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Abstract

A unique examination strategy in first year micrme@mics courses is used to test for gender
differences in preferences in examination behaBardents have the possibility of attaining a
seminar bonus on the final exam for near-perfeatis@ attendance and are given two
voluntary initial quizzes during the semester. l4d final exam, the scores received on initial
quizzes can either be accepted as is, or studemsattempt to improve their marks by
answering similar quiz questions on the exam. Resuiggest that female students are more
likely to take initial quizzes and receive a semibanus but are less likely to re-take quiz-
guestions on the final exam. These results sudgisér risk aversion among female students
relative to male students, a behavioral differewdé tangible implications in terms of final
grades on the course.
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1. Introduction

At present, there is a large and growing researtgrast on gender differences in preferences
(see Croson and Gneezy (2009) and Bertrand (20d0)excellent overviews of this
literature). Women, in this largely experimentaédature, have been found to be more risk-
averse on average, less willing to compete, lesyconfident, more altruistic and more
inequality averse than likewise men. There is hawev “striking” lack of research in real
settings establishing the empirical relevance ek¢hfactors for actual outcomes (Bertrand,
2010). We hope to fill this gap in at least oneteah by studying gender differences in
behavior in an academic setting, namely among gndduate students in a first year
economics course at Stockholm University. Studentis course face a number of decisions
regarding examination strategy, both prior to andnd) the actual final examination, with
potential repercussions for actual educationalauts. The aim of our study is to examine if
there are gender differences in behavior in exatiwnsstrategies and to estimate to what
degree these systematic behavioral differencesaatty in terms of final grades on the exam
(and the course).

Students in thdirst year microeconomic courses at Stockholm Ursiyg are offered
two voluntary quizzes during the semester, theescof which are credited to the final exam.
Quiz takers, however, also have the opportunitseetiking corresponding quiz questions on
the final exam to improve (or lower) their earlestablished scores. In addition, students can
be awarded a seminar bonus on the final examindtibmear-perfect seminar attendance
during the semester. This set-up allows us to tiy&t® gender differences in examination
behavior in three ways. First, taking a quiz is evay to increase the probability of higher
exam scores since quiz-takers can redo the quith®@rexam (i.e., have a second chance).
Note that quiz-takers also have potentially mareetio devote to other exam questions given
the fixed time constraint for the final exam. Setdonear-perfect seminar attendance yields
both an examination bonus and, again, more timéherfinal exam, both of which should
increase the probability of attaining higher firdam scores. Third, quiz-takers have the
opportunity of improving their scores by redoingear both of the quizzes on the exam. The
guestion to answer is whether there are gendegrdiites in examination behavior regarding
these three choices and if these behavioral diftere are costly in terms of final marks on the
exam.

Note that there are a number of potential mechanibehind observed behavioral



differences in examination strategies having towdth, for example, gender differences in
confidence, risk-aversion, competitiveness andrfoe tusage (such as procrastination) which
are difficult to tease out, especially in the tygfeeal world setting examined here. Bertrand
(2010) notes, for example, that gender differenoassk attitudes may be a consequence of
male overconfidence in their relative ability. Lwise, women may systematically
underperform in competitive environments and shyyaiom competition, both of which
may be due to gender differences in confidenceastrattitudes. A thoughtfully carried out
experimental study can at times get close to weedit the influence of a particular type of
preference component on outcomes of interest, i@m@le, by changing a controlled
environment and introducing competition without &awge of risk-levels and/or by
controlling for risk via attitudinal survey quest& The question remains, however, if it is
possible to distinguish between, for example, askfsion and confidence in a real world
setting. That said, it is interesting to examine wihat degree gender differences in
preferences, regardless of its source, matteergutcomes in real settings.

