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Abstract
This paper studies the aspiration-based reference-dependent preferences in students’
performance and effort provision in a two-period model. Following Camerer et al.’s (1997)
narrowing bracket in labour supply decision, students’ choices of reference point and effort
provision are assumed to be made regarding only the current period. However, I took a further step to look at the dynamic reference-dependence of information updates in the current
period regarding realised results of past period. The student’s reference point is his target
for grade achievement. Data are collected with designed surveys by following a group of
undergraduate students at University of Manchester for two semesters of a full academic
year. Test results of static decision making and dynamic information updates both show
that students have target-based reference-dependence preferences. In each single period,
students evaluate their outcome and choose effort basing on targets. In the current period,
they modify target and effort provision with respect to past period results. I found negative aggregate relationship between the past period “productivity” and current period effort
provision, which is consistent with the negative “wage” elasticity of labour supply found
by Camerer et al. (1997), Farber (2008) and Crawford and Meng (2011).
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Introduction

Student’s performance in higher education is important to themselves as well as to their institutions. Generally, various studies have proved that receiving higher eduction has significant
impacts on people’s long-term financial return (e.g., Blundell et al., 2000). More specifically, in
the UK, based on the performance of course grades, students’ undergraduate degree is entitled
different classes, which is found to be an important factor explaining their success in labour
market and lifetime income (Naylor et al., 2002; Walker and Zhu, 2011; Conlon and Pietro
Patrignani, 2011). As for universities, graduates’ employment rate and placements (hence implicitly, income) affect the reputation and ranking of the institution. Therefore, it is essential
to understand what factors affect students’ performance in higher education and to provide
appropriate mechanism to ensure that students are performing at their true potential.
Nowadays, behavioural economics, which has roots in psychology and integrates insights
from neuroscience and sociology, has shed new lights on the study of individual decision making. A rapidly growing body of research that incorporate behavioural theories into applications
(e.g.,labour supply, investment, contract etc.) has successfully better explained and predicted
people’s action and outcome than neo-classical theories. However, surprisingly, one important
area with representative agents has received very limited attention from behavioural economist
so far – education. Students, who are free to choose their “labour supply” in study as a longterm decision making, might be particularly interesting in their nature (Lavecchia et al., 2014).
This paper studies students’ performance in higher education from behavioural point of view. I
collect field data to test if students have reference-dependence preferences and how this might
affect their effort provision and performance in university. My aims is to provide better understanding on students’ decision making and to further inspire the educational policy making.
It has been widely accepted that, people’s behaviour and decision making are affected by
a reference point which is a standard that people use to evaluate their outcomes. If the actual
outcome is better than the reference point, it generates a sense of gain, otherwise it creates a
sense of loss. The observed fact that people tend to evaluate equal sized loss heavier than gain
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defines the notion of loss averse. Theoretical and empirical research with reference-dependent
preferences and loss aversion has explained anomalies in decision making that traditional theories can not explain. Among all these studies, the first key question is: what forms a reference
point. Various debates have been made in theory on this question and the perspectives can
generally be summaries into two main branches: the exogenous status quo (Kahneman and
Tversky, 1979; Kahneman et al., 1991); or an endogenous aspiration level, for example, targets
or expectations (Bell, 1985; Loomes and Sugden, 1986; Gul, 1991; Shalev, 2000; Kőszegi and
Rabin, 2006, 2007, 2009). Successful applications of these theories have been made in the
studies of stock market (Barberis and Huang, 2001), investment (Benartzi and Thaler, 1995;
Odean, 1998), housing market (Genesove and Mayer, 2001), contract (Herweg et al., 2010),
and even in athletic sports (Allen et al., 2016). The last two pieces of work lie in the area
of labour supply with reference-dependent preferences, in which there is a growing number
of studies that found evidence of effect of aspiration-based reference point on effort provision.
This paper receives inspirations from the following studies in this area that I will briefly review.
The studies on the New York City taxi drivers’ labour supply made important contributions
as the empirical support of reference-dependence in labour supply. In 1997, inspired by the discrepancy between the theoretical intertemporal substitution of labour and empirical evidence,
Camerer et al. collect data of taxi drivers in New York to study their response to transitory
changes in the wage. They find that taxi drivers do reveal negative wage elasticity of labour
supply that is contradict to the theory of intertemporal substitution of labour: the taxi drivers
work shorter at days when wages are higher and work more at days when wages are lower.
They propose that the possible explanation to this phenomenon is that the drivers make labour
supply decision at daily level thus has no substitution between days and have a targeted income for each day so they stop substantially when reaching their target. The former notion
is referred as narrowing bracket, that is, the decisions are made in a single period and is uncorrelated across periods. Hence, the intertemporal decision making rules doesn’t apply. And
the latter idea of target orientated labour supply, although is not directly referred as reference
dependence, inspires further studies in this direction.
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Farber (2005) collected another set of data of taxi drivers in New York. He found that
taxi drivers’ stopping probability is significantly related to his realised income without controlling for fixed effect. However, this effect become statistically insignificant if fixed effects
are controlled. Farber (2008) then took another insight of this case by modelling the stopping
probability of taxi drivers with respect to a reference point being targeted daily income levels,
which is a latent variable and doesn’t need to be observed in advance. Mixed Conclusion was
