A Service of

[ ) [ J
(] [ )
J ﬂ Leibniz-Informationszentrum
° Wirtschaft
o Leibniz Information Centre
h for Economics

Make Your Publications Visible.

Kooreman, Peter

Working Paper

Rational students and resit exams

IZA Discussion Papers, No. 6832

Provided in Cooperation with:
IZA - Institute of Labor Economics

Suggested Citation: Kooreman, Peter (2012) : Rational students and resit exams, IZA Discussion
Papers, No. 6832, Institute for the Study of Labor (IZA), Bonn

This Version is available at:
https://hdl.handle.net/10419/67202

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/67202
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

IZA DP No. 6832

Rational Students and Resit Exams

Peter Kooreman

DISCUSSION PAPER SERIES

September 2012




Rational Students and Resit Exams

Peter Kooreman
Tilburg University
and IZA

Discussion Paper No. 6832
September 2012

IZA

P.O. Box 7240
53072 Bonn
Germany

Phone: +49-228-3894-0
Fax: +49-228-3894-180
E-mail: iza@iza.org

Any opinions expressed here are those of the author(s) and not those of IZA. Research published in
this series may include views on policy, but the institute itself takes no institutional policy positions.

The Institute for the Study of Labor (IZA) in Bonn is a local and virtual international research center
and a place of communication between science, politics and business. IZA is an independent nonprofit
organization supported by Deutsche Post Foundation. The center is associated with the University of
Bonn and offers a stimulating research environment through its international network, workshops and
conferences, data service, project support, research visits and doctoral program. IZA engages in (i)
original and internationally competitive research in all fields of labor economics, (ii) development of
policy concepts, and (iii) dissemination of research results and concepts to the interested public.

IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion.
Citation of such a paper should account for its provisional character. A revised version may be
available directly from the author.


mailto:iza@iza.org

IZA Discussion Paper No. 6832
September 2012

ABSTRACT

Rational Students and Resit Exams’

Resit exams — extra opportunities to do an exam in the same academic year — are widely
prevalent in European higher education, but uncommon in the US. | present a simple
theoretical model to compare rational student behavior in the case of only one exam
opportunity versus the case of two exam opportunities. Numerical examples for a wide range
of plausible parameter values show that a second exam opportunity increases the ultimate
passing probability only slightly, but strongly reduces average total student effort.
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1 Introduction

Resit exams — extra opportunities for all students to do an exam in the
same academic year — are widely prevalent in FKuropean higher education,
but uncommon in the US. This note presents a simple theoretical model to
compare student behavior in the case of only one exam opportunity versus
the case of two exam opportunities.

Numerical examples with plausible parameter values show that a second
exam opportunity increases the ultimate passing probability only slightly,
but dramatically reduces expected total student effort. In some cases stu-
dents who are lucky to pass at the first attempt spend less than one fifth of
the time they would have spent with only one exam opportunity.

While the present paper is related to the educational literature on opti-
mal testing procedures and setting educational standards — see e.g. Costrell
(1994) and Lazaer (2006) — the economics of resit exams does not seem to

have received any attention in the literaturell]

2 The model

Consider the simplest possible model that captures the key issues of in-
terest. A risk neutral rational student needs to decide how much time to
spend on preparing for an exam with a binary outcome, pass or fail. The
student wishes to maximize the probability of passing, but faces a constant
opportunity cost w per unit of time. The student’s utility function might be
specified as U =Y + RUp. Here Y = w(Z — t) is income, with Z denoting
total time available, and t time spent preparing for the exam. R = 1 if
the student ultimately passes and 0 otherwise. Up is the utility of passing.

Up can be normalized to 1 without loss of generality through redefining the

In an empirical study, De Paola and Scoppa (2011) compare the case of two exams that
each cover different parts of the course material versus one exam covering the whole course
material. In the present note the course material is the same for both exam opportunities.



time unit in which w is expressed.

2.1 One exam opportunity

First consider the case with only one exam opportunity. The relationship
between the probability of passing, p, and the amount of time spent on exam

preparation (or simply "effort”), ¢, is specified as

o+ Pt ) (1)

p(t) = max (0, Tratdt
with 5 > 0. Specification (1) captures a number of key features and will
allow for analytic solutions of the optimization problem. The passing prob-
ability is increasing in effort, with decreasing returns. The parameter a can
be interpreted as an indicator of exam difficulty. If o > 0, it is possible to
pass without exerting any effort, as in the case of multiple choice exams. If
a < 0, it is impossible to pass without spending at least a minimum amount
of time t,;,, = —a/f; see figure 1 (dotted line: o > 0; solid line: a < 0).
The case o < 0 can also be interpreted as a case with fixed costs (monetary
or mental) of doing an exam. The parameter § reflects the ability of the
student, with 8 being larger for a bright student than for a less talented

student
The optimal effort follows from maximizing p(t) — wt. The solution is

given by
i=p 2w 3-ap™ - g (2)

with implied passing probability
p=pl)=1-w2p? 3)

