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1. Abstract 
This laboratory experiment gauges the extent to which undergraduate students at US universities 

are less likely to collaborate (and more likely to compete) with one another under curved grading 

systems than under non-curved ones. It specifically involves intervening in the universe of 

academic work tasks assigned to students on an individual basis, and randomly introducing 

variation on the scoring mechanism used to determine each subject’s reward (absolute or curved), 

as well as on the length of the assigned task (long or short). While the former encapsulates the 

central research topic of this project, the latter is designed to control for cognitive biases associated 

with spending larger amounts of time and effort on a particular project.  

2. Problem Statement 
In our class Skype session with Pedro Dal Bó, the scholar remarked that students of economics 

and political science don’t score any better in experiments related to their respective fields than 

do students of other subjects and wondered “what we’re doing wrong” as teachers. Among 

psychologists and education experts, one hypothesis is that the practice of grading on the curve1 

incentivizes competition and discourages collaboration among university students, thus leading to 

lower overall performance levels, since individuals miss out on information that their classmates 

                                            

1 For the purposes of this paper, the term “grading on the curve” or “curved grading” is used to denote that 
method of assigning grades which yields a normal (i.e. Gaussian) distribution among students in a particular 
class. Typically, it involves converting raw scores to percentiles or some other system of quantiles, and then 
translating these to grades according to a division of the percentile scale into intervals, where the interval 
width of each grade indicates the desired relative frequency of that grade.  
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could have provided. In accordance with this line of reasoning, we would expect curved grading 

procedures to have a negative effect on collaboration among students, that is: 

 
Hypothesis 1 (H1): All else equal, groups of students being graded on the curve 
should have a markedly lower incidence level of collaboration than groups of 
students being graded absolutely (i.e. not on the curve). 
 
 

However, students, like all human beings, are subject to cognitive biases like the IKEA effect – 

whereby human beings tend to place a higher value on things they have invested time into 

constructing themselves – or the sunk costs fallacy – according to which individuals become 

increasingly attached to projects or strategies that they have devoted more of their resources to. 

It follows that the predicted negative effect of curved grading systems should present itself 

heterogeneously, that is:  

 
Hypothesis 2 (H2): All else equal, the negative effect of curved grading systems 
on collaboration incidence should be especially large among groups where 
individual students dedicated a large amount of time and effort to a given 
assignment.  
 
 

As a whole, this causal mechanism might explain why, when offered the choice to turn the voting 

game from a competition one to a cooperative one, almost half of the subjects in Dal Bó et al.’s 

experiment (2010) chose to remain in the prisoner’s dilemma form of the game.  

3. Intervention: Grading Mechanism x Task Length 
Before explaining the proposed procedure to test the aforementioned hypotheses, it is useful to 

provide some brief background on the tradition of curved grades in the United States, and what 

the grounds are for recent calls to fully embrace criterion-based (non-curved) grading.  
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The term “grading on the curve” or “curving grades” represents the practice of fitting letter 

grades to a normal distribution (Kulick and Wright 2008, 12). This practice was originally based 

on the assumption that student abilities – especially in large classes – would most likely be 

normally distributed, and therefore so would exam scores for “well-constructed, norm-referenced, 

multiple choice tests” (Wedell et al. 1989, 235).  

Since the 1970s, however, teaching scholars and practitioners have been calling for an end 

to this common practice, with some institutions like the United State Military Academy at West 

Point even prohibiting this practice among its instructors (Bresee 1976; Michaels 1976). The 

reasoning behind this movement is that normative (curved) grading can have several negative 

effects on the learning environment students find themselves in, including discouraging cooperative 

learning between peers (Roth 2000; Birney 1964). 

Thus, my hypotheses build on and extend these scholarly arguments. To test said 

hypotheses, the proposed experimental design involves four different treatment conditions (C1, 

C2, T1, T2), all of which will be administered in a laboratory setting via computer software on a 

sample of 800 undergraduate students from various US universities.2 Subjects will have to 

complete ‘work’ tasks similar to the sort of assignments they might encounter in their higher 

education studies: summarizing complex text.  