drawn by this study. The evidence that discrete increase in the probability of stopping when
reference income level is reached strongly supports reference-dependent preferences in taxi
drivers’ labour supply. However, the fact that most of the drivers stops before income level is
reached can not be explained by this theory. Reference levels vary across drivers means that
each driver has his own reference point. However, variations in income cannot be explained
by variations in reference level across drivers. In the end, Farber concluded that variations in
drivers’ reference level across days means that target-based reference point are too unstable to
model the reference-dependence in labour supply.
Crawford and Meng (2011) then further studied the reference-dependent preferences in cab
drivers’ labour supply using Farber’s data. They followed Kőszegi and Rabin’s (2006) model
which uses rational expectations as reference point and deviate from the theory by simplify
the reference point to point expectations. By assuming that there is no serial correlations for
earnings per hour within a day (which differs from Camerer et al.’s (1997) evidence) or across
the days for expected earnings, they set the reference point in both targeted income and targeted
working hours. Test results suggest that overall, individual stopping probability depends on
both their income and hour targets, individual stopping probability increases when reaching his
income targets and then when reaching his hour target. When earnings are high, targeted hours
affect stopping probability, when earnings are low, targeted income affect stopping probability.
Such result suggest that there is strong evidence for reference-dependence. Moreover, they
also find that aggregate stopping probability are significantly related to hours but not income
as Farber (2008) because of the heterogeneous distribution in realized earnings. When income
target dominant, drivers have negative wage elasticity; while if hour target dominant, drivers’
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elasticity are close to zero. Hence, the aggregate wage elasticity of labour is negative. This is
consistent with Camerer et al.’s (1997) finding.
Another noble study of reference-dependent preference in effort provision is made by
Abeler et al. (2011) who tested and proved the validity of expectation-based reference points
using a well designed experiment. They conducted an experiment in which subjects perform a
simple and tedious task with the payment being a 50%-50% chance lottery of piece rate or a
fixed payment. By manipulating the fixed payment, they manipulate the expectation-based reference point. Results of the study show that subjects do have reference-dependent preferences
with the reference point being their rational expectations. This is concluded by the evidence
that subjects work significantly harder when the fixed payment is higher than it is lower and
the stopping probability raise significantly when close to fixed payment. They also used a controlled questionnaire as comparison and found stronger loss aversion lead to greater attraction
of effort provision towards the reference point.
Given the above innovative studies of reference-dependence preference in labour supply,
however, the total number of empirical studies in this field is still extremely limited. And
there is hardly any study on the effort provision in education. This paper aims at shed some
light on this extremely overlooked area. This paper studies the effect of reference-dependent
preferences on students’ performance in school and their effort provision. I collected field data
by following a group of 2nd-year and 3rd-year students at University of Manchester for a whole
academic year. Data are collected on their endogenous reference point and effort provision
with surveys as well as realised performance data collected from the university administration
database.
As is confirmed by various studies in educational economics of the vital effect of targets
as a key motivation for students’ performance. I tested reference-dependent preference in students with their reference point being the targets regarding their future performance. More
specifically, at the beginning of each semester, student forms his targeted average grade for this
semester’s study, which is his reference point. Hence, the reference point will be denoted as
“targeted grade” through this paper. I extend the previous studies on reference-dependence in
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labour supply by studying students effort provision in a two-period model – the two semesters
of the academic year. Following Camerer et al.’s (1997) narrowing bracket in labour supply
decision, students’ choices of reference point and effort provision are assumed to be made
by forward looking at only one period. However, I also look at the how the current period
forward looking are affected by past period condition as as dynamic reference-dependence of
information updates. In this paper, each of the decision making period will be referred as
“current period” while its lagged one period will be referred as “past period”. My study of
students’ behaviour shares some common characteristics with the literature mentioned above
but also differs from many aspects. Students are free to choose their labour supply in each of
the relatively long-term. I assume that their labour supply is constant through each decision
period. The reference point of targeted grade is also assumed to be fixed during each period
and students are assumed to only have targets for grade but not for working time.
The results of empirical tests confirm evidence of reference-dependent preference in students’ outcome evaluation and effort provision in four aspects. First, students’ satisfaction of
their realised results depends on the condition that whether their realised grade is lower than
their targeted grade (loss) or not (gain). This means their utility evaluation depends on the
reference point. Second, although not statistically significant, the effect of referent point on
students’ effort provision is tested to be positive. This is consistent with existing lab experiment result of reference-dependence in effort provision (Abeler et al., 2011). Moreover, dynamically, I found that students do update their reference point based on the realised outcome.
Those who fails reach their target in the first period are more likely to decrease their second
period reference point. This could explain the formation of reference point and may also be an
evidence that students are loss averse – facing the existing failure, they change their reference
point to avoid further losses. Finally, similar to Camerer et al.’s (1997) finding of negative
wage elasticity of labour supply of taxi drivers, I also found a negative relationship between the
first period “productivity” and second period effort. This evidence is also consistent with the
results of Farber (2008) and Crawford and Meng (2011). The explanation is that the a higher
productivity in the past makes students feel easier to reach reference point therefore they de6

