
before the mathematics final exam. There was no further instruction for the students
or teachers of either study group on the structure of the group discussion except we
will do random spot visits in school to ensure enforcement.

J. Behavioral Games with Students

We employ administrative data to evaluate student achievement in mathematics
exams and gauge their gender attitudes through attitudinal surveys and behavioral
games. By analyzing students’ behavior in games that involve either same-gender
or opposite-gender interactions, we seek to determine the impact of gender on stu-
dents’ treatment of others. To this end, we implement four incentivized economic
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games: competition, cooperation, coordination, and redistribution, inspired by the
methodology employed in Kosse et al. (2020) in their work with primary school
students. Adapting these games to fit cultural norms, we introduce the “milk bank”
version where winners receive “milk carton coupons” redeemable for milk cartons
at school canteens.?’

II. Data and Empirical Strategy
A. Data

Sample—The sample consists of all 607 teachers and their 13,911 students
across all 52 schools chartered by PEN in the state of Punjab. As is common in most
public schools in Pakistan, all teachers are female and teach every class from kin-
dergarten to grade 6. The students, however, are of mixed gender in public schools
of Pakistan until they “graduate” from grade 6. Nevertheless, this is not a universal
practice. Our sample consists of 7,107 boys and 6,804 girls ranging from age 5 to
12. The PEN network organizes several training workshops for teachers each year,
and our experiment took place within the PEN teacher training drives. As a result
of our experimental intervention embedded within the PEN’s regular training pro-
grams, we essentially have zero attrition. All 607 PEN school teachers in the state
of Punjab participated in the experiment. The baseline survey was carried out in the
second week of January, the midline survey in August, and the endline in March
2022. We utilize detailed administrative data on teachers and students, enabling us
to match teachers to their students at the classroom level.

Outcome Variables on Teachers’ Gender Attitudes.— Our first set of outcome vari-
ables concerns teachers’ attitudes toward gender rights as assessed about six months
and a year after our intervention. To summarize teachers’ gender attitudes, we use the
gender rights index that averages across all components of gender rights survey ques-
tions listed in Supplemental Appendix D. “Women’s rights overall” is an index com-
bining all the statements concerning women’s economic, social, legal, and political
rights. “Women’s economic rights” is an index combining women rights regarding
education and work. “Women’s political rights” is based on the right to hold political
office, while “women’s social rights” and “women’s legal rights” concern the rights
to choose whether or not to conform to social and legal discrimination, respectively.
For more details, see our survey instrument in Supplemental Appendix D2, while
information on index construction is reported in Supplemental Appendix D3.

Outcome Variables on Teachers’ Decisions and IATs.—Our second set of out-
comes involves revealed preference measures of gender attitudes in the form of
teachers’ willingness to sign and send petitions asking parliament to repeal discrim-
inatory laws, and the IAT. The gender IAT measures implicit associations regarding
women. The IAT involves categorizing words by placing them on the left or right

2 Supplemental Appendix Table A4 details research ethics, whereas Supplemental Appendix Tables A5 and A6
discuss curriculum treatment and teacher workshops, respectively.
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of a computer screen and measures the strength of association between two con-
cepts based on response times. We use a standard gender-career IAT test to see if
respondents associate women with “family” and men with “career”. The IAT hence
measures female-sounding names and gender stereotypes.” The gender that we
administered IAT was the standard career-family word association task based on
seven questions. Too short or long latencies were automatically dropped according
to the algorithm determined in Greenwald et al. (2009).

Outcome Variables on Students.—We compute students’ gender attitudes by field-
ing a five statement survey 6 and 12 months following the treatment. The survey state-
ments are chosen so that it may be understood by primary school students of different
ages that populate our sample. The survey statements are reported in Supplemental
Appendix D6. We are also able to obtain results on standardized mathematics exam-
inations that the students gave, also 6 and 12 months following the treatment. We use
these outcomes to assess both students’ gender attitudes and academic achievement.
We also play a total of four games with the students that include cooperation, coor-
dination, redistribution and competition. Following Kosse et al. (2020) we adapt the
standard games into a “piggy bank” version, which we call the “milk bank game due
to cultural reasons. In particular, we offer winners milk carton coupons that could be
redeemed at the school canteens for milk cartons. More details on the games, includ-
ing the transcripts the students saw can be found in Supplemental Appendix D7.

Main Explanatory Variables.—Our key explanatory variables are dummies for
the four treatments. U; and M; denote dummies that switch on if the teachers were
assigned to the utilitarian or malleability treatments, respectively. BolMovie; (BM)
and BolMovie& Curriculum; (BMC) are dummies that switch on if the teachers were
assigned to the visual narrative or joint visual narrative and gender-rights curriculum
treatments, respectively. The control group receives training on generic procedures
to open a bank account in Pakistan. This includes readily known facts such as going
to the bank reception, requesting to open a bank account and presenting identifica-
tion documents.”

B. Attrition and Balance

Close cooperation and support from the leadership of the PEN organization on
administrative data and the fact that the experiment was embedded within PEN’s
regular trainings meant that attrition was zero for teachers (except the attrition artifi-
cially triggered by the IAT algorithm for IAT scores), and student attrition amounted

3The use of IATs also reduces concerns about experimental demand. First, it is hard to respond to IATSs in a
socially desirable way, as this would require strategically speeding up or slowing down in certain blocks of asso-
ciations (Alesina et al. 2018). Second, consistent with the psychological literature, our IAT algorithm discards
observations that are too slow or too fast (Greenwald et al. 2003). Last, it is highly unlikely that teachers within our
sample —primary and middle school teachers in Punjab—would know about IATs.

#We administer the IAT in Urdu online over oTree and report the text that the teachers saw on their screens
in Supplemental Appendix D5, while exact template for petition text is provided in Supplemental Appendix D4.