A related issue concerns other factors that magobsidered as part of, or correlated to,
individual preferences. If underlying skills (abili motivation etc.) are correlated with
components such as risk aversion and confidences inclear how to interpret gender
differences in behavior if such differences aretaken into account. Despite the advantages
of experimental studies described above, many d@aowunt for how men and women are
selected into any given experiment. This impliest thbserved gender differences could be
due to an underlying difference in skill distribarti Our study analyzes gender differences in
preferences as manifested in behavioral choicesernimg examination strategies among
undergraduate university students. Although we oaseparate between different potential
mechanisms behind observed gender differences, seuss to what degree different
mechanisms are consistent with reported resultsd@/énowever, have rich information on
students, including grades in the high school nuathrses that are a pre-requisite for this
undergraduate course and can therefore accourgnfprsystematic underlying selection in
relevant (for the course) skills by gender.

Based on individual information on 2,121 studentsowcompleted the first year
microeconomics course during the five semesten f2806 to 2008, female students are
found to be more likely to take one or both of iiéial quizzes offered during the semester,

all else equal, and are also more likely to rece@iv&minar bonus. During the actual exam,



female quiz-takers are less likely to re-take @pomding quiz questions than male quiz-
takers. All three strategies (seminar attendangi, taking and quiz re-taking) are correlated
with higher final exam scores implying that femakeidents win via their higher seminar
attendance and higher propensity to take initi#zgs, but lose due to their lower propensity
to re-take quiz questions on the final exam.

Results presented in this paper complement théirmxikterature on gender differences
in preferences and may shed some light on how eiead methods differentially influence
education strategies by gender, with potential r@pmsions for educational outcomes. Note
that the decisions students make concerning exeategies have private consequences only
implying that behavioral differences are not driv®ngender differences in care and concern
for others.

The rest of the paper is organized as follows.dnti&n 2 we describe the examination
procedure and in Section 3 the data and the erapg@t-up. Results are reported in Section 4

followed by a discussion of the results in SecBoithe paper is concluded in Section 6.

2. The Exam Procedure

The exam procedure of the first year microecononuosrse at Stockholm University
provides a great opportunity to study gender déffiees in examination behavior. All students
have the opportunity to take two voluntary quizaéfered during the first and third quarter of
the semester. Quizzes aim to test student knowladgeto motivate students to study for
exams at an early stage of the course. Both inifiatzes consist of ten multiple-choice
guestions with a maximum possible score of tentp@er quiz.

Students who take one or both quizzes during theester have the option of skipping
corresponding quiz-like questions on the final ex@mginal quiz results are then awarded to
the corresponding question on the exam. Howevez;tgigers also have the option to re-take
the corresponding quiz question on the exam intemgt to improve the original score. If
eligible students chose to re-take a quiz questiothe exam, the scores received on the exam
are final, regardless of whether the student imgsdvis/her score or not. As such, re-taking
quizzes on the final exam implies a private riskoo¥ering quiz scores. Students who did not
take the initial quizzes are required to answercibreesponding questions on the final exam
or receive zero points for that question. Moreov&nydents with near-perfect seminar

attendance during the course are automatically nagadaten points on the final exam.



Students who did not attend seminars have theropfi@nswering an additional question on
the exam with a maximum possible score of ten point

This examination procedure provides three waysesfinng for gender differences in
behavior. The first concerns gender differencethénprobability of taking one or both of the
voluntary quizzes offered during the course. Takingpluntary quiz provides an opportunity
to improve final exam scores as quiz takers arewatl to redo the corresponding quiz
guestions on the final exam. The second concemdegalifferences in the probability of re-
taking quiz questions on the final exam among tlsdgdents that initially took one or both of
the quizzes offered during the course. Students bk at least one quiz know their initial
scores, can read and evaluate the correspondirsgiopeon the final exam and can thereafter
choose whether or not to attempt an improvementebgoing the quiz questions. The third
concerns gender differences in attending semirsaseminar attendance yields a bonus of ten
points on the exam.