crease their effort provision. The decrease of reference point among loss students reinforces
this effect. Therefore, the aggregate effect of high return of effort is a lower following effort
level.
The results of my study explains students’ behaviour in decision making in higher education
with a behaviour insight. It reveals the importance of targets in students’ effort provision and
performance as well as how it changes overtime. Dynamically, students “cheat” to themselves
if they do not reach their target, possibly due to loss aversion. Therefore, universities need to
design mechanism or provide incentives to inspire students keeping their target in the long-run.
The paper is organised as follows. Section 2 introduces the model and hypotheses that I
would like to test. Followed by a summary of the data collection process, design of surveys and
the collect data. Section 4 presents empirical tests and results. The last section concludes.

2

The Model

The idea of reference-dependence was firstly introduced by Markowitz (1952) who proposed
that people’s preferences over lotteries change with pay-off deviates from his present wealth
further. The curvature of the utility function inflects at three points: an original customary
wealth level, a point above the customary wealth with windfall gains and a point blow the customary wealth with windfall losses. Markowitz postulated that reference points affect people’s
behaviour, but the direction and magnitude of such effects was not defined explicitly. Kahneman and Tversky (1979) provided a formal definition for the notion of loss aversion for the first
time in Prospect Theory. Their work suggests that people treat outcomes they receive as gains
and losses, rather than a final state of wealth or welfare (Kahneman and Tversky, 1979, p.274).
Such gains and losses are defined relative to some level which is corresponding to their current
asset position, that is, the reference point. Prospect theory specifies that the shape of the utility
curve changes around the reference point: the utility function appears to be concave above the
reference point and convex below the reference point. The key feature of loss aversion is that
people weight equal sized losses heavier than equal sized gains in terms of utility. Hence, it
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is assumed that the utility function is steeper for losses than for gains, and is steepest at the
reference point. This literature contributes to resolving the weakness of standard neoclassical
theories on risk altitudes. However, up to this point, although they had stated that the location
of the reference point could be influenced by the formulation of offered prospects and expectations of the decision maker (Kahneman and Tversky, 1979, p.274), the reference point was
mostly used or assumed to be the status quo, which is a specific point known in advance.
An important development in endogenising reference points has been proposed by Kőszegi
and Rabin (2006, 2007, 2009). Kőszegi and Rabin developed models that capture the standard
expected utility model and the notion of loss aversion jointly. They have specified that people’s
utility consists of two ingredients: the intrinsic utility and the gain-loss utility. The latter indicates that individuals’ are loss averse and their preferences depend on the reference point by
a weighting parameter. Kőszegi and Rabin’s work focuses on the expectation-based reference
point, a lot of work with aspiration-based reference point applied this new paradigm (Crawford and Meng, 2011; Herweg et al., 2010) Kőszegi (2010) further emphasizes and analyses
the important role of an individual’s anticipation about his future as the reference point to his
decisions. This paper applies Kőszegi and Rabin’s model.
First of all, as is commonly used in educational economics, a student’s performance in
school in each period is captured by a production function, g = f (e, A), where g is the overall
average grade of the student, e denotes the effort level made in that period of study and A
represents his human capital of ability. Based on various studies, it is reasonable to assume that
students’ performance is strictly increasing and concave in his effort and ability with
∂ 2g
∂ e2