5 Administrative data from PEN reveal that every teacher in our sample already had a bank account at time of
this intervention, so this control treatment is unlikely to have direct effect on outcomes.
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to only 21 students in our midline and endline surveys (held about six months apart).f
Nevertheless, a lack of balance might still complicate causal interpretation of our
results. We therefore examine whether our randomization was successful in creat-
ing balance among teachers and students. Table B1.2 in Supplemental Appendix B
shows individual characteristics, with panel A reporting the treatment balance over
teacher characteristics and panel B regarding student characteristics. Differences
across treatment groups are small in magnitude, and almost all estimated p-values
are larger than 0.10, suggesting that the randomization was effective at creating
balance between the groups. For instance, teachers’ education, experience, class
size, number of hours of teaching, marital status, and pretreatment gender atti-
tudes are balanced across treatment and control groups. Likewise, from panel B of
Supplemental Appendix Table B1.2, we observe that the pretreatment gender atti-
tudes and mathematics test scores of students are balanced. Supplemental Appendix
Table B1.1 presents the descriptive statistics of the main outcomes used in the study.
Supplemental Appendix Tables B1.2 and B1.3 provide evidence of balance for the
baseline specifications, while Supplemental Appendix Table B1.4 also demonstrates
balance for our cross-randomized school study groups in both same-gender and
mixed-gender groups. To ease comparisons with baseline estimates, we also report
results in standardized units. In all these instances, the treatments appear to be bal-
anced across teacher and student characteristics.

C. Estimation Strategy

The impact of our four treatments can be evaluated by comparing outcomes
across groups in a simple regression framework. For each outcome, the estimation
equation is

(1) Y, = a+ OU;, + YM; + 6BM + wBMC; + 0, + X;p + ¢,

where Y; is the outcome for a teacher i; U, is a dummy variable equal to one if the
teacher is assigned to the utilitarian empathy treatment; M; is a dummy variable
equal to one if the teacher is assigned to the malleability empathy treatment; BM; is a
dummy variable equal to one if the teacher is assigned to the visual narrative (movie
Bol promoting more equitable gender rights) treatment; and BMC; if the teacher
is assigned to the joint visual narrative and gender-rights curriculum treatment. 6,
represents school fixed effects. X is a vector of individual-level teacher and student
controls. In equation (1), 5 measures the effect of the utilitarian treatment,  the
effect of the malleability treatment, § the effect of the visual narrative treatment, and
w measures the effect of the joint visual narrative and gender-rights curriculum treat-
ment. Following Chetty et al. (2014) in student-level regressions, we also always
control for the student’s prior test scores. We cluster standard errors at the teacher
level for students since that is our level of randomization. Since randomization is at
the individual level, Newey-West robust p-values are included as baseline.

6This remarkable take-up was only possible due to gracious support and cooperation of the Director of Training
and Research Sumera Morris and her staff at PEN. They provided invaluable suggestions and support throughout
this intervention.
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In addressing the inherent challenges of multiple hypothesis testing and the associ-
ated risk of inflated type 1 errors, our empirical analysis employs two statistical meth-
ods to control the false discovery rate (FDR) and the family-wise error rate (FWER).
We adopt Anderson’s (2008) two-stage refinement of the Benjamini-Hochberg FDR
procedure, which sequentially adjusts significance levels to reduce false discoveries.
For FWER control, we apply the Romano-Wolf step-down procedure via the rwolf2
package, leveraging its resampling mechanism to accommodate test correlations.
All main tables include Newey-West standard p-values as well as FDR g-values and
FWER-adjusted p-values.

ITI. Impact on Teachers
A. Effects on Teachers’ Attitudes

We measure teachers’ attitudes 12 months following the treatment and observe
the quantitatively and qualitatively significant impact of visual narrative treatments,
both on its own and when combined with the semester-long gender-rights cur-
riculum. Table 1 reports the results on the impact of all our treatments on gender
attitudes, while Figure 1 visualizes all of these impacts, including the stand-alone
visual narrative treatment and the impact of the joint visual narrative and curric-
ulum treatment. Figure 1 presents the estimated coefficients for the medium-term
impact, measured at 12 months posttreatment. For the short-term effects, observed
at a six-month interval after the treatment, refer to Table C1 in Supplemental
Appendix C. From column 1 of Table 1, we observe that the visual narrative alone
increased support for more equitable gender rights by about 0.15 standard devia-
tions. When the visual narrative is combined with the curriculum, the impact almost
doubles, with teachers’ support for women'’s rights increasing by roughly 0.20 stan-
dard deviations. The effects are enduring, evident in both the short term (as shown
in Supplemental Appendix Table C1) and medium term (as indicated in Table 1),
with the robustness of the results confirmed by Newey-West p-values, sharpened
g-values adjusted for multiple hypotheses, and Romano-Wolf correction for FWER
p-values. Table 1 also contains results on the impact of the utilitarian and malleabil-
ity treatments: These do not appear to have much impact on gender attitudes either
in the short or medium term. These overall gender attitudes index is also disaggre-
gated into economic, political, social, and legal rights indices. The coefficient esti-
mates suggest that the visual narrative and joint treatments likely shifted attitudes
concerning women’s economic, political, and legal rights. As a point of comparison,
the impact of the joint treatment of visual narrative and four-month gender studies
curriculum is roughly half the effect size as that found for random roommate assign-
ment (Corno et al. 2022) and a little over half the effect as that found for a 12-week
training program (Devine et al. 2012).