3. Data and Empirical Setup
3.1 Data
Data stems from individual information on quizzesdaexams taken during first year
microeconomics courses at the Department of Ecarmyn8tockholm University, from the
fall term 2006 to the spring term 2008. In totaB34® students were enrolled in this course
during this period and took the final exam. Weniesthe analysis to the 2,021 students (47
percent of which are female) with background infatimn on the high school math courses
that are a pre-requisite for this course. StudahStockholm University have the possibility
of taking the first year microeconomics coursean& of nine different academic programs or
by registering independently for the course. In sample, 58 percent of the female students
and 56 percent of the male students are enrolledugh programs, the remainder
independently.

In the empirical analysis two different samplesased. The first sample consists of all
students who participated in the course. With slaisiple we can study gender differences in

seminar attendance and the probability of taking onboth of the initial quizzes offered in

1 The academic programs are business and admirostraitcounting, retailing, mathematics and econsmic

economics and statistics, social planning, econsian political science and social science edusaitre
largest proportion of students enrolled via an ao#id program is in a business school program.
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the course. The second sample consists of studénphservations based on those students
who took at least one quiz. With this sample, wa saudy gender differences in the
probability of re-taking a quiz on the final exam.

Sample means on all students are presented in Taldg gender. Male and female
students have on average the same results onrhleeftam, an exam that consists of ten
guestions with a total potential total score of Jaints. Sample means also indicate that a
significantly greater proportion of female studethizn male students take one or both of the
initial quizzes. In addition, a greater proportioihfemale students than male students attend
seminars. Female students are under-representied highest high school math level course.

Finally, math scores differs somewhat between feraad male students.

Table 1. Sample Means I ndividual observations (standard errorsin parentheses)
Female Students Male Students Female-Male Difference

Birth year 1983.9 1984.1 -0.23
(0.13) (0.12) (0.17)
Total exam scor e (0-100) 62.¢ 62.€ 0.2t
(0.59) (0.57) (0.82)
Wrote at least one quiz 0.944 0.899 0.045***
(0.007) (0.009) (0.012)
Wrote two quizzes 0.835 0.787 0.048***
(0.012) (0.012) (0.017)
Seminar attendance 0.87¢ 0.81: 0.06% ***
(0.010) (0.012) (0.016)
Math level (1-4)
Level 1 (lowest) 0.038 0.024 0.014
(0.006) (0.005) (0.007)
Level 2 0.18( 0.11¢ 0.061***
(0.012) (0.010) (0.015)
Level 3 0.526 0.428 0.098***
(0.016) (0.015) (0.022)
Level 4 (highest) 0.256 0.430 -0.174***
(0.014) (0.015) (0.020)
M ath scor e (1-4)
Fail 0.084 0.110 -0.026*
(0.009) (0.009) (0.013)
Pass (lower level) 0.467 0.535 -0.068***
(0.016) (0.015) (0.022)
Pass (higher level) 0.0334 0.244 0.091***
(0.015) (0.013) (0.020)
Passwith distinction 0.11¢ 0.111 0.00:
(0.010) (0.009) (0.014)




| No. of individuals 996 1,125 2,121 |

Sample means based on student-quiz observatiorshaven in Table 2. Among quiz takers,
approximately 28 percent of both female and male-tpkers re-take a quiz question on the
exam? It is difficult to interpret this as indication ob behavioral differences between males
and females. Rational behavior suggests that tbbapility of re-taking a quiz should be
lower for those with higher initial quiz scores @nattempting to improve one’s score
becomes more difficult with higher initial scoredl, else equal. As shown in Table 2, female
students have lower average initial quiz scoren thale students. The distribution of initial
quiz scores by gender is shown in Figure 1. Festalgents have initial quiz scores of 5 and 6
to a relatively larger extent than male studentdennale students have initial quiz scores of
9 and 10 to a relatively larger extent than fenséilelents. Thus, in the empirical analysis, one
should at the very least, compare gender diffeiemeehe probability of retaking the quiz

conditioning on initial quiz scores.