< 0, hence

∂g
∂A

> 0 and

∂ 2g
∂ A2

∂g
∂e

> 0,

< 0. In Section 4, this production function is tested with

collected data.
I propose a model of students’ effort provision with aspiration-based reference-dependent
preference based on Kőszegi and Rabin’s (2006) model. This model applies similar intuition
with Crawford and Meng’s (2011) model of cab driver’ labour supply. However, I assume a
single reference point in targeted outcome. In each period, a student’s utility consists of three
parts: a consumption utility from the grade he obtains, a gain-loss utility that captures the
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difference between the utility of grade and utility of targeted grade, and disutility from exerting
effort:
U(g, r, e) = u(g) + 1g≥r (u(g) − u(r)) + 1g<r λ (u(g) − u(r)) − c(e),
where r denotes the reference point of target in grade, e is the effort level, the consumption
utility function u is assumed to be strictly increasing and concave with u0 (·) > 0, u00 (·) < 0;
and a strictly increasing convex utility function captures the disutility of effort with c0 (·) > 0
and c00 (·) > 0. 1g≥r (u(g) − u(r)) + 1g<r λ (u(g) − u(r)) denotes the gain-loss utility that the
student receives from comparing the real outcome with his reference point. If the actual grade
is higher than targeted grade, the student experiences sense of gain; if the actual grade is lower
than targeted grade, he feels loss. An extra assumption of λ ≥ 1 indicates that students’ are
loss aversion as the equal weighed loss looms larger than gain. As students’ utility functions
are unobservable, for empirical test, I use his satisfaction of performance to indicate a binary
level of utility and test the effect of reference point. Based on the utility function, satisfaction
should be increased with realised grade and gains and decrease with the losses. It should also
be decreasing with respect to effort level.
Moreover, I would like to test the endogenous determination of effort provision. According
to the utility function above, given the maximisation problem of each period, the optimal effort
of each period should depend on the functional form of cost function c and students’ targeted
grade of current period. A higher target would create higher disutility in the gain-loss utility.
Therefore, it requires the student to work more to generate higher grade g to compensate.
Finally, for the dynamic model, I am interested in the effect of past period realised grade
on the current period targets and effort provision. For the former, although there is no model
regarding it, my hypothesis is that a higher past grade would lead to higher target in the current
period, and vice versa. The last test is inspired by the findings of negative wage elasticity of
labour supply by Camerer et al. (1997), Farber (2008) and Crawford and Meng (2011). I also
test the effect of past period returns to effort to current period effort provision. My hypothesis
is that there will be a negative effect on this productivity of effort and effort provision.
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3

Data

This section introduces the data collection process, the surveys and summarizes the key variables.

3.1

Survey Design and Data Collection

The data used for this study was collected by a series of surveys as well as from university
administrative database during the 2014-2015 Academic Year at the University of Manchester.
I followed 360 2nd-year and 3rd-year undergraduate students who are taking a full-year Managerial Economics course of their respective levels’ for both semesters of the entire academic
year. Participants voluntarily filled in one survey in the middle of each semester. I dropped
the ones who just filled in one survey or have significant missing data. In the end, 110 student
fully participated in both of the semesters. Their academic performances through the year were
obtained from university’s administrative database. The timeline of students’ participation in
this study and relevant key time points of their academic life is shown below.