B. Effect on Teachers’ IATs

Next, we assess the impact of the standalone visual narrative and the joint visual
narrative and curriculum treatments on IAT scores. From Figure 2, we observe that
the visual narrative treatment alone reduces implicit gender bias by about 0.20 stan-
dard deviations, and when it is combined with the gender-rights curriculum, implicit
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TABLE 1—IMPACT ON TEACHERS’ ATTITUDE

Gender rights
overall Economic rights  Political rights ~ Social rights  Legal rights

(1 2 A3) 4) 5)
Visual narrative (movie) 0.140 0.165 0.173 0.0687 0.201
p-value (0.0062) (0.0082) (0.1102) (0.3226) (0.0838)
Sharpened g-value [0.022] [0.026] [0.166] (0.303] [0.141]
Romano-Wolf corrected p-value {0.030} {0.026} {0.5864} {0.9880} {0.061}
Joint movie and curriculum 0.187 0.234 0.258 0.0434 0.315
p-value (0.0003) (0.0005) (0.0171) (0.5472) (0.0051)
Sharpened g-value [0.004] [0.004] [0.033] [0.460] [0.022]
Romano-Wolf corrected p-value {0.012} {0.012} {0.054} {0.9770} {0.018}
Utilitarian 0.0607 0.0805 0.0783 0.0365 0.0345
p-value (0.1725) (0.1760) (0.4280) (0.5743) (0.7113)
Sharpened g-value [0.239] [0.239] [0.422] [0.460] [0.477]
Romano-Wolf corrected p-value ~ {0.4345} {0.4166} {0.8472} {0.9880} {0.9880}
Malleability 0.0897 0.102 0.155 0.0290 0.132
p-value (0.0916) (0.1162) (0.1836) (0.6739) (0.2758)
Sharpened g-value [0.145] [0.166] [0.239] [0.477] [0.299]
Romano-Wolf corrected p-value ~ {0.1209} {0.1529} {0.7502} {0.9880} {0.3147}
Controls and School FEs Yes Yes Yes Yes Yes
Observations 607 607 607 607 607
R? 0.138 0.118 0.097 0.102 0.125
p-value (BM = BMC) 0.388 0.318 0.445 0.725 0.360

Notes: The figure summarizes our main results—effect of the treatments on the different gender attitude indices sum-
marizing attitudes toward women. Standardization to mean 0 and standard deviation are performed to each dependent
variable. The treatments are compared relative to the placebo treated control group. The outcomes are recorded 12
months after the treatment. Women's rights overall is an average of all the statements concerning women'’s economic,
social, legal, and political rights. Women’s economic rights is an index combining women’s rights to education and
work outside home, based on reactions to the following statements: “Women should be allowed to work outside the
home”; “Women and men should have equal rights to jobs”; “I have no problem with my sister or female cousin work-
ing outside the home™; “Daughters should have the same right to inherit property as sons’’; “Women and men should
have equal rights to get an education”; “Wives should not be less educated than their husbands”; and “Boys should
not have more opportunities and resources for education than girls.” Women’s political rights is based on the follow-
ing statements: “It would be a good idea to elect a woman as the village Sarpanch (local politician)” and “Women and
men have equal rights to be President or Prime Minister.” Women's social rights is based on the following statements:
“Domestic violence by husbands cannot be justified”; “Parents should seek their daughter’s consent before fixing her
marriage”; “A woman should not necessarily get married before her twenty-fifth Birthday”; “Women who give birth
to a son need not be honored in the family”’; and “A woman with five daughters should not be under social pressure
to bear a son.” Finally, the women’s legal rights index is based on the following statements: “Laws should be passed
to ban dowry” and “Under Article 35 of the Constitution of Pakistan and Judgment of Federal Shariat Court, the con-
sent of “Wali” is not required and a sui juris Muslim female can enter into a valid Nikah/Marriage under her own free
will without the consent of Wali. To what extent do you approve of this legal right of women to enter marriage under
their own free will.” Equation (1) is estimated with all controls. Utilitarian variable is a binary indicator that assumes
a value of one upon the teacher’s receipt of the corresponding treatment, analogous to the Malleability treatment
indicator. Visual narrative (movie) is similarly a dummy turning on for subjects assigned the Bol movie. The Joint
movie and curriculum indicator turning on for teachers assigned the joint Bo/ movie and the gender-rights curriculum
treatment. p-values computed using the Newey-West estimator are reported in parentheses, along with the multiple
hypothesis-adjusted FDR g-values in square brackets and FWER-adjusted p-values in curly braces. Further details on
this are provided in Supplemental Appendix D8 (considering 36 hypotheses with 4 treatments x 9 outcomes). The
teacher-level controls include years of teaching experience, educational qualification, professional qualification, aver-
age teaching hours, class size, and marital status. The student-level controls include dummies for student grade (i.e.,
kindergarten, nursery, prep, one, two, three, four, five, and six class) and pretreatment math scores.

gender bias reduces by at least 0.32 standard deviations. These effects hold for
both the short (panel A) and mid term (panel B) and when we consider the IAT in
original units or raw scale (Figure B3 in Supplemental Appendix B). We interpret
the greater effect of the joint treatment as a sign that teaching the gender-rights
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Panel A. Short-term effects Panel B. Medium-term effects
Utilitarian —0,086 Utilitarian 2078
Malleability _’O‘.Oi Malleability —;&14
Bol movie -&ZJ— Bol movie 9247
Bol movie 0.332 Bol movie 0.348
and curriculum and curriculum
-1 -0.5 0 0.5 1 -1 -0.5 0 0.5 1
Point estimates with 95 percent Point estimates with 95 percent
Cls (IAT scores) Cls (IAT scores)

FIGURE 2. IMPACT ON STANDARDIZED IAT SCORES

Notes: The figure reports estimates from equation (1) with all main explanatory variables and controls with gender
IAT—standardized to mean 0 and standard deviation 1—as the dependent variable. Controls include all available
individual characteristics and school fixed effects. 95 percent confidence bands are also reported. Short-term effects
in panel A are recorded 6 months after the treatment and medium-term effects in panel B are recorded 12 months
after the treatment. The treatments are compared relative to the placebo treated control group.

curriculum reinforced the treatment through self-persuasion, consistent with recent
evidence that even short amounts of time spent discussing principles can result
in self-persuasion (Eigen and Listokin 2012; Schwardmann, Tripodi, and van der
Weele 2022).