While the letter assigned to the group (C versus T) indicates whether the treatment 

involves absolute or curved grading schemes, respectively, the additional number (1 versus 2) 

indicates whether the treatment involves a short or a long task, respectively. To be sure, the 

                                            

2 The specific criteria by which different universities were included in the sample are specified in the “Target 
Population” section, since the former pertains to the latter.  
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“absolute” reward system determines subjects’ participation reward solely based on how well they 

themselves do individually. In turn, the “curved” system determines payoffs based on how well 

each subject does relative to the rest of his or her treatment group. Subjects will be informed of 

which grading policy they have been assigned and what the implications are at the very beginning 

of the session.  

In a similar vein, the short versus long work tasks are designed to introduce variation on 

how much time and effort subjects will feel they have dedicated to a particular task. While the 

short assignments will involve summarizing half a page of text, the long ones will require 

summarizing over five pages of text. The overall result of this two-dimensional variation is a two-

by-two factorial design which is summarized in sequential order of assignment in Figure 1.  

 

Figure 1: Experimental Mechanism Illustration 

 
 

Once each subject has completed his or her work task assigned, the computer screen will display 

the message that someone else in the group has requested help structuring their summary response, 

 

 

Individual

Subject 

Absolute Grading

(C)

Short Task

(C1)

Long Task

(C2)

Curved Grading

(T)

Short Task

(T1)

Long Task

(T2)
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prompting each subject with the option to share his or her own response as a reference. It will 

also remind the subject whether he is being scored on a curved or absolute system, and what this 

means for how other group members’ scores might affect the subject’s final payoff. The subject 

will then be able to choose whether he wishes to cooperate or defect on his peer’s request. Figure 

2 illustrates an example of what the computer screen will look like for a subject assigned to one 

of the conditions with an absolute scoring system.3  

 
Figure 2: Sample Screen Display for Groups with Absolute Scoring System 

 

 

The purpose of introducing said opportunity for cooperation is to test whether subjects in the two 

“absolute” conditions will have a higher tendency to cooperate than those in the “curved” conditions 

                                            

3 The alternative screen display for the “curved” treatment groups (T1, T2), will be identical to this except for the final 
sentence, which would read: “Remember, your score is being calculated on the curve, so it will be affected by how the 
other members of your group do”.  

  
 
One of the other participants in your group is having a hard time 
structuring his/her response and has asked if you’ll share your 
submission with him/her.  
 
All answers are confidential; the participant will either receive 
your anonymized answer (if you agree) or won’t receive anything 
(if you decline).  
 
Remember, your score is being calculated absolutely, so it will 
not be affected by how the other members of your group do. 

 
 

Yes, I agree to 
share my response 

No, I decline to 
share my response 
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(H1), on one hand, and whether this predicted negative effect is exacerbated for groups assigned 

the long work task length condition (H2). If the subjects in the experiment were perfectly rational 

and unbiased in their beliefs and perception of the situation -- if they were homo economicus in 

the truest sense -- then both of the hypotheses would prove true (barring unexpected extraneous 

factors confounding the results).  

The underlying reasoning is perhaps best illustrated by considering the respective payoffs 

for both the subject in question and the (hypothetical) fellow group member in need of help 

associated with the subject choosing each action-option (to cooperate or to defect). For simplicity 

purposes, call the subject of the experiment Player A and the person seeking collaboration Player 

B.  

Under absolute grading, Player A has nothing to lose by cooperating, because her score 

will not be affected regardless of what her peers get. What is more, psychology tells us that human 

beings attain direct brain function benefits from offering help to others in need, including reduced 

stress-related activity, greater reward-related activity, and greater caregiving-related activity 

(Bergland 2016). It follows that A will actually gain by cooperating with B and sharing her work 

assignment response. Player B, meanwhile, will also gain from the cooperation act, and inasmuch 

as he can improve upon the submission of Player A and thus do better than her, arguably gains 

more from the cooperative exchange than does Player A.  

What if A chooses to defect? In that case, neither of the two players would gain anything 

when there is an absolute scheme in place, since one person’s loss is not another person’s gain. 