The End of October
2014:
1st Survey:
Report Semester 1’s
reference point and
effort level

The Beginning of
February 2015:
Semester 2 Starts
Receive Semester
1 Exam Results

The Middle of March
2015:
2nd Survey:
Report Semester 2’s
reference point and
effort level

The End of July
2015:
Receive Semester
2 Exam Results

Gain
Loss

The Middle of
September 2014:
Semester 1 Starts

The Beginning of
January 2015:
Semester 1 Exams
Semester 1 Ends

The Middle of May
2015:
Semester 2 Exams
Semester 2 Ends

Figure 1: Students’ Academic Life and Data Collection Participation Timeline
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As is indicated in Figure 1, the 2014-2015 Academic Year starts from the middle of September 2014. Students form their reference point of targeted average grade for Semester 1’s study
and make decision about their effort level at this point. The first survey is given out in the
middle of Semester 1 at the end of October. By this time, students should have exerted effort according to their chosen level. The first survey contains 3 parts of questions1 . Part A
is designed to capture students’ reference point. In this part, students are asked to indicate
their targeted average grade for Semester 1 and for the full current academic year as a percentage score out of 100, respectively. Each of these two questions is followed by a Liker
Scale question regarding the confidence that the student holds to achieve this target: e.g., regarding the previous question, for the statement “I am confident that I will achieve this target”,
please choose one answer from “strongly agree, agree, neither agree nor disagree, disagree and
strongly disagree”. From the latter questions, we can observe whether students are setting realistic targets in their own minds. Part B is designed to capture students’ effort provision in
their academic life. Students are asked to indicate the average numbers of hours they spend on
attending lectures and tutorials and on studies besides lectures and tutorials per week. We also
added two questions about their planned time on these two study activities respectively for the
rest of Semester 1. Such data is collected to enable measurements of students potential targeted
working hours. Part C is designed to collect personal information of the participant which may
affect his study behaviour at university, which includes questions about the average hours of
part-time job per week, parents education, family income and exogenous requirements of academic performance. Information obtained by this part can be used as controls for individual
effects.
A while after taking the first survey, in January 2015, students take their Semester 1 final
exams and finishes Semester 1’s study. They then start their Semester 2’s study in February
and receives their Semester 1 exam results in a short period of time. We obtain these data
from the university administration database. From this point, students’ self-valued “gain-loss”
situation is realised. They feel a sense of “gain” if their realised average grade is higher than
1 The

surveys for both semesters are attached as appendices

11

or equals to their targeted average grade, and a sense of “loss” otherwise. We hypothesise that
students takes this information into account and form their Semester 2 targets and decide about
Semester 2 effort levels, which are interviewed later in March, by a follow-up survey with
similar questions regarding Semester 2’s information as in the Semester 1 survey. Moreover,
an additional question addressing the student’s satisfaction of his Semester 1 results is asked
using Likert Scale: e.g., Regarding your 1st semester average grade of this year’s study, for
the statement “I am satisfied with my 1st semester average grade”, please choose one answer
from “strongly agree, agree, neither agree nor disagree, disagree and strongly disagree”. This
question reveals students’ evaluation of their Semester 1 performance.

3.2

Summary of Data

As mentioned above, two rounds of survey data of 110 observations are collected. 79 of the
participants are 2nd-year students and 33 of them are in 3rd-year. From administrative data,
I obtain information on the courses and credits that each participant takes in each semester of
the current and previous academic year. The assessment methods and participants’ grade in
each assessment of all courses in both year are also collected after the completion of all the
assessments. Hence, I computed their realised average grade for each semester of the current
academic year and the actual average grade of the previous academic year.
In the dataset, every student takes 120 credits in each academic year. For the 2014-2015
academic year we concern, the average credits taking in Semester 1 is 55 and 65 in Semester
2. Table 1 are the summary statistics of the key variable. Realised average grade of Semester
1 has a sample mean of 63 out of 100 with a standard deviation of 9.72. The sample mean
realised average grade of Semester 2 is 65 out of 100 with the standard deviation being 9.54.
For the previous 2013-2014 academic year, these are 63 and 8.83, respectively.
The mean of students’ targeted average grade is 72 for Semester 1 and 70 for Semester 2.
For confidence level on achieving the target, imposing numbers from 5 to 1 on the choices from
“strongly agree” to “strongly disagree”, the mean value and standard deviations of this variable
for each semester is 3.79 (0.68) and 3.85 (0.81), meaning that students generally believes that
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they can achieve their targets, which means that the target they set are reasonable to themselves.
Since students are required to attend lectures and tutorials, and their are schemes that regulate
them of doing so, I use their self-study time besides lectures and tutorials as their effort level.
According to the data, students on average spend 12.36 hours on self-study in Semester 1
and 12.27 hours in Semester 2. However, this differs across person as the standard deviation
is relatively large. Given the fact that for each Semester, students takes different amount of
credits of courses, I use self-study time divided by the credits they take in each semester to more
precisely measure their effort provision, which is indicated by this weekly hours spend on one
credit. The sample mean for this variable becomes 0.23 for Semester 1 and 0.19 for Semester
2, which means that the average effort provision decreases from Semester 1 to Semester 2. In
the next section, I perform econometric analyses to test the hypotheses.
Table 1: Summary of Key Variables
Semester 1
Semester 2
Variable
Mean
s.d.
Mean
s.d.
Credits
55
(6.89)
65
(6.76)
Realised grade
63
(9.67)
65
(9.44)
Targeted grade
72
(6.45)
70
(6.70)
Confidence
3.79 (0.68) 3.85 (0.81)
Weekly study hours 12.36 (8.39) 12.27 (9.85)
Last-year grade
63
(8.71)
Observations
110