C. Effects on Teachers’ Decisions (Petitions)

Finally, we provide causal evidence that self-reported attitudes are reflective of
behavioral change in high-stakes settings. We offer all the teachers the opportunity
to sign a petition that is then sent to the Pakistani parliament seeking the abolish-
ment of discriminatory laws allowing polygamy, as well as a petition seeking to
make a man’s demand for a dowry a criminal offense. The results here are even
more striking than what we found for self-reported gender attitudes. From Table 2,
we observe that the visual narrative of the movie Bol alone increases the likelihood
of petitions sent by teachers by about 10 percentage points. This is economically
significant and equivalent to roughly a doubling of petitions over the sample mean.
The coefficient estimates for the joint treatment are even larger, with petition signing
increasing by about 20 percentage points. These results strongly suggest that our
results from self-reported surveys are likely to have real-world implications.

D. Effect of Previously Seeing Bol Movie

About half of the teachers stated that they had watched the Bol movie after it
was released a decade earlier in 2011—therefore, we investigate if those teachers
who had previously watched Bol are more likely to be impacted by the visual nar-
rative or the joint treatment, notwithstanding the endogeneity of the teachers’ prior
exposure to the movie. Supplemental Appendix Figure B4 shows little evidence
for the heterogeneous effect of treatment on those who had previously watched the
movie Bol. These results hold for gender attitude surveys, IAT, and the two gen-
der rights petitions. We first assess whether exposure to the film Bol influences the
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TABLE 2—IMPACT OF TEACHERS” TRAINING ON PETITIONS TO PARLIAMENT

Petition to criminalize Petition to abolish
dowry polygamy
(1) 2 3) 4)
Visual narrative (movie) 0.104 0.115 0.0598 0.0593
p-value (0.0113) (0.0055) (0.0134) (0.013)
Sharpened g-value [0.029] [0.022] [0.029] (0.029]
Romano-Wolf corrected p-value {0.036} {0.023} {0.036} {0.036}
Joint movie and curriculum 0.173 0.180 0.0866 0.0870
p-value (0.0002) (0.0001) (0.0004) (0.0005)
Sharpened g-value [0.004] [0.004] [0.004] (0.004]
Romano-Wolf corrected p-value {0.01} {0.01} {0.013} {0.013}
Utilitarian 0.0083 0.0070 —0.0117 —0.0106
p-value (0.8038) (0.832) (0.1972) (0.2622)
Sharpened g-value [0.477 [0.479] [0.246] (0.296]
Romano-Wolf corrected p-value {0.9880} {0.988} {0.586} {0.724}
Malleability 0.0089 0.0189 —0.0055 —0.0033
p-value (0.7959) (0.5844) (0.567) (0.7514)
Sharpened g-value [0.477] [0.46] [0.46] [0.477]
Romano-Wolf corrected p-value {0.988} {0.987} {0.987} {0.988}
Individual controls No Yes No Yes
School fixed effects Yes Yes Yes Yes
Observations 607 607 607 607
R? 0.124 0.140 0.188 0.200
Mean of dependent variable 0.114 0.114 0.030 0.030
p-value (BM = BMC) 0.185 0.206 0.433 0.409

Notes: The dependent variable in columns 1 and 2 is a dummy variable that switches on if the
teacher signed a petition seeking criminalization of dowry while the dependent variable in col-
umns 3 and 4 is a similar dummy variable turning on for a petition seeking to abolish laws allow-
ing polygamy in Pakistan. The outcomes are recorded 12 months after the treatment. Utilitarian
variable is a binary indicator that assumes a value of one upon the teacher’s receipt of the corre-
sponding treatment, analogous to the Malleability treatment indicator. Visual narrative (movie)
is similarly a dummy turning on for subjects assigned the Bol movie. The Joint movie and curric-
ulum indicator turning on for teachers assigned the joint Bol movie and the gender-rights curric-
ulum treatment. Each treatment is followed by a 30-minute structured discussion, the particulars
of which are delineated in Supplemental Table A3. The treatments are compared relative to the
placebo treated control group. p-values computed using the Newey-West estimator are reported
in parentheses, along with the multiple hypothesis-adjusted FDR g-values in square brackets and
FWER-adjusted p-values in curly braces. Further details on this are provided in Supplemental
Appendix D8 (considering 36 hypotheses with 4 treatments x 9 outcomes). The teacher-level
controls include years of teaching experience, educational qualification, professional qualifica-
tion, average teaching hours, class size, and marital status. The student-level controls include
dummies for student grade (i.e., kindergarten, nursery, prep, one, two, three, four, five, and six
class) and pretreatment math scores.

attitudes of control group teachers, finding no association with our measured out-
comes (Figure B4, Supplemental Appendix B). Subsequently, we analyze treatment
effects among teachers who had previously seen the movie, confirming that having
watched the Bol movie is not correlated with gender attitudes in the control group
(Figure B5, Supplemental Appendix B). Lastly, we demonstrate consistent effects of
the visual narrative and joint treatment on teachers who had previously seen the Bol
movie; these teachers also exhibit a similar change in gender attitudes (Figure B6
and Table B10). Taken together, the results suggest that watching the Bol movie
beforehand is unlikely to overturn our findings. This may be due to many factors. For
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TABLE 3—IMPACT OF TEACHERS” TRAINING
ON STUDENTS’ ATTITUDES AND MATH TEST SCORES