2 Among students who took both initial quizzes, 25cent of both male and female students retakejoize
guestion and 14 percent chose to retake both quggtipns.
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Table 2: Sample M eans, Quiz Observations (standard errorsin parentheses)
Female Students Male Students  Female-Male

Difference
Birth Year 1983.¢ 1984.: 0.2¢
(0.10) (0.09) (0.13)
Total Exam Scor e (0-100) 64.5 65.1 0.61
(0.42) (0.40) (0.29)
Initial Quiz Score 6.81 7.04 -0.23 ***
(0.046) (0.046) (0.066)
Re-Take Quiz 0.28¢ 0.278 0.0C9
(0.011) (0.010) (0.015)
Math level (1-4)
Level 1 (lowest) 0.035 0.025 0.010
(0.004) (0.004) (0.006)
Level 2 0.17¢ 0.12: 0.056***
(0.009) (0.008) (0.012)
Level 3 0.527 0.431 0.096***
(0.012) (0.011) (0.016)
Level 4 (highest) 0.259 0.421 -0.162***
(0.010) (0.011) (0.015)
M ath scor e (1-4)
Fail 0.082 0.104 -0.022**
(0.007) (0.007) (0.010)
Pass (lower level) 0.464 0.541 -0.077%**
(0.012) (0.011) (0.016)
Pass (higher level) 0.334 0.245 0.089***
(0.011) (0.010) (0.015)
Passwith distinction 0.12( 0.11C 0.00¢
(0.008) (0.007) (0.011)
No. of Quiz Observations 1772 1896 3668
No. of Individuals 940 1,011 1,951




Figure 1. Distribution of initial quiz scores, by gender.

Female I Vale

3.2 Empirical Setup
To test for systematic gender differences in trepensity to take one or both of the initial

quizzes offered during the course, we estimatédit@ving linear probability models:

At least one quiz pfemale+ us+ yc+ Ao+ K g+ K1 +0q + & (2)

Two quizzes= pfemale+ us+ yc+ Aot kgt x+ og + & (2)

whereAt least one quils a dummy variable equal to one if studetdok at least one of the
initial voluntary quizzes offered during the coues®d zero otherwise. Correspondinglyp
quizzeds a dummy variable equal to one if studetdok both of the initial quizzes and zero
otherwise. The variable of interest is fieenaledummy variable which takes the value one if
student is a female and zero otherwise ghtheasures the average differences in behavior
between females and males. The remaining paramegpresent a full set of controls for
semester effectsud s=1,...,9, course code effecty( c=1,...,10, birth year effectsif,
b=1952,...,199) quiz question effectsi§, q=1,2), as well as high school math gradeg (
g=1,.,.,9 and math levelx, I=1,...,5) effects.

An analogous regression for the probability of iggta seminar attendance bonus (10
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points) on the exam due to near-perfect seminanad#ince during the semester of study is
also estimated. The equation is specified in threesavay as equations (1) and (2) above
except that no control for quiz question is incldide

To test for gender differences in the prity to re-take quiz questions on the exam, the

following linear probability model, based on stutigniz level data, is estimated:

Retake quig = pfemale+ Gz scoret tst+ et Aot kg + K1+ dq + aa +eig 3)

whereRetake quiZs a dummy variable equal to one if studene-takes the corresponding

quiz questiong, on the exam and zero otherwisgver and beyond the controls described
above, estimation of re-take propensities inclugldsll set of controls for initial quiz scores

Byiz_score (Quiz_score=0,...,10and seminar attendanc®,. The latter is important as those

without the seminar bonus must answer an additib@adoint question on the exam implying

differences in time constraints between these stsdand those with the bonus which may
influence re-take propensities.