4

Empirical Tests and Results

This section uses collected data described in Section 3 to test the hypotheses proposed in Section 2.
First, I test the effect of effort on students’ performance given the production function in
Section 2. As ability of students are unobservable, which is likely to cause OLS estimator to
be biased if test for two semesters separately. Hence, I additionally employ a first-differenced
regression to test the production function of student’s performance. The constant term captures
the a large part of effect of students’ ability. The effect of ability on students’ performance is
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Table 2: Students’ Production Function
Realised grade
Weekly study hours per credit
Constant
Observations
R2

Semester 1
7.71

Semester 2
0.14

First Difference
2.02

(6.30)

(6.61)

(3.19)

61

64.73∗∗∗

2.05∗∗∗

(1.60)

(1.44)

(0.66)

110
110
0.02
0.00
Notes: Robust standard errors ar in parentheses.
***Significant at the 1 percent level.
**Significant at the 5 percent level.
*Significant at the 10 percent Level.

110
0.00

positive and statistically significant. While effort has a positive but only relatively statistically
significant effect on students’ performance. The effect of effort on performance is positive but
very small, this means that in order achieve higher grade, students has to work extremely hard
than their current level.
Second, I test the effect of actual grade, gain-loss condition, and effort provision on students’ utility using Semester 1 data. As utility is unobservable, the variable that I use as a
proxy for students utility is a binary variable for their satisfaction of Semester 1 realised grade.
As mentioned above, data on students’ satisfaction to their Semester 1 performance are collected with a Likert Scale question. A linear probability model is estimated with the dependent
variable being a binary variable which takes value 1 if the answer to the satisfaction level question is “strongly agree or agree” and 0 otherwise. The gain-loss condition also measured by a
binary variable, which takes value 0 if the actual grade is larger or equals to targeted grade and
1 otherwise. The estimated and coefficients of the linear probability model are shown in Table
3.
The sign of the estimated coefficients are consistent with our prediction. First, the effect of
realised grade is positive on students’ satisfaction of their performance. Such effect is statistically significant at 5% significance level. Moreover, the loss group students is 33% more
dissatisfied with their Semester 1 performance than the gain group students. This means, the
comparison between target grade and realised grade has a significant effect on students’ utility.
This is the evidence for reference-dependence. Finally, although it is statistically insignificant,
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Table 3: Students’ Satisfaction to Their Semester 1 Realised Grade
Satisfaction
Realised Grade

Semester 1
0.014∗∗
(0.006)

Gain-Loss Condition

−0.33∗∗
(0.013)

Weekly study hours per credit

−0.17
(0.25)

−0.17

Constant

(0.16)

Observations
110
R2
0.22
Notes: Robust standard errors ar in parentheses.
***Significant at the 1 percent level.
**Significant at the 5 percent level.
*Significant at the 10 percent Level.
effort reveals a negative effect on students utility. This is consistent with the disutility of effort. Such results holds even if we control for students’ personal information, for example,
parents education, family income, part-time job. This result confirms that students do have
reference-dependent preferences in evaluating their performance.
Moreover, I am interested in the factors that may affect students’ effort provision. Test
results in Table 4 indicate a positive and effect of targeted grade on students’ effort provision,
and is reletively significant for Semester 2. This result is consistent with the result of Abeler
et al.’s (2011) lab experiment, which implies that higher reference point would lead to higher
effort.
Table 4: Reference Point and Students’ Effort Provision
Weekly study hours per credit
Targeted Grade