Student attitudinal survey Maths

(1) 2 3) 4)
Visual narrative (movie) 0.145 0.137 —0.00811 —0.00482
p-value (0.0057) (0.0093) (0.8949) (0.8433)
Sharpened g-value [0.018] [0.021] [0.687] [0.687]
Romano-Wolf corrected p-value {0.001} {0.001} {0.992} {0.992}
Joint movie-curriculum 0.254 0.245 0.160 0.119
p-value p < 0.01 p < 0.01 p < 0.01 p < 0.01
Sharpened g-value [0.001] [0.001] [0.018] (0.001]
Romano-Wolf corrected p-value {0.001} {0.001} {0.001} {0.001}
Utilitarian 0.0713 0.0723 0.105 0.0293
p-value (0.1767) (0.1722) (0.1055) (0.2544)
Sharpened g-value [0.245] [0.245] [0.178] (0.318]
Romano-Wolf corrected p-value {0.0709} {0.0599} {0.027} {0.1429}
Malleability 0.00171 —0.00252 0.00324 0.00419
p-value (0.9776) (0.9666) (0.9584) (0.8669)
Sharpened g-value [0.687] [0.687] [0.687] [0.687]
Romano-Wolf corrected p-value {0.992} {0.992} {0.992} {0.992}
Individual controls No Yes No Yes
School fixed effects Yes Yes Yes Yes
Observations 13,911 13,911 13,911 13,911
R? 0.038 0.044 0.090 0.596
p-value (BM = BMC) 0.020 0.023 0.007 p < 0.01

Notes: The dependent variables are standardized to mean zero and standard deviation for math-
ematics test scores and student attitudinal survey. The outcomes are recorded 12 months after
the treatment. The corresponding survey statements from students are reported in Supplemental
Appendix D4. Utilitarian variable is a binary indicator that assumes a value of one upon the
teacher’s receipt of the corresponding treatment, analogous to the Malleability treatment indica-
tor. Visual narrative (movie) is similarly a dummy turning on for subjects assigned the Bol movie.
The “Joint movie and curriculum” indicator turning on for teachers assigned the joint Bol movie
and the gender-rights curriculum treatment. Each treatment is followed by a 30-minute structured
discussion, the particulars of which are delineated in Supplemental Appendix Table A3. The treat-
ments are compared relative to the placebo treated control group. p-values computed using the
Newey-West estimator are reported in parentheses, along with the multiple hypothesis-adjusted
FDR g-values in square brackets and FWER-adjusted p-values in curly braces. Further details
on this are provided in Supplemental Appendix D8 (considering 16 hypotheses with 4 treat-
ments X 4 outcomes). The teacher-level controls include years of teaching experience, educa-
tional qualification, professional qualification, average teaching hours, class size, and marital
status. The student-level controls include dummies for student grade (i.e., kindergarten, nursery,
prep, one, two, three, four, five, and six class) and pretreatment math scores.

instance, if the teachers watched the movie a decade earlier when it premiered, and
the effects of the movie on teachers may have dissipated after ten years. It could also
be the case that the structured discussion on the gender rights themes of the movie
among peers reinforced the message of the movie beyond just watching the movie.

IV. Impact on Students
A. Effects on Students’ Attitudes

To investigate whether gender-rights attitudes were transmitted from teachers
to students, we surveyed all students that the 607 teachers taught, roughly seven
months and one year later. Columns 1 and 2 of Table 3 report these results. We
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observe that the visual narrative alone made students more supportive of gender
rights by about 0.10 standard deviations. The results hold for both the short and
medium term, suggesting that gender-rights transmission is likely persistent. These
results are also particularly striking since the standalone visual narrative treatment
squarely focused on the teachers. Nevertheless, consistent with results on teachers,
the coefficient estimates from Table 3 also indicate more than a doubling of the
effects under the joint visual narrative and curriculum treatment: Students whose
teachers both experienced the visual narrative and taught the gender-rights curricu-
lum are at least 0.25 standard deviations more supportive of more equitable gender
rights in both the short and the medium term.

B. Effects on Students’ Test Scores

One of our treatments also impacts student achievement, as shown by the stu-
dents’ mathematics test scores. We observe that math test scores are positively
impacted when the teachers were assigned to the joint visual narrative and curricu-
lum treatment. These results also allay potential concerns of experimental demand
since the treatment focused on gender attitudes, not math achievement. Columns 3
and 4 of Table 3 report these results: Students’ math scores are about 0.1 stan-
dard deviations higher under the joint treatment. To put this into perspective, the
observed 0.1 standard deviation rise in mathematics test scores implies a 3.5-point
enhancement on the 0 to 100 grading scale used for the math assessment. This
improvement reflects a 5 percent increase above the average score of the sample
of students in our study or student outcomes for grade B+ students increase to
A— due to our treatment. While the standalone Bol movie treatment of teach-
ers does not affect student test scores, gender-focused interventions, such as film
screenings joint with a curriculum, can shift gender attitudes and even student test
scores, indicating that more intense interventions are needed to alter student test
scores.

It is also worth nothing that the smaller and statistically insignificant point esti-
mates of the standalone movie treatment on academic test scores do not support the
hypothesis that exposure to the visual narrative, specifically the Bol/ movie, inde-
pendently contributes to improvements in academic test scores. This finding implies
that interventions of a light-touch nature, which are limited to teacher engagement,
are not potent enough to elicit changes in the academic performance of students.
In the next section, we investigate a mechanism behind this increase, deploying
an experimental causal mediation design, to investigate how students learned more
effectively in the joint treatment arm.

C. Effect on Stress of Students

In a separate analysis of the same intervention, Mehmood, Naseer, and Chen
(2023) found that while the visual narrative treatment arms succeeded in shifting
teacher’s gender attitudes, they adversely impacted mental health and had adverse
consequences in terms of domestic violence, though the negative effects on men-
tal health disappeared if a large enough share of teachers in the school were
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also exposed to the visual narrative treatment—a phenomenon we call “moral
bandwagoning.” It is important to note that the increase in teacher stress has not
led to a decline in student academic performance. Access to national mathematics
exam results allows us to determine that the implementation of our visual narra-
tive, alone or in conjunction with other treatments, has not adversely impacted
academic achievement in the short run (6 months after treatment) or in a more
extended period (12 months after the intervention). We further observe that while
teacher stress levels rose in response to the visual narrative and the combined
visual narrative with curriculum treatment, this pattern was not mirrored among
students. Student stress levels are statistically similar across the treated groups
when compared to the control group. These results are reported in Table B3 in
Supplemental Appendix B.//

Our results remain robust across numerous sensitivity tests, as detailed in a
robustness section presented in Supplemental Appendix A2. Here, we address
potential concerns such as experimental demand and spillover effects, concluding
that our results are unlikely to be influenced by these factors. This conclusion is
also supported by the use of the IAT and the Marlowe-Crowne social desirability
scale, coupled with observed the sustained effects of our treatments over time.

