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中 文 摘 要 ： 本計畫企圖將社會學中社會心理學的實驗傳統──社會正義的測量
，應用在教育場域的教學實務中，解決高等教育課堂中團體報告的
搭便車問題，並針對晚近的社會正義測量方法論爭（Jasso, 2012;
Markovsky & Eriksson, 2012）做出貢獻。我們將透過探討教育現
場「搭便車」的問題，與此方法論爭對話，所謂搭便車的問題是
：當授課教師分派小組作業時，有些小組成員必然比其他成員付出
更多，而授課教師卻只能根據小組的最終報告成果給分，這將造成
小組內部組員間潛在的不正義。
本研究中採用「多因子設計的實驗調查」（factorial survey）作
為主要的研究方法，蒐集了160位修課學生的互評數據，每一位學生
同時是觀察者也是被評估者，必須要同時評估其小組組員與自己的
團體作業貢獻。並同時以直接與間接的方式估計每一個學生的正義
分數，並以此建構估計正義分數的方程式。本計畫藉由比較直接測
量與間接測量方程式的差異，進一步回應社會正義測量方法論爭。
分析發現在課堂中的團體作業的正義分數的估計方式，無論是直接
測量或是間接測量，皆獲得相當接近的結果，此結果也部分說明採
用成本較低的直接測量方式作為團體報告成績評分是高等教育現場
，教學者可採取的調整方式。但在影響機制更複雜的公平正義情境
，例如薪資，仍建議採用間接測量方式來估算正義報酬，在考量個
人的正義評估偏好下，才能更精確估算複雜的正義報酬。

中文關鍵詞： 正義評估、搭便車、直接測量、間接測量、多因子設計實驗調查

英 文 摘 要 ： This project studies in the experimental tradition of
sociological social psychology - justice evaluation,
applies this research tradition to substantive field - free
rider in the classroom, and seeks to contribute to the
methodological debate on the direct versus indirect
measurement of social justice (Jasso, 2012; Markovsky &
Eriksson, 2012). The “free rider” problem prevalent in
the educational setting. When the instructor assigns a
group project, some members will inevitably contribute more
than others. The instructor can only observe and grade the
collective output, thereby creating potential injustice
among students in the same group.
We use a novel factorial survey design to tackle this
problem. Data are collected from 160 students enrolled in
three courses. This project let the students serve as both
observer and rewardee in the justice evaluation tasks, and
estimated the just reward function of grades for each
student rewardee in each group. Additionally, by comparing
the differences in the just rewards functions, including
individual characteristics of student observer and student
rewardee, between the direct and indirect estimations, this
project engages the methodological debate in the
measurement of distributive justice. The analyses display
quite similar results based on direct and indirect
estimation methods. In the educational context of this



project, therefore, the direct measurement might be a more
straightforward (and of lower-cost) approach to adjust
individual’s grade of the group project. But we have to
note that in situations where it is cognitively difficult
to obtain the just reward, we would recommend an indirect
estimation to take individual’s justice evaluation
preference into account. More discussion about the relative
merits and limitations of the two estimation methods of
just rewards and suggestion how to apply the sociology of
justice to address the free-rider problem at large are in
the conclusion.

英文關鍵詞： Justice evaluation, free-rider, direct measure, indirect
measure, factorial survey
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中文摘要 

 

本計畫企圖將社會學中社會心理學的實驗傳統──社會正義的測量，應用在教育場域的

教學實務中，解決高等教育課堂中團體報告的搭便車問題，並針對晚近的社會正義測量

方法論爭（Jasso, 2012; Markovsky & Eriksson, 2012）做出貢獻。我們將透過探討教育現

場「搭便車」的問題，與此方法論爭對話，所謂搭便車的問題是：當授課教師分派小組

作業時，有些小組成員必然比其他成員付出更多，而授課教師卻只能根據小組的最終報

告成果給分，這將造成小組內部組員間潛在的不正義。 

本研究中採用「多因子設計的實驗調查」（factorial survey）作為主要的研究方法，蒐集

了 160 位修課學生的互評數據，每一位學生同時是觀察者也是被評估者，必須要同時評

估其小組組員與自己的團體作業貢獻。並同時以直接與間接的方式估計每一個學生的正

義分數，並以此建構估計正義分數的方程式。本計畫藉由比較直接測量與間接測量方程

式的差異，進一步回應社會正義測量方法論爭。分析發現在課堂中的團體作業的正義分

數的估計方式，無論是直接測量或是間接測量，皆獲得相當接近的結果，此結果也部分

說明採用成本較低的直接測量方式作為團體報告成績評分是高等教育現場，教學者可採

取的調整方式。但在影響機制更複雜的公平正義情境，例如薪資，仍建議採用間接測量

方式來估算正義報酬，在考量個人的正義評估偏好下，才能更精確估算複雜的正義報酬。 
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Abstract 

 

This project studies in the experimental tradition of sociological social psychology - justice 

evaluation, applies this research tradition to substantive field - free rider in the classroom, and 

seeks to contribute to the methodological debate on the direct versus indirect measurement of 

social justice (Jasso, 2012; Markovsky & Eriksson, 2012). The “free rider” problem prevalent 

in the educational setting. When the instructor assigns a group project, some members will 

inevitably contribute more than others. The instructor can only observe and grade the collective 

output, thereby creating potential injustice among students in the same group.  