Semester 1
0.0016

Semester 2
0.003

First Difference
0.002

(0.0026)

(0.002)

(0.002)

−0.031

Gain-Loss Condition

(0.42)

Constant
Observations
R2

0.115

−0.019

−0.04∗∗

(0.189)

(0.164)

(0.017)

110
110
0.00
0.03
Notes: Robust standard errors ar in parentheses.
***Significant at the 1 percent level.
**Significant at the 5 percent level.
*Significant at the 10 percent Level.
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110
0.00

As the target-based reference point matters for students’ utility. A further question is what
affects students’ formation of target. Literature has argued between anticipations to the future
or status quo. In a dynamic setting, I suspect it is both. At the beginning of each period, people
form a target based on their prediction to the future and available current information. With the
students, as we can not observe their expectations to the future, I test for the other aspect. Table
5 shows the results of these estimations.
Table 5: The Effect of Past Grade on Current Target
Targeted grade
Realised grade of last period
Constant

Semester 1
0.28∗∗∗

Semester 2
0.29∗∗∗

First Difference
0.14∗

(0.066)

(0.06)

(0.08)

54.12∗∗∗

52.23∗∗∗

−1.17∗

(4.21)

(3.84)

(0.60)

Observations
110
110
2
0.14
0.18
R
Notes: Robust standard errors ar in parentheses.
***Significant at the 1 percent level.
**Significant at the 5 percent level.
*Significant at the 10 percent Level.

110
0.03

Table 6: A LPM of Decrease Target in Semester 2
Decrease Targeted Grade in Semester 2
Realised grade of Semester 1
−0.009∗
Gain-Loss condition of Semester 1
Constant

(0.005)
0.33∗∗∗
(0.12)
0.81∗∗
(0.40)

Observations
110
2
R
0.16
Notes: Robust standard errors ar in parentheses.
***Significant at the 1 percent level.
**Significant at the 5 percent level.
*Significant at the 10 percent Level.
Estimation result in Table 6 on the probability of decreasing targeted grade in Semester 2
indicates that loss group students are 33% more likely to decrease target than gain students.
This could be potentially explained by the case that students are loss averse. They decrease
their reference point to avoid being in the loss group in the next period.
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Finally, inspired by the negative “wage” elasticity of labour supply proposed by Camerer et
al. (1997), I performed similar analysis by computing the “return of effort” for Semester 1 as
realised grade divided by self-study time and test the effect of this factor on Semester 2’s effort.
Test results shows a significant negative effect of the current level of effort. This is on the
contrary of traditional labour supply theory that higher returns leads to higher labour supply,
and is consistent with Camerer et al. (1997) and Crawford and Meng’s 2011 result of labour
supply with reference-dependent preferences. A possible explanation of this phenomenon is
that a higher past grade signals for higher future grade so that student don’t work as hard as
before. It is also worth noticing that such effect for loss group of students is much more smaller.
Moreover, another possible explanation of this negative “wage” elasticity of effort provision is
that students update their reference point over time and such adjustment is basing on their past
grade.
Table 7: Current Effort Provision and Past Productivity
Weekly study hours per credit
Targeted grade

Semester 2
0.0013
(0.002)

Gain-Loss Condition

−0.003
(0.004)

Semeter 1 productivity

−0.0001∗∗∗
(0.00002)

Constant

0.044
(0.162)

Observations
109
2
R
0.16
Notes: Robust standard errors ar in parentheses.
***Significant at the 1 percent level.
**Significant at the 5 percent level.
*Significant at the 10 percent Level.

5

Conclusion

This paper tested effect of target for grade as a subjective aspiration-based reference point on
students’ effort provision and performance in school. It shows that students do set target for
grade as a reference point and evaluate their performance and make effort based on this refer17

ence point. Higher reference point would lead to higher effort provision but lower satisfaction
of performance. Hence, dynamically, with the realisation of outcome, students update their
reference point accordingly. Students who are in the loss group decrease their reference point.
This behaviour can potentially be explained by loss aversion, that students are trying to avoid
losses based on their experience. Finally, an aggregate a significantly negative effect of the
productivity of the past period is found on the current period effort provision. This result is
similar to the negative “wage” elasticity found by Camerer et al. (1997), Farber (2008) and
Crawford and Meng (2011). I explain this phenomenon by the reason that a higher past productivity predicts the realisation of current target much easier and with reinforcement of loss
group students decreasing their target. Results of my study contribute to the behavioural study
of educational economics. For policy implication for educators, to provide a mechanism or
incentives for students to keep their reference point would generate higher effort and therefore
better performance.