V. Mediation Analysis

The design of our experiment lends itself to causal mediation analysis to study
inter-gender contact driving our results. Typically, a sequence of behavioral data
is observed to infer how earlier actions mediate final outcomes. Here, we use
an experimental set-up of randomization across teachers and re-randomization of
teachers to form mixed-gender or same-gender student study groups to causally
isolate the effect of working with the opposite gender up to one year after the
training intervention. The results of our causal mediation analysis help uncover
experimentally why students’ test scores increased for the joint visual narrative
and curriculum treated group.

Building on the emerging causal evidence that intergroup contact may
reduce prejudice (Rao 2019; Lowe 2021), we hypothesized that more equitable
gender-rights attitudes would be formed through interactions with the opposite
gender, and that these interactions would lead to teacher transmission of equitable
gender-rights attitudes to students, and improved theory of mind via increased
cooperation and coordination with the opposite gender. Two months before the
math exam, we randomly assigned teachers to organize students into mixed-gender
or same-gender study groups that lasted until the final examination held about a
year after the treatment. Random spot checks by the authors, field assistants, and
PEN administrators confirmed that our study group randomization was followed
by the teachers.

7 Further heterogeneity analysis reveals that the impact of visual narrative and joint treatment on gender attitudes
remains relatively uniform across various grades of students. Nonetheless, the point estimates reveal that a com-
bined intervention might exert a greater influence. These findings are detailed in Table B4, located in Supplemental
Appendix B. A similar heterogeneity analysis by gender is also performed, reported in Table B5, with the results
being similar between boys (panel A) and girls (panel B).
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TABLE 4—IMPACT OF TEACHERS’” TRAINING ON STANDARDIZED STUDENT MATH TEST SCORES

Math test scores

) 2 3) 4) (5)
Visual narrative (movie) —0.0384 0.0194 —0.0116 0.0106 0.0202
p-value (0.3016) (0.5803) (0.7111) (0.7533) (0.5431)
Sharpened g-value [0.999] [0.999] [0.999] [0.999] [0.999]
Romano-Wolf corrected p-value {0.6084} {0.9271} {0.9730}  {0.9730} {0.9041}
Joint movie and curriculum 0.164 0.0463 0.137 0.110 0.0548
p-value p < 001 (0.2258) p < 0.01  (0.0015) (0.1159)
Sharpened g-value [0.001] [0.999] [0.001] (0.01] [0.971]
Romano-Wolf corrected p-value {0.001} {0.4635} {0.001} {0.001} {0.1578}
Utilitarian 0.0379 0.0388 0.0256 0.0354 0.0375
p-value (02782)  (0.2834)  (0.4647)  (0.3045) (0.2972)
Sharpened g-value [0.999] [0.999] 0.999] 0.999] 0.999]
Romano-Wolf corrected p-value {0.5894} {0.5894} {0.8422}  {0.6084} {0.6084}
Malleability 0.00168 —0.0204 0.0203 0.00591 0.0095
p-value (09592)  (0.5847)  (0.5333)  (0.8618) (0.7926)
Sharpened g-value [0.999] [0.999] 0.999] [0.999] 0.999]
Romano-Wolf corrected p-value {0.9730} {0.9271} {0.9041}  {0.9730} {0.9730}
Movie-curriculum x mixed study 0.126 (0.0476)
Mixed study group 0.0191 (0.0310)
U x mixed study group —0.0147 (0.0489)
M X mixed study group —0.00969 (0.0475)
Movie x mixed study group —0.0535 (0.0487)
Students are girls No Yes
Mixed-gender study group sample Yes No
Individual controls and school FE Yes Yes Yes Yes Yes
Observations 6,959 6,952 7,107 6,804 13,911
p-value (BM = BMC) p < 001 0485  p < 001  0.005 0.346

Note: Dependent variable is standardized to mean 0 and standard deviation for math test scores. The outcomes are
recorded 12 months after the treatment. Utilitarian variable is a binary indicator that assumes a value of 1 upon the
teacher’s receipt of the corresponding treatment, analogous to the Malleability treatment indicator. Visual narrative
(movie) is similarly a dummy turning on for subjects assigned the Bol movie. The Joint movie and curriculum indi-
cator turning on for teachers assigned the joint Bol movie and the gender-rights curriculum treatment. Each treatment
is followed by a 30-minute structured discussion, the particulars of which are delineated in Supplemental Appendix
Table A3. p-values computed using the Newey-West estimator are reported in parentheses, along with the multiple
hypothesis-adjusted FDR g-values in square brackets and FWER-adjusted p-values in curly braces. Further details
on this are provided in Supplemental Appendix D8 (considering 20 hypotheses with 4 treatments X 5 outcomes).
“Mixed study group” is a dummy that switches on when the student group is mixed-gender. U x Mixed study
group, M x Mixed study group, Movie x Mixed study group, and Joint movie-curriculum x Mixed study group are
interaction terms of mixed study group with utilitarian, malleability, movie, and joint movie-curriculum treatments,
respectively. The treatments are compared relative to the placebo treated control group. The teacher-level controls
include years of teaching experience, educational qualification, professional qualification, average teaching hours,
class size, and marital status. The student-level controls include dummies for student grade (i.e., kindergarten, nurs-
ery, prep, one, two, three, four, five, and six class) and pretreatment math scores. Supplemental AppendixTable C2
reports the corresponding short-term results six months posttreatment.