The ultimate goal with all models descritaduzbve is to capture gender differences in
behavior that do not stem from any other non-olm®es gender differences, such as
underlying ability. The strategy used is inevitalblgsed on selection on observables. We
argue, however, that we control for the most ciuf@ators possible given the setting. By
using information on math grades in high school vem be reasonably certain that our
estimated gender differences in behavior do ndécefyender differences in the underlying
skills relevant for the course in question. Morapestrance into a given program within this
economics course is competitive and course codectsffshould capture any systematic

differences in entrance requirements.

4. Results

4.1. Gender differencesin the probability of taking initial quizzes

Results based on estimations of equations (1) 2nalré reported in Table 3. In Column 1 the
dependent variable is whether the student tookeastlone quiz and in Column 2 the
dependent variable is whether the student tookdquiazes. Coefficient estimates show that
female students are associated with a 3.8 percepiigt higher probability of taking quizzes

than male students. These effects correspond td g447) percent higher probability for
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female students to take at least one quiz (bothzes). Gender differences in the propensity
to attend seminars are also estimated and reggtsted in in Column 3 (Table 3). Results
indicate that female students are more likely terat seminars and therefore receive the

seminar bonus on the exam than likewise male staden

Table 3. Gender Differencesin the probability of taking a quiz and of attending
seminars

The Probability of The Probability of The Probability of

Taking At Least One Taking Two Getting a Seminar
Quiz Quizzes: Attendance Bonus:
Female 0.038*** 0.038** 0.055***
(0.012) (0.017) (0.016)
Take quiz(zes) 0.92( 0.81( 0.84:
baseline
Per cent effect 0.041 0.047 0.065
No. of 2,121 2,121 2,121
Observations

Note: Linear probability models on dummy variabledicating whether or not individuals took at lease quiz
or both quizzes and if they attended seminars eceived seminar bonus. Control for semester (1cbyurse
code (1-10), birth year (1952-1990), math leveb{®and math grade (1-4) including full interactioetween
math level and math grade.

4.2 Gender differencesin the probability of re-taking quizzes on the exam

Results from estimations on the probability toaket quizzes on the exam, i.e., Equation (3),
are reported in Table 4. Results show that fem@ldests are significantly less likely than
male students to re-take quiz questions on the ekapercentage terms, female students are
almost 10 percent less likely to re-take a quiztanfinal exam than male students, all else

equal.
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Table 4. Gender differencesin the probability of re-taking quizzes on the final exam
(quiz observations)

Re-take Propensity

Female -0.028**
(0.013)
Re-take (quiz) baseline 0.28:
Per cent effect -0.097
No. of Observations 3,668

Note: Linear probability models on dummy variabledicating whether or not individuals re-took adé one
quiz. Control for quiz question (1-2), seminar attance, semester (1-5) , course code (1-10), Y (1952-
1990), math level (1-5) and math grade (1-4) idicig full interaction between math level and mathdg and
quiz gquestion and initial quiz score including fuferaction between quiz question and initial cgdéore. Robust
standard errors in parentheses.

Average difference can mask differences acrossklis distribution. There are a number of
studies that suggest that women who choose to dempspecially in male dominated
environments, are as competitive as the men ireteasironments. Estimation of gender

differences in re-take propensities across theibligion of initial quiz scores (not shown)
shows that results are driven by those with inijaiz scores of four and five. Re-take
propensities are similar for female and male sttglesith higher scores confirming previous
results that indicate smaller gender differencedahavior at the high end of the skills

distribution.

4.3 Potential costs of gender differencesin exam behavior

Before discussing potential explanations behincenkesi gender differences in examination
behavior, let us first look at how these behaviditierences (quiz-taking, quiz re-taking and
seminar attendance) correlate with other examinatiotcomes. The difference between
quiz-takers and non-quiz-takers in final exam sedeeshown in Table 5. Quiz taking is
associated with higher final exam scores. Estimatontrolling for all relevant covariates
yields results showing that taking at least onezqg@iwvo quizzes) is associated with
approximately 12 higher points on the final examcamparison to not taking any quizzes

(which correspond to 17-20 percent higher finalne)szores).