18

References
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Appendix: Semester 1 Survey: Year 2 Students*
Thank you for participating. This survey is approved by the ethical committee
of the University of Manchester. The information you provide will be used for
the purpose of academic research ONLY, it will NOT be revealed to a third
party or related to your performance at university. The data we collect will
be analysed ANONYMOUSLY. No information will be related to you
personally.

1. Registration Number:
Part A.
2. What is your targeted average grade for the first semester of this year’s study?
Please indicate the percentage score out of 100:
3. Regarding Question 2, for the statement “I am confident that I will achieve this
target”, please choose ONE answer from below:
A. Strongly Agree
B. Agree
C. Neither Agree Nor Disagree
D. Disagree
E. Strongly Disagree
4. What is your targeted average grade for your full 2nd-year of study?
Please indicate the percentage score out of 100:
5. Regarding Question 4, for the statement “I am confident that I will achieve this
target”, please choose ONE answer from below:
A. Strongly Agree
B. Agree
C. Neither Agree Nor Disagree
D. Disagree
E. Strongly Disagree
For Question 6-11, please indicate the average weekly number of hours (round
your answer to the nearest integer).
Part B.
1/3
*The appendix is the Semester 1 survey given to Year 2 students. The surveys for Year 3 students and Semester 2
have the same content and differs just by changing the words indicate Level and Time.

6. For the first semester, how many hours of lectures and tutorials have you attended
per week?
7. For the rest of the first semester, how many hours of lectures and tutorials are you
planning to attend per week?
8. For the first semester, besides lectures and tutorials, how many hours have you spent
on study per week?
9. For the rest of the first semester, besides lectures and tutorials, how many hours are
you planning to spend on study per week?
Part C.
10. Do you have a part-time job?
A. Yes (Please go to Question 11)
B. No (Please go to Part C.)
11. For the first semester, how many hours do you spend on part-time job per week?

12. What is the highest qualification that your Mother has obtained? Please choose
ONE option from the list below:
(1) No qualification
(2) A-level or similar level of qualification
(3) Bachelor Degree (e.g. BSc, BA, BEd, MBChB, BDS)
(4) Certificate of Higher Education (e.g. CertHE)
(5) Diploma of Higher Education (e.g. DipHE, DPSN)
(6) Foundation Degree
(7) Masters Degree or Undergraduate Masters (e.g. MSc, MRes, MBA, MEng,
MMath, MML)
(8) Postgraduate Certificate
(9) Postgraduate Certificate in Education (PGCE)
(10) Postgraduate Diploma
(11) Research Degree (e.g. PhD, MPhil, DPhil, MSc by research, ClinPsyD, DBA,
Deng)
(12) Unlisted
2/3

13. What is the highest qualification your Father has obtained? Please choose ONE
option from the list below:
(1) No qualification
(2) A-level or similar level of qualification
(3) Bachelor Degree (e.g. BSc, BA, BEd, MBChB, BDS)
(4) Certificate of Higher Education (e.g. CertHE)
(5) Diploma of Higher Education (e.g. DipHE, DPSN)
(6) Foundation Degree
(7) Masters Degree or Undergraduate Masters (e.g. MSc, MRes, MBA, MEng,
MMath, MML)
(8) Postgraduate Certificate
(9) Postgraduate Certificate in Education (PGCE)
(10) Postgraduate Diploma
(11) Research Degree (e.g. PhD, MPhil, DPhil, MSc by research, ClinPsyD, DBA,
Deng)
(12) Unlisted
14. What is your family’s annual income? Please round to the nearest thousands of
pound (e.g., £26k, or £55k, or £64k, etc.): £
15. Are you holding a job offer, an academic offer, or receiving any financial support
(e.g., scholarship, sponsorship, etc.) which specifies a requirement for you to
achieve a certain level of degree or grades?
A. Yes
•

B. No

If yes, please state the requirement in terms of grades:
%

3/3

