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A Model of Student Performance

Abdrad: This pape offers a smple modd of student behavior. The modd shows
thatlow-performing students, far from (asis often suggested) being cognitively
impaired, may well beresponding rationaly to theincentives that they face. The
modd pointsto a stronglink between low performance and gradeinflation, and

suggests that combating thelatter may hawe the effect of redudng theformer.
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Casud observation suggests tha many professors, horrified at the academic performance of thar
students, infer that those students mug bein some way cognitively impared. The context of such
remarks may notbe serious butthetopicis. Insofar as we fail to propely diagnos the causes of
studentsOpoor performance, our efforts to improveit arelikely to bein vain. As econonists, of
course, we know to be skeptical of casud inferences to the effect tha people® behavior is dueto
irrationdity or other cogntive limitations In this paper | present a simple modd suggesting that
low-performing students, far from being cognitively impared, may very well beresponding

rationdly to theincentives tha they face.

*k*



Suppo®, as afirst approximation, tha students care abouttwo things first, goodgrades, second,
acomposte goodto which we may refer as Gtuff.OLet ussuppo® tha the studentsQutility isa

fundion of the effort they expendin order to achieve these two gods. Let x, " 0 betheeffort
they expend on getting goodgrades, andlet x," 0 betheeffort they expend on getting stuff.
Thus thetota utility achieved by a student can be denoted U(xg,xs). Suppog, furthermore, tha

the maximum total expenditure isone Thus

"1 (0)

For smplicity, | will assume tha the utility fundion is separable, so that it can bewritten as
U(xg,xs) =U,(X,) + U,(X). This conditionreflects the assumption tha the utility students derive

fromthe composte goodisindgendent of thar grades, and the other way around Let

1, (0) = u,(0) =0.

Theutility fundionfor stuff is assumed to have the ordinary propertties. Thus u2(-) is

differentiable, with u,’(x)) >0 and u, (x,) <0 for al xs Theutility fundion for grades, though
continuous increasing, and concave, is noteverywhere differentiable. It has akink at xg , Which

istheeffort students mug putinto ther studiesin order to secure a passing (C) grade This
implies tha thereis adiscontinuity in themargind utility of studying when students secure a

passing grade Foral x " xg, ul(') isassumed to have the ordinary propeties: it is



differentiable, with u; (x,) >0 and u; (x,) < 0. Thefollowing two conditionsare thecritical

assumptionsof the modd:

" (x <5t > uty 0

" (x> X)) <ty (1

Thus for effort levels lower than tha required to secure a passing grade, themargind utility of
studying exceedsthe margind utility of tryingto get stuff. However, for effort levels highe than
tha required to secure a passing grade, themarginal utility of tryingto get stuff exceedsthe

margind utility of studying.
The maximization problem faced by students in the modd is thefollowing:

max U(x,,X;) = (X,) + U,(x,), subject to thecondraint that x, + X, " 1

xg,xs" 0

Thisis equivalent to thefollowing problem:

n)?ga())( ul(xg) + uz(l# Xg)



Assuming tha students maximize, how much effort will they putinto ther studies? See the

Figure for agraphical representation. Letting (xgxs) denote the solution to the maximization

problem, it is easy to provethefollowing theorem:

THEOREM: x; = xg

PROOF: For aprodf by contradiction, suppo not Thus x; <X or x; > X . In thefirst

case, by (1), u; () > U, (x.). But this meanstha students can increase their total utility
by increasing x;, and decreasing x;, andif so (xgxs) isnotasolution to the
maximization problem, contrary to assumption. In the second case, by (I1),

U (X;) <u, (X;). But thismeanstha students can increase their total utility by decreasing
x, andincreasing x;, and if so (xgxs) is not a solution to the maximization problem,

contrary to assumption. In either case, we have derived a contradiction. QED.

Thus when deciding how much to study, students choo% the exact effort level that will secure

them a passing grade Thefollowing corollary may also beingructive:

COROLLARY: x,=1- X;

PROOF: Trivial, from (0) and the assumption that students maximize.

Hence, students expend al theremaining effort trying to get stuff.
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How plausbleisthis modd? Clearly, there are many students whose behavior is not captured by
themodd. For example, it does not describe the behavior of students who are intent on pursuing
pog-graduae studies, and who recognize tha high grades are asinequanon Similarly, it does
not apply to students who fail fromtime zero and make no effort to adjus ther behavior over the
course of the semester. The question, however, is not whether themodd captures the behavior of
al students, but whether it captures the behavior of some relevant subset of the ssudents who

cause grief to ther professors.

There are severa reasonsto think that themodd can serve as aroughapproximation of the
behavior of such a set of students. Many students clearly recognize that collegedrop-outs face
seriouspendtiesDsodal excluson, disinheitance, debt, and so on Dand therefore are willing to
give up the composte goodin order to secure a passing grade. For such students, condition |
holds Many students also judgethat theben€fits of pursuing honaable (as oppogd to passing)
grades are limited - for ingance, because progective employers care aboutdegrees but not
grades - and theefore decide tha the oppatunity cogs of studying are too high. For such
students, condtion (1) holds The other assumptions such as the separability of the utility
fundion, seem plausble enoughfor mog people. These consderationssuggest that themodd is

empirically adequae for some significant propottion of students.



In addition, themodd is capable of explaining at least two facts that might otherwise seem
puzzling. Firgt, it explainswhy many students seem nether surprised nor disappointed when told
tha they earned astraight C in theclass. Second it explainsthefact, frugrating to many
professors, tha additiond efforts on ther behdf Badditiond handous, longe office hours,
private tutorials, makeup exams, and so on Poften fail to improve studentsOpaformance. The
explanaory power of themodd offers additiond, thoughindirect, suppot for its empirical

adeguecy.

*k%

Aswe have seen, the present modd pointsto a paticularly direct link between student

performance x; and the effort level required to secure a passing grade xg. Thepdicy

prescriptionis obvious in order to increase student performance in our classes the best we can
doisto incease theeffort level required to secure a passing grade. Unfortunaely, insofar as
gradeinflationis areality, and as grade inflation meansthat the effort level required for a
passing gradeis decreasing over time, wha we have doneis thevery opposte (cf. Sabotand
Wakeman-Linn 1991) Thus perhapsironically, the low performance of the students may bea
direct result of actionstaken by ther current and past professors. In any case, themodd suggests
tha eliminating or reversing gradeinflation may be the best way to improve student

performance.

In sum, thereis goodnews and there is bad news. The bad news first: it is quite possible that

many students do nottry very hard to ge&t goodgrades, choosng ingead to pursuethe composte



good.Thegoodnewsistha low-peforming students need not Das is often suggested Bbe
cognitively impared. Certainly, thefact tha students performed poaly cannotbetaken as
evidence tha they are cognitively impaired. For all we know, they may beresponding rationdly

to theincentives tha we present to them.

REFERENCES

Sabot, R., and J. Wakeman-Linn. 1991 GradeInflation and Course Choice. Journal of Economic

Perspectives 5 (1): 159170



FIGURE