3 See for example: Master and Meier (1988), Birte§89), Johnson and Powell (1994), Dwgéal (2002),
Atkinsonet al (2003), Datta Guptat al (2005), Nekbyet al (2008) and Garraét al (2011).
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Table5. The Correlation between Quiz-Taking and Final Exam Scor es

1 2 _ 3 4
At Least One Quiz 12.1%** 11.8%** -- --
(1.61) (1.87)
Two Quizzes -- -- 10.9*** 12.0%**
(1.00) (1.28)
Female -1.61 -2.40 -1.60** 0.48
(0.74) (3.26) (0.73) (1.83
Female* At Least OneQuiz -- 0.85 -- --
(3.26)
Female* Two Quizzes -- -- -- -2.54
(1.96)
Final exam baseline 62.7
Per cent effect 19.5 19.C 17.¢ 19.1
No. of Observations 2,121

Note: OLS estimation of exam scores (0-100) on taking, defined as dummy variables equal to o if
individual has taken at least one quiz, altern&tibeth quizzes, and zero otherwise. Control faz question
(1-2), seminar attendance, semester (1-5) , caade (1-10), birth year (1952-1990), math leveb)&nd
math grade (1-4) including full interaction betweweath level and math grade. Robust standard aemors
parentheses.

Thus, quiz takers do better on final exams, eithex to a systematically different type of
study behavior which voluntary quizzes give ris¢imnaluding the possibility of re-taking quiz
guestions on the final exam) or because quiz-tatersselected among the more ambitious
and scholarly students enrolled in the course. Ascantrol for differences in relevant math
skills, more weight should perhaps be given toftfs explanation. Female quiz takers who
take at least one initial quiz do not appear téedifrom likewise male quiz takers in terms of
the quiz premium on final exams as indicated byitiseggnificant coefficient on the gender-
quiz interaction terms (Columns 2). The quiz premiior those who take two initial quizzes
appears to differ somewhat between female and statkents (Columns 4). The difference is
not however significant.

Turning instead to an examination of the correfati@tween re-taking quizzes on the
exam and final exam scores (based on quiz obsen&gfiwe see from results reported in
Table 6 that quiz re-takers are associated witlhgaifeantly higher final quiz scores in
comparison with those that abstain from re-takiregquiz. Quiz re-takers are associated with,
on average, 1.3 higher points than those that doeitake the quiz on the final exam. No
gender differences in quiz improvement are notedghemvn by the insignificant estimated

coefficient on the interaction between gender arelimke dummy variable.
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Table 6. The correlation between quiz re-taking and final exam scor es (quiz
obser vations)

Quiz Re-Take 1.266*** 1.242%**
(0.063) (0.083)
Female -0.01¢ -0.028**
(0.033) (0.013)

Quiz Re-Take* Female -- 0.046
(0.112)

Other Exam Question Scores.

Quiz Re-Take 6.18*** 7.CO***
(0.659) (0.81)

Female 0.44 0.91
(0.536) (0.62)

Quiz Re-Take* Female -- -1.63
(1.01)

No. of Observations 3,66¢ 3,66¢

Note: OLS estimation of quiz scores (0-10) and esaores (0-100) on quiz re-taking, defined as dummy
variable equal to one if an individual that hasetakt least one of the initial voluntary quizzed esrtaken it on
the final exam. All estimation controls for quizestion (1-2), seminar attendance, semester of i@y,
course code (1-10), birth year (1952-1990), matkll€l-5) and math grade (1-4) as well as a fukiiaction
between math level and math grade. Robust stamilests reported in parenthesis.