Logically, B is the biggest loser in this scenario, since he is left unable to complete the assigned 

task and thus scores very poorly on his work. But A too would lose under this behavioral choice, 
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since psychologists have also found that those who pursue more selfish action options have to deal 

with negative feelings of guilt ex post (Berman and Small 2012). Let the neutral payoff value (i.e. 

the numerical representation for neither winning nor losing anything) be 50, such that <50 

indicates a gain and >50 indicates a loss. The payoffs for both players under each of the subject’s 

possible actions and using an absolute scoring system are summarized in Figure 3. The main 

takeaway from this first depiction of payoffs is therefore that there is a single Nash Equilibrium 

strategy for Player A, which is to cooperate and help Player B.  

 
Figure 3: Payoffs under Absolute Grading Scheme 

 

 

 

 

 

 

 
For comparison, we can now turn to the payoffs for these same two players in the same 

situation but varying the scoring scheme from absolute to curved grading. This alteration implies 

that each participant’s score will depend on how well they perform relative to the other 

participants assigned to their combination of conditions, or treatment group. Insofar as one 

person’s success means another person is deprived of the chance to succeed, therefore, the game 

becomes one of competition in which the prize is zero-sum. This flips the entire payoff structure 

such that Player A is now the one with the more pronounced gains and losses under defection and 
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cooperation, respectively, and B becomes the one with more moderate gains and losses to be 

earned from A’s various action options.  

This is because, by choosing to defect and not helping B, Player A ensures that she will 

do better than B does and improves her overall grade. The psychological tolls associated with self-

interested behavior are also reduced under curved grading, since it is only rational to not help 

others and an individualistic culture doesn’t punish selfish actors. Player A then gains 

substantially from choosing to defect, while B loses to a slightly lesser extent, since the 

aforementioned individualism means Player B would not be expecting much in terms of help offers 

in the first place.  

Conversely, if A agrees to help B and sends him the template of her submitted response, 

Player B is going to perform at least as well as A, and possibly even better. This entails a large 

loss for A since it could deprive her of attaining a top curved score. It also entails a considerable 

gain for B, but said gain is not quite as large as A’s losses are because human beings are more 

sensitive to losses than gains, so even if they were equal in actual magnitude A’s losses would have 

a stronger impact than would B’s gains. The second, modified payoff structure is summarized in 

Figure 4. 

Figure 4: Payoffs under Curved Grading Scheme 
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D 70 40 
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As the payoff depiction suggests, the optimal strategy for Player A under a curved grading scheme 

is to defect with regards to Player B. Thus, there is no question about what the rational behavioral 

choice would be in each scenario, but rather the experiment at hand seeks to determine whether 

college students actually behave like rational actors when it comes to cooperation decisions, or if 

they are instead influenced by any number of the well-documented behavioral biases humans suffer 

from.  

4. Scholarly Contribution 
The present project relates to and builds upon several different strands of literature pertaining to: 

(1) the economics of education, (2) the external validity of lab experiments with students, and (3) 

the competition-generating effects of curved grading systems.  

4.1 Economics of Education 

On a general level, the proposed study would contribute to the scholarship on the economics of 

education, a subtype of which looks at the effects of different grading mechanisms on students 

and their strategic environment. For example, Costrel (1994) explored the endogenous selection 

of grading standards by policymakers seeking to maximize social welfare, and Betts (1998) later 

expanded this framework to include heterogeneous students as well. Betts and Groger (2003) then 

looked together at the impact of grading standards on the distribution of students in a class.  

Both Paredes (2012) and Dubey and Geanakoplos (2010), meanwhile, compare incentives 

across different methods of awarding grades and find that absolute strategies are more successful 

in this regard than their curved counterparts are. Kokkelenberg, Dillon, and Christy (2008) also 

find a negative effect of class size on the grades awarded to individual students in a non-strategic 
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environment, while Brownback (2014) demonstrates that cohort size plays a significant role in a 

student’s selection of effort under curved grading systems. 

One branch within this subfield of scholarship also looks at the differences in the effects of 

curved grading on minority versus non-minority students. Specifically, Crocker et al. (2003) found 

that female students who work hard and fail to achieve the results that they expect due to grade 

standardization are more likely to be affected than their male counterparts. Corroborating this 

line of reasoning, Schoon, Ross and Martin (2007) found evidence that female students are more 

likely to drop out of highly competitive majors for that same reason. Overall, serious students who 

expect their high level of hard work and preparation to pay off are more likely to be discouraged 

by a lower grade due to normalization procedures than those who have learned to ‘lighten up’ and 

expect luck to play an important role in their assessment.  