I assume that w/f < 1 and sufficiently small to ensure positive effort and

passing probability. Higher ability leads to a higher passing rate, but the

2Tt could be argued that both a and 3 reflect both student ability and exam difficulty.
For example, if an exam is poorly designed, 8 can be close to 0 even for a bright student.
In this note I will not elaborate on this.



effect of ability on effort is ambiguous. High opportunity costs lead to lower
effort and a lower passing probability. Note that in this model an easy exam
(high «) lowers student effort to such an extent that the passing probability
remains unaffected. Hence, for a group of homogeneous students passing

rates are uninformative about exam difficulty.
2.2 Two exam opportunities

If there is a second unconditional exam opportunity, the ex ante ultimate
passing probability is P = p; 4+ (1 — p1)p2, where p; and py are the passing
probabilities at the first and second attempt, respectively.

Optimal effort follows from backward induction. Suppose the student
fails the first time. Then he is back in the situation described in the previous
subsection, with the only difference being that a time investment equal to
(1 — 6)t; has already been done. § is a depreciation factor and likely to be
larger the longer the time span between the two exam opportunities. Then
it follows from (2) that the optimal time spent preparing for the second

opportunity, conditional on £, is given by
~ ~ 1 1
th=—(1-8t+B 2w 2 —ap -5 (4)
As in (3), the passing probability is
- 11
pp=1—-wz2f"2 (5)
Note that if the student fails at the first attempt, the total time spent prepar-
ing for both exams, T' = t; + 9, is exactly the same as the total time spent
when there is only one exam, in the absence of depreciation (i.e. § = 0).
The optimal time investment for the first attempt follows from maximiz-
ing
pi(t1) + (1 = pi(t1))p2 — wiy —w(T — (1 = 6)t1)(1 —pi(ta)) (6

with respect to t1, where T' = Bféwfé —af~t — 7L The solution is given

by the positive root of a quadratic equation in ;.



For 6 = 0 (no depreciation), the expressions for the optimal time investment
at the first attempt, the passing probability at the first attempt, and the

ultimate passing probability are given by

P =1-25wifi.
For 6 = 1 (full depreciation), the expressions are
L =w i —ap =B
pr =1-wip i (8)
P =1-wip i,
The analysis shows that a second exam increases the ultimate passing

probability (15 > p). Students who pass at the first attempt spend less time

preparing as when there is only one exam opportunity.

2.3 A numerical illustration

In the model students are characterized by four parameters, «, 3, ¢, and w.
For each parameter, I consider two different plausible numerical values and
calculate the outcomes of the model for all 16 combinations. The results are
presented in table 1E|

The results show that, for a wide range of parameter values, a second
exam opportunity increases the ultimate passing probability only slightly
(P/p), but dramatically reduces expected student effort (T/t, with T =
pit1 + (1 — p1)T), in some cases by almost two thirds. Students who are
lucky to pass at the first attempt spend only a fraction of the time they
would have spent with only one exam opportunity (¢1/t), in some cases less

than one fifth.

3To interpret numerical values of w note that a student is indifferent between passing
and 1/w time units (hours) of non-exam activities.
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3 Discussion

The results presented in this note suggest that unconditionally offering stu-
dents more than one exam opportunity makes little sense. The main effect
is that it provides them with a potential windfall gain of passing at the first
attempt with minimal effort. Thus the number of resits can strongly affect
student effort and thereby the quality of a degree.

Of course, a number of qualifications should be kept in mind when in-
terpreting the results. For example, the model assumes that students have
perfect knowledge about the shape of the relationship between effort and
passing probability. In practice, students sometimes use the first exam op-
portunity to learn about its nature and difficulty. Also, the model assumes
that students do not derive any intrinsic utility from exam preparation.
Highly motivated and conscientious students might act as if the second exam
opportunity does not exist and use it only as a last resort. The numerical
results also depend on the degree of randomness in the relationship between
effort and passing. A well-designed exam exhibits a steep increase in the
passing probability beyond a target effort level. Note however that for pa-
rameter values closer to that case (o« = —2; § = 0.2) the adverse effects of
two exam opportunities still emerge.

Empirical research, preferably based on field experiments, is required
to obtain more insight into the benefits and costs of resit exams (includ-
ing the costs of designing and grading exams for faculty) and the optimal

institutional design of evaluating students.
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Figure 1: The relationship between time spent and passing proba-
bility
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