A. Effects on Students’ Math Scores by Study Group

The increase in test scores is driven by students whose teachers were assigned
to the joint visual narrative and curriculum treatment and those rerandomized to
form opposite-gender study groups. The math achievement of students assigned to
same-gender study groups is unaffected. The estimates from column 1 of Table 4
indicate that students randomly assigned to teachers treated with the joint visual
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narrative and gender-rights curriculum and opposite-gender study groups increased
their test scores by roughly 0.18 standard deviations.” The impact persists over
both the short and the medium term. We observe similar results from an interaction
specification (Table 4, column 5): There is a qualitatively and quantitatively signif-
icant impact on math scores when the teachers treated with the joint visual narra-
tive and gender-rights curriculum treatment formed the mixed-gender study groups.
Supplemental Appendix Figure B7 gives raw mathematics scores out of 100, reveal-
ing the same impact. Overall, the results presented in Table 4 and Supplemental
Appendix Figure B7 indicate that desegregation within classes may enhance learn-
ing. Importantly, desegregation has no independent effect in the control group.

B. Effects on Students’ Math Scores by Gender

Intriguingly, there is a positive impact on math achievement for both boys and
girls (Supplemental Appendix Figure B8). The male student scores increase by
about 0.15 standard deviations, while the female scores increase by about 0.1 stan-
dard deviation, both in the short and medium term. The mathematics achievement
gender gap decreases by at least 20 percent. Supplemental Appendix Figure B8
shows that both boys’ and girls’ overall math scores increase from about 65 to 70
out of 100, following our joint narrative and curriculum treatment—that is, stu-
dent outcomes improve from grade B+ to A— for the treated group. The greater
improvement in test scores for boys, as compared to girls, may suggest that the
joint narrative and curriculum treatment is particularly effective in addressing the
learning needs of male students; it is likely that since boys had lower baseline
achievement levels in mathematics at an early age compared to girls, the treatment
might have had more room for impact, leading to a larger gain for boys as they
“catch up” to their female peers. This is consistent with a recent meta-analysis
performed by Kersey et al. (2018), which synthesized data from six studies to
explore gender differences in early mathematical cognition among children. The
findings indicated that there were no significant differences in mean performance
and variability in mathematical abilities between boys and girls at these early
stages. If anything, girls’ scores in the early years were slightly higher than those
of boys.” This mirrors our case (where children aged from 6 to 12 years old are
studied), indicating the treatment could facilitate greater gains for boys as they
catch up to girls.

C. Effects on Students’ Behavioral Games by Study Group

Table 5 separates the results of the behavioral games according to whether stu-
dents played against the opposite gender or against the same gender (Supplemental
Appendix Table B2). Students playing against the opposite gender showed greater

8The short-run results, observed six months posttreatment, are consistent with medium-term findings and can
be reviewed in Table C3 of Supplemental Appendix C.

9 Similar results are found in the studies by Felson and Trudeau (1991) on gender differences in mathematics per-
formance between girls and boys, in Pomerantz et al. (2002), Duckworth and Seligman (2006), and Hyde et al. (2008).
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TABLE 5—IMPACT OF TREATMENTS ON SOCIAL BEHAVIOR GAMES PLAYED AGAINST OPPOSITE GENDER

Redistribution ~ Competitiveness ~ Cooperation ~ Coordination

(1) () A3) 4)
Movie x mixed study group —0.0375 —0.0666 0.171 0.184
p-value (0.5956) (0.3455) p < 0.01 p < 0.01
Sharpened g-value [0.999] [0.939] [0.001] [0.001]
Romano-Wolf corrected p-value {0.9820} {0.8472} {0.001} {0.0010}
Movie-curriculum x mixed study group —0.0406 —0.0358 0.299 0.333
p-value (0.5457) (0.6251) p < 0.01 p < 0.01
Sharpened g-value [0.999] [0.999] [0.001] [0.001]
Romano-Wolf corrected p-value {0.9820} {0.9820} {0.0010} {0.0010}
U x mixed study group —0.0661 —-0.0219 —0.00630 —0.0168
p-value (0.3066) (0.7428) (0.8673) (0.6270)
Sharpened g-value [0.939] [0.999] [0.999] [0.999]
Romano-Wolf corrected p-value {0.8052} {0.9820} {0.9820} {0.9820}
M x mixed study group —0.0812 —0.0961 —0.0230 0.0122
p-value (0.2064) (0.1513) (0.5444) (0.7247)
Sharpened g-value [0.703] [0.571] [0.999] [0.999]
Romano-Wolf corrected p-value {0.5894} {0.4266} {0.9820} {0.9820}
Playing with opposite gender Yes Yes Yes Yes
Individual controls and school FE Yes Yes Yes Yes
Observations 9,145 9,145 9,145 9,145
R? 0.008 0.013 0.610 0.331

Notes: Dependent variables are outcomes on redistribution, competitiveness, cooperation, and coordination games,
respectively standardized to mean zero and standard deviation one. The outcomes are recorded 12 months after the
treatment. The outcomes are recorded 12 months after the treatment. Utilitarian variable is a binary indicator that
assumes a value of one upon the teacher’s receipt of the corresponding treatment, analogous to the Malleability
treatment indicator. Visual narrative (movie) is similarly a dummy turning on for subjects assigned the Bol movie.
The Joint movie and curriculum indicator turns on for teachers assigned the joint Bol movie and the gender-rights
curriculum treatment. Each treatment is followed by a 30-minute structured discussion, the particulars of which are
delineated in Supplemental Appendix Table A3. The treatments are compared relative to the placebo treated con-
trol group. p-values computed using the Newey-West estimator are reported in parentheses, along with the multiple
hypothesis-adjusted FDR g-values in square brackets and FWER-adjusted p-values in curly braces. Further details
on this are provided in Supplemental Appendix D8 (considering 16 hypotheses with 4 treatments x 4 outcomes).
Each student plays the game twice, with the same gender and with the opposite gender. The teacher-level controls
include years of teaching experience, educational qualification, professional qualification, average teaching hours,
class size, and marital status. The student-level controls include dummies for student grade (i.e., kindergarten, nurs-
ery, prep, one, two, three, four, five, and six class) and pretreatment math scores.