Taken together, all these works suggest that the policy of grading on a curve may have 

important unintended and – more importantly – undesirable consequences for students that last 

far beyond their years in the classroom. By considering whether said policy fosters competitive 

strategies as opposed to collaborative ones – a previously understudied topic -- the present project 

can help further extend and improve the economic literature on education.  

4.2 External Validity of Lab Experiments 

A more methodological vein of scholarship that this project will contribute to is that on the 

external validity (or lack thereof) of lab experiments, particularly ones using college students as 

subjects. As early as 1957, Landis and Kuhn argued that college students aren’t representative of 

the general population but are instead a selected group. These conclusions were later corroborated 

by Gordon et al. (1986) and even more recently by a set of papers by Levitt and List (2006; 2007; 
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2009), the latter of which demand caution when it comes to generalizing one’s results from 

laboratory settings.  

Many experiments in political science and economics focus on the effects of deliberative 

institutions and systems on voting behavior, turnout, and other dependent variables, by examining 

the behavior of college students in a laboratory setting (e.g. Karpowitz, Mendelberg and Shaker 

2010). To that end, the present study will help illuminate whether undergraduate college students 

in the lab are unusually prone to competition and reluctant to collaborate as a result of standard 

grading procedures, a question which, if answered positively, would necessitate the reconsideration 

of countless experimental findings. It follows that the findings of this project will be a unique 

contribution to the literature on external validity issues facing laboratory experiments.   

4.3 Curved Grades and Competition 

The third and final literature strand which ties in the most with the present study is a 

non-experimental one found in psychology and education journals, which points to curved grading 

as the root cause of the unparalleled levels of competition and stress that are found in US 

institutions of higher education. The term “grading on the curve” or “curving grades” represents 

the practice of fitting letter grades to a normal distribution (Kulick and Wright 2008, 12). This 

practice was originally based on the assumption that student abilities – especially in large classes 

– would most likely be normally distributed, and therefore so would exam scores for “well-

constructed, norm-referenced, multiple choice tests” (Wedell et al. 1989, 235).  

Since the 1970s, however, teaching scholars and practitioners have been calling for an end 

to this common practice, with some institutions like the United State Military Academy at West 

Point even prohibiting this practice among its instructors (Bresee 1976; Michaels 1976). The 
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reasoning behind this movement is that normative (curved) grading can have several negative 

effects on the learning environment students find themselves in, including discouraging cooperative 

learning between peers (Roth 2000). 

Specifically, scholars in this tradition claim that curved grading creates a hypercompetitive 

culture which pits students against one another by arbitrarily limiting the number of participants 

who can excel in a course (Grant 2016). Yet, while theoretically promising, this mechanism has 

not yet been tested in the appropriate experimental setting to warrant its confirmation in a 

methodologically reliable manner. The proposed project can fill this lacuna by drawing on the 

substantial volume of experimental scholarship that exists on the determinants of cooperation and 

probing how said phenomenon links to education systems and strategies.  

5. Target Population 
The target population in this experiment is undergraduate students at US universities. As a result, 

the subjects of the study will be around 800 college students (undergraduates) recruited from a 

variety of universities through advertisements on each institution’s web site and/or signs posted 

around campus. Though using college students as a sample is usually unrepresentative of the 

population at large and poses a problem for the generalizability of lab experiments, in this case it 

is well-suited for the question at hand, since we are specifically interested in how grade policies 

affect students, not the average human being. The target population thus permits this experiment 

to avoid the difficulties raised in the aforementioned literature on the external validity of lab 

experiments with university students. 
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Furthermore, to avoid the problem of sampling bias, I will include subjects from a variety 

of universities: top-ranking, average, and low-ranking. This strategy helps improve the 

representativeness (and thus the external validity) of the sampled population of subjects, since 

only looking at a single university – particularly a highly-ranked one – creates the risk that said 

university is unusually competitive in terms of its environment, and thus the results of the 

experiment might yield a lower than normal incidence level for engagement in cooperative actions 

that could bias the data in favor of my proposed hypotheses.  