Re-taking quizzes on the exam implies a time ingest. Students must weigh in to what
degree they will benefit from re-taking quiz quess given that less time can be invested in
the remaining mandatory questions on the exam.es8tadare allotted a maximum five hours
to complete final exams. Abstaining from re-takingz questions on the exam may therefore
be a rational strategy for students who feel thairttime is better invested in answering other
final exam questions. If such is the case, we waxpect that non re-takers have higher
scores on the other exam questions than re-takspecially for female students. Results in
the second panel of Table 6, however, show thtdkers are associated with higher points (a
6-7 point advantage) on the remaining exam questionl that there is no gender difference
in this association. These correlations therefaggest that it is not time constraints driving
female quiz takers to abstain from re-taking quszae the exam, rather there appears to be
spill-over effects on other exam questions implyiingt the selection of students who prepare
for the possibility of re-taking quizzes on the exanprove their scores over and beyond the
improvement on the quiz questions alone. Again exxdgr differences in this correlation are
found.

Taken together, results show that quiz re-takezsagsociated with higher quiz scores
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on the exam as well as higher marks on other exaastipns. As such, quiz re-taking is also
associated with an approximate eight point advaniagterms of higher total final exam
scores.

One way of measuring the implications of observeddgr differences in examination
behavior is to estimate how final exam scores wdnddaffected if female students behaved
like male students. In order to do so, we estirttagefollowing equation on final exam scores
based on the full sample of studehts:

Final Exam Score= f;Seminar +8,Quiz + f;Re-take +Hquiz_score+ Ust Yot Aot KgtH+og + & 4)

Table 7. Predicted Final Exam Scoresif Female Students Behave like Male Students

Coefficient (Robust St. Predicted Final Exam Scoreif Female
Error) Students behaved like M ale Students

(deviation from baseline)

Seminar 12.€7*** (0.9 8) 6189 (- 0.84)
Quiz 4.81 (2.12) 62.46 (- 0.26,
Re-take 8.14*** (0.91) 6359 (+0.86)
Baseline prediction for females 62.73

Thereafter, we predict female exam scores basethale examination behavior. In other
words, given that the coefficient estimate indisateat seminar attendance is associated with
12.7 higher points on the final exam, if femaledstuts behaved as male students in terms of
seminar attendance, they would on the margin, Ipalzed by a lower final exam score of
0.84 points. Likewise, if female students behavkel inale students in terms of taking initial
quizzes, they would again be penalized by lowealfaxam scores (0.26 points lower). On the
other hand, if female students re-took quizzes e éxam to the same extent as male
students, they would gain 0.86 points on the fewdm (on the margim) Female students
therefore win through their higher propensitiesattend seminars and take quizzes but lose

through their lower propensity to re-take quiz diggs on the exam.

4 The dummy for re-take is re-coded to be equal to far all students that (1) did not re-take a gyiestion on
the exam (among quiz-takers) and (2) for thoseesttsdthat did not take either of the original gazz
5 Estimation of mean differences in re-take behabiogender is evaluated at an initial quiz scongaétp five.
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5. Potential Explanationsfor Gender Differencesin Examination Behavior
There are a number of potential mechanisms behimdbserved behavioral differences in
examination strategies having to do with, for exengender differences in confidence, risk-
aversion, competitiveness and/or time usage (sagbr@crastination), which are difficult to
tease out in the type of real world setting exahinere. Below we discuss the credibility of
some of these mechanisms in explaining observedtses

Seminar attendance and quiz taking are two waygamfing more time for other
questions during the final exam. The seminar b@utematically yielded the highest possible
scores on one of the final exam questions and stadbat were satisfied with initial quiz
scores could refrain from re-taking correspondio@ guestions on the final exam and devote
this time to other questions. Taking one or bothhef initial quizzes also provided students
with a second chance to improve their scores oritlaé exam. As such, seminar attendance
and quiz taking must be considered risk averse¢egfies in examination behavior. Our results
showing higher propensities among female studertiskie initial quizzes and attain a seminar
bonus are therefore consistent with women beingvemage, more risk avert than men.