cooperation and coordination in the behavioral games. Both the visual narrative
treatment and the joint treatment positively impact cooperation and coordination
in strategic dilemmas commonly used to measure social preferences of children.
The coefficient estimates imply that the visual narrative alone increased cooper-
ation and coordination by about 0.15 standard deviations, while the joint treat-
ment increased cooperation and coordination by about 0.3 standard deviations
(Table 5). Redistribution and competitiveness are unaffected. The behavior of
students playing the strategic dilemma against the same gender (Supplemental
Appendix Table B2) also does not seem to be impacted by any of our treatments,
while Supplemental Appendix Figure B9 provides corresponding raw averages of
the four treatments on games fielded with the opposite gender and Supplemental
Appendix Figure B10 provides these effects by mixed-gender and same-gender
study groups. Taken together, these findings suggest that the gender-rights cur-
riculum combined with mixed-gender study groups may have enhanced students’
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theory of mind toward the opposite gender—the ability to take another person’s
perspective. More gender-equal attitudes may have arisen through interactions
with the opposite gender, promoting both theory of mind and transmission of pro-
gressive gender attitudes. The two reduced form effects on cooperation and on stu-
dent achievement corroborates a body of scholarship that advocates cooperative
learning enhances mathematics learning (Gutiérrez 2002; Weissglass 2001; Corte
2004). These findings suggest a potential mechanism explaining why inter-gender
contact may improve mathematics achievement. Effective cooperation across gen-
ders may yield benefits in student achievement.

D. Comparison with Studies of Single versus Mixed-Gender Schools

We observe positive effects of cross-gender interaction in Pakistani primary
schools, a finding that stands in contrast to Briole (2021), who found in France that
while a higher proportion of female peers boosts girls” academic performance and
future educational success, it concurrently steers boys toward vocational paths and
diminishes their likelihood of graduating. Likewise, Jackson (2021) also reported
benefits from transitioning coeducational schools to single-sex schools in Trinidad
and Tobago, noting improved exam results for boys, more rigorous coursework
for both sexes, and declines in arrests and teen pregnancies. Our study’s distinct
context, focusing on primary education for children aged 5 to 12, and explicit
focus on cultivating progressive gender norms in a child’s formative years may
explain these different results. During these critical early years, implementing
forward-thinking gender interventions can nurture positive attitudes toward the
opposite gender and effectively challenge the harmful behaviors and stereotypes
that may be observed in earlier work. Furthermore, the students in the early teen-
age years analyzed in the studies mentioned previously may have already been
affected by established social norms that discourage cross-gender interaction.
Consequently, concentrating on a younger age group that may be more recep-
tive to increasing inter-gender cooperation may also account for the differing out-
comes observed in our study.

VI. Conclusions

The past century has witnessed tremendous growth in recognition of rights and
freedoms across group boundaries. This paper explores how teachers may transmit
gender attitudes to their students, through a field experiment in Pakistan. We imple-
ment a randomized control trial testing different methods of shifting teachers’ and
students’ views regarding equitable gender rights. We field teacher-training treat-
ments based on the utility of empathy, malleability of empathy, a visual narrative
arguing for female rights, and a joint visual narrative and gender-rights curriculum,
as well as a control training.

We find that training teachers using a visual narrative shifted the teacher’s atti-
tudes toward more equitable gender rights. Teacher attitudes impacted both student
attitudes and students’ behavior toward the opposite gender. The effect sizes are
substantial. Teachers’ attitudes measured in gender IATs shifted by 0.2 standard
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deviation. The teachers also became 10 percentage points more likely to sign a peti-
tion sent to the Pakistani parliament to criminalize mens’ demands for a dowry and
abolish polygamy laws. Students’ attitudes shifted toward gender equality by at least
0.1 standard deviation. Reinforcing the visual narrative shown to teachers with the
gender-rights curriculum improved student achievement and magnified the shifts in
students’ attitudes. Teachers assigned to the joint visual narrative and gender-rights
curriculum treatment shifted their own attitudes and behavior by an additional 0.35
standard deviations in IAT scores; they were 18 percentage points more likely to
sign gender rights petitions sent to the parliament. We interpret this heightening
of treatment effects by teachers exercising self-persuasion via teaching. Students’
attitudes on more equitable gender rights, students’ behavior toward the opposite
gender in games reflecting theory-of-mind, and students’ math test scores were all
also impacted under the joint visual narrative and curriculum treatment.

Our causal mediation design experimentally identifies a mechanism explaining the
increase in student achievement. Cross-randomizing teachers to assign students into
mixed-gender or same-gender study groups shifts students’ attitudes. Transmission
of attitudes occurred only when classrooms were assigned to mixed-gender study
groups, as reflected in behavioral games and math scores. Inter-gender coopera-
tion and coordination increased in games involving social dilemmas, suggesting
improved theory of mind regarding others’ actions.

The gender gap in math test scores essentially disappeared in classrooms assigned
to form mixed-gender study groups, likely due to the treatment increasing coopera-
tion and coordination with the opposite gender. Overall, our results provide exper-
imental evidence that gender attitudes are transmissible from teachers to students
and underscore the potential benefits of contact with the opposite gender in learning
environments.

While gender separation of school children in Pakistan is a potential practice post
grade 6 education, it is by no means a standard across all educational institutions in
Pakistan, with many private schools favoring a mixed-gender education. Although,
we have documented the immediate and intermediate effects of gender separation,
it is important to consider the possibility that these effects may not be enduring or
could reverse in the context of higher education, particularly when the practice of
mixed-gender schooling is not sustained. A more complete understanding long-term
impact of gender separation in education merits additional scrutiny.
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