6. Experimental Design 
Of the 800 students that will participate in the experiment, 400 will be randomly assigned to the 

“absolute” treatment groups and the other 400 will be randomly assigned to the “curved” treatment 

groups. Within each of the two groups of 400 subjects each, individuals will further be randomly 

assigned to complete either a long or a short task of work, such that m=200 of the N=800 total 

subjects will be assigned to each condition (CurvedLong, CurvedShort, AbsoluteLong, 

AbsoluteShort).  

It follows that the experiment will use complete random assignment, insofar as exactly m 

(200) of the N (800) total units are assigned to each treatment condition, with equal probability. 

Power analyses checks confirm that this sample size of 200 per condition is sufficiently large to 

reliably test the proposed causal logic and expected effects of grading systems. This breakdown of 

sample size and randomization is illustrated in Table 1. 
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Table 1: Sample Size (N) by Experimental Condition 

 

Both random assignments will be fulfilled by the computer software using a random number seed, 

such that the pattern of randomization is reproducible. One important implication of the factorial 

experimental design will be that the average effect of the administered treatment (i.e. of the 

grading system) in this study will be a weighted average of the average treatment effects for each 

version. To put the same point differently, the average effect of the grading system on competitive 

behavior will reflect the fact that half of the grades under each mechanism corresponded to longer 

length work tasks.  

 

As explained previously, the experiment has a between-subjects design such that every 

participant only takes part in a single treatment, and it is full factorial in its configuration, in the 

sense that all of the possible combinations of treatments will actually be implemented in the lab 

setting. The experiment will use a sequential decision protocol, according to which individuals 

shall make decisions (and perform work tasks) as and when they encounter them in the domain-

specific context being examined (i.e. classroom-type assessments and grading mechanisms). It 

further includes a one-shot design, in the sense that each subject only engages in a single trial, 

and single-session, insofar as every participant only participates in one session.  

 
 

 Work Task Length 

Grading System Short Long Total 

Absolute 200 200 400 

Curved 200 200 400 

Total 400 400 800 
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After each subject has made their decision regarding whether or not to cooperate with 

their simulated group member, the number of cases where the cooperation option was chosen is 

recorded for each treatment condition, both as a raw number and as a proportion of the total 

number of cases in that particular condition (200 in every instance). The proportion statistic is 

what becomes the measurement for the incidence rates of cooperation under different grading 

schemes and facing assignments of different lengths. It is these values that will later be tested for 

statistical significance in the subsequent data analysis part of the experiment.  

In terms of compensating the participants using a performance-based criterion, this process 

is done as follows. Upon selection of their action-option choice, the computer first calculates a raw 

score for the summarized text submitted by each participant, and this preliminary mark is 

determined based on standard objective criteria that will be pre-defined and programmed into the 

computer program for assessing the submissions, including – but not limited to – grammar, or 

number of key ideas from original text captured in summary.  

Once this preliminary score is calculated, the software will then either adjust it according 

to the normalization process, if the subject was assigned to a group with a curved scoring system, 

or leave it as is, if the subject was assigned to a group with an absolute scoring system, before 

converting the numeric score into a letter grade in both cases. These letter grades are designed to 

correspond as closely as possible to those found in typical college courses, so scores between 90-

100 translate to As, 80-90 translate to Bs, 70-80 is equivalent to a C, 60-70 is a D grade, and 

anything below 60 is converted to an F.4  

                                            

4 Note that the outcome of the decision to cooperate or defect vis-à-vis the hypothetical fellow group 
member is not included in the final score, since this was just for observation purposes.  



 

  

17 

Based on their received letter grades, each subject will then receive vouchers with certain 

monetary value as a reward for their participation in the study. It follows that those awarded an 

A grade will be remunerated by the highest value in vouchers, followed by those that received a 

B grade, who will be remunerated with the second highest voucher value, continuing in this same 

manner down to those receiving a failing (F) grade. One reason for including this performance-

based compensation scheme is to incentivize students in the same way that achieving a high grade 

in a course would. If there were no effect of performance on the compensation, then we would 

have no reason to expect a difference across the two major grading conditions (absolute versus 

curved), since those in the curved treatments might still have cooperated with the other player 

solely because they had nothing to lose from said option, whereas they would not have acted in 

this manner if the situation were a real course and the other player were a real classmate.  