Re-taking a quiz on the final exam is associateith &iprivate risk of lowering initial
quiz scores. Although observed gender differenceseitaking propensities are driven by
students with relatively low initial quiz scoresich as 5 out of 10, there is still a risk involved
in attempting to improve initial scores. Our reshlit female students are less inclined to re-
take the quizzes, all else equal, is therefore asmistent with an interpretation that female
students are more risk averse than male studeats.tNat when analysing gender differences
in re-take propensities, we use a selection ofesttedwho took the initial quizzes. Since
female students took quizzes to a larger exteuwkfaiaking a quiz is associated with a higher
degree of risk aversion, it must be the case thathewve stronger selection of risk averse
males students compared to female students amiiad quiz-takers. As such, it is likely that
we underestimate gender differences in risk averagomeasured by re-take propensities.

An alternative interpretation of our results isttheale students are more confident than
female students. Overconfidence is a relative qondéen could be confident (and correct) in
their interpretation of their abilities whereas wermare under-confident, or men could be
overconfident (i.e., have an incorrect estimatidntreeir ability) whereas women have a
correct estimation of their ability. Irrespectivewhether male students are overconfident or

female under-confident, given that male student&lithe same ambition as female students

16



to maximize final exam scores, our results mayertfinale perceptions of a higher capability
to receive high exam scores without the bonusglims of time or scores, of taking an initial
quiz and/or attending seminars. Higher confidemmceaverage, can also explain why male
students re-take quizzes to a large extent, &ledsial.

The exam procedure under study here did not invahyedirect rewards that depend on
students’ relative performance implying that gendegferences in competitive behavior is
unlikely to be a relevant explanation for presentedults. There is one other potential
explanation which concerns gender differencesmetuse. Male students may be more prone
to procrastinate implying that they study less la& beginning of the course and more
intensely close to the date of the final exam. @ertifferences in procrastination may then
explain why male students take initial quizzes tenaaller extent and have lower seminar
attendance. According to course evaluations ofesttgdlwho attended the microeconomics
course in 2011, a larger fraction of female thardensdudents spend more than 30 hours a
week studying for this course. This does not inthht male students procrastinate to a larger
extent than female students, but may be consistihta story where male students spend
less time on their studies and, perhaps, distritutetime differently than female students.
Higher male procrastination is also consistent witfher male confidence about doing well
on final exams. However, procrastination cannotarpyhy male students, given than they
took an initial quiz, re-take these on the finaduexto a larger extent than female students.

Taken together, the observed gender differencexamination behavior found in this
study seem consistent with conclusions from theeargental literature that women are more
risk averse and/or less (over)confident, on avertigan men. Studying gender differences in
a natural setting allows us to provide tentativeatasions on how gender differences in
preferences affect real outcomes. Attending semjn@king initial quizzes and re-taking
quizzes on the final exam are all correlated witkhér final exam scores. As such, the risk
averse behavior of female students in terms ofdrigieminar attendance and taking initial
guestions, seems to be a better strategy tharfdhatved by male students. On the other
hand, female students could improve their resuitshe final exam by behaving more like
men when it comes to re-taking quizzes on the fxaim.
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6. Conclusion

This study has used information on examination tehamong first year microeconomics

students at Stockholm University to analyze gerdifferences in preferences in terms of
examination behavior. Students in this course haee possibility of attaining a seminar

bonus on the final exam for near-perfect seminggndance and are given two voluntary
initial quizzes during the semester. At the finghm, the scores received on initial quizzes
can either be accepted as is, or students can @ttemmprove their marks by answering

similar quiz questions on the exam. Results sugipedtfemale students are more likely to
take initial quizzes and receive a seminar bontsmiless likely to re-take quiz-questions on
the final exam. Attending seminars, taking initiglizzes and re-taking quizzes on the final
exam are all correlated with higher final exam ssorAs such, the risk averse behavior of
female students in terms of higher seminar attereland taking initial questions, seems to be
a better strategy than that followed by male sttglédn the other hand, female students could

improve their results on the final exam by behavimge like men when it comes to re-taking
quizzes on the final exam.
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