At the end of the experiment, subjects will be given a brief series of questions that will 

allow me to assess their reasoning for their chosen action-option at the collaborative stage of the 

game. In addition, they will be asked a few questions regarding their personal characteristics such 

as academic major, class (first year, second year, third year, or fourth year), math and verbal SAT 

scores (as a measure of intellectual ability) and political orientation. This second batch of questions 

allows for studying how personal characteristics affect decisions to cooperate (or lack thereof) and 

the impact of different grading techniques.  
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7. Plan for Data Analysis 
The proposed plan for data analysis consists of an individual-level assessment which will permit 

me to decompose the total observed effect into a selection effect and a treatment effect. In 

analyzing the emerging data, I will also further separate said treatment effect into an exogenous 

effect (the effect of the absolute versus curved grading system) and a cognitive bias effect (the 

effect of the work task length).  To test for statistical significance among any observed differences 

in the proportion of collaborators in each treatment group, I will implement OLS regressions and 

Wald tests, but not before conditioning on the subject’s chosen behavior.  

That is, the OLS regressions will take as the dependent variable an indicator variable for 

whether the subject cooperated or defected, and as the explanatory variables, four indicator 

variables for the different dimensions of treatments received (Grading:Curved, Grading:Absolute, 

WorkTask:Long, WorkTask:Short). In addition, my regressions will include four further 

explanatory variables consisting of the interaction between the two treatment dimensions 

(CurvedLong, CurvedShort, AbsoluteLong, AbsoluteShort). The Wald tests of difference will check 

for statistical significance by obtaining p-values for each of the regression results.  

I will also run an additional OLS regression to check for correlations between the additional 

characteristics self-reported by the subjects (academic major, class, political orientation, and so 

on) and the same dependent variable in the form of an indicator variable for whether the subject 

cooperated or defected. Taken together, these analyses will allow me to determine, at a reasonably 

high level of confidence, whether or not the hypothesized logic that curved grading stimulates 

competition is true.  
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8. Proposed Timeline 
One of the major advantages of choosing a lab setting for this experiment is that it requires a 

much smaller budget than those demanded by field experiments, and that the ease of administering 

each session on a college campus with the recruited subjects enables for the experimental timeline 

to be rather fast-paced. It is important to note, though, that it would not be wise to start or 

conduct any part of the experiment during the summer months, since many colleges have summer 

programs with visiting students that are still in high school or come from other countries and 

competitive contexts, and this again could jeopardize the reliability of any data attained.  

 Once the summer of 2018 has passed, however, a starting date at some point in September 

2018 would enable the bulk of the experimental work to have been completed by approximately 

around February or March of 2019. Ultimately, of course, it would depend on how many subjects 

sign up for each session, since the higher this number is the faster I will reach my desired sample 

pool size of N=800. 

9. Policy Relevance  
The topic and relevance of this proposed project may appear somewhat detached from the policy 

world, particularly as relates to political science. However, the converse is true. As Brownback 

(2014) correctly points out, relative awarding schemes similar to curved grades are found 

throughout the modern economy, for example in job contests, performance bonuses, and lobbying 

contests to name a few. In this regard, the means of evaluating performance in experimental 

settings and in educational institutions closely reflect those of many professional settings.  
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To put the same point differently, the costs of effort in my experiment, means subjects 

have of exerting it, and the norms surrounding its exertion when it comes to cooperation versus 

competition games, are all particularly similar to those of the so-called “real world”. Heterogeneity 

of cooperative practices in a classroom or laboratory likely follow similar patterns as the 

heterogeneity of professional competencies, for the simple reason that intelligence, motivation, and 

cognitive ability lie at the heart of both phenomena. The findings of this project will thus not only 

point us to something about one obscure grading practice, but rather will be telling of American 

society and social structure at large.  

Last but not least, there is an important parallel worth emphasizing between the university 

grading system, which determines how political science is taught to future practitioners, and how 

the American political system functions in practice – both involve zero-sum games in which one 

person’s gain is another’s loss. In the same way that the education system fosters competition 

among students when learning political science, the political system fosters competition and 

polarization when practicing politics. This can perhaps help explain the lack of common ground 

between the two major political parties in the United States. What is more, much like students 

do better when they cooperate and collaborate with one another, it is likely that so would US 

politicians and political parties. That being said, in order to reform the political system or culture 

in practice, we first need to change how we teach politics to tomorrow’s political actors.  
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