We use a novel factorial survey design to tackle this problem. Data are collected from 160 

students enrolled in three courses. This project let the students serve as both observer and 

rewardee in the justice evaluation tasks, and estimated the just reward function of grades for 

each student rewardee in each group. Additionally, by comparing the differences in the just 

rewards functions, including individual characteristics of student observer and student rewardee, 

between the direct and indirect estimations, this project engages the methodological debate in 

the measurement of distributive justice. The analyses display quite similar results based on 

direct and indirect estimation methods. In the educational context of this project, therefore, the 

direct measurement might be a more straightforward (and of lower-cost) approach to adjust 

individual’s grade of the group project. But we have to note that in situations where it is 

cognitively difficult to obtain the just reward, we would recommend an indirect estimation to 

take individual’s justice evaluation preference into account. More discussion about the relative 

merits and limitations of the two estimation methods of just rewards and suggestion how to 

apply the sociology of justice to address the free-rider problem at large are in the conclusion.  

 

Keywords: Justice evaluation, free-rider, direct measure, indirect measure, factorial survey 
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1. Introduction and Motivation 
The 2017 Nobel Prize to Richard Thaler signals the recognition of the experimental and 

behavioral approach in the economic science (Thaler, 2017). In contrast, the experimental 

tradition in sociology is long but not prosperous (c.f. Bonacich & Light, 1978; Jackson & Cox, 

2013). It has used much more in social psychology than other subfields, usually following the 

rational choice model (Hechter & Kanazawa, 1997). Sociologists have studied issues related to 

free rider as early as the series of papers by Marwell and associates (Alfano & Marwell, 1980; 

Marwell & Ames, 1979, 1980, 1981) in the context of public good provision. Our proposed 

research speaks to the same set of issues but from a different angle: distributive justice (Jasso 

et al., 2016). In this proposed study, we introduce the research tradition of social psychology of 

distributive justice (Berger et al., 1972; Jasso, 1980; Konow, 2003) and apply the theoretical 

and methodological developments in the literature (e.g., Jasso, 2007) to the free-rider problem 

of allocating rewards to individuals participating in group projects.  

This project combines two bodies of literature. The first one concerns the problem of free 

rider problem ubiquitous in the social world when public goods are involved (Hardin, 1968). 

Specifically, in the classroom setting, the group project is the public goods for all group 

members. Every instructor needs to face the difficulty of determining individual students’ 

grades when the assignments are done in groups. If we would like to take seriously the idea of 

justice, we, as instructors, need to deal with the fairness of grading the group work in the 

classroom. The second one concerns the social psychology of distributive justice (Berger et al., 

1972; Deutcsh, 1975; Jasso et al., 2016; Liebig & Sauer, 2016). In the sociological parlance of 

distributive justice, it is an attempt to estimate the “just reward” of all individual contributors 

to the group work. Following Jasso (2007), we will use both direct and indirect measurement 

of just reward, engage the methodological debate (Jasso, 2012; Markovsky & Eriksson, 2012), 

and discuss the concept and the estimation of individual specific "theta " in the research tradition 

of justice evaluation. In this project, we demonstrate such a particular application of the 

theoretical and methodological developments of distributive justice in the classroom context. 

 

2. Research Background 

2.1 Justice of Grading in Education 

The institution of education is an important "sphere of justice" that distributes resources 

and rewards to students (Walzer, 1983). Teachers evaluate students' abilities and performances 

in the classroom and give them grades. For the majority of students, these rewards not only 

signal their academic success but also influence their future educational achievement and life 

opportunities. The fairness or justice of grades on a test or an assignment and how fairly the 

teacher treats students may affect students' attitudes toward the school and their educational 

experiences.  

Resh and colleagues have investigated students' perception of justice in school (Jasso & 

Resh, 2002; Resh, 2010; Resh & Dar, 2003; Resh & Sabbagh, 2014). They asked the students 

their actual grades from the last semester and whether they thought they deserved such grades. 

If not, they asked the students what they thought were the grades that they deserved. By 

comparing the actual grades and the just grade, they estimated the justice evaluation and 

explored how the justice evaluation of grades varies by an array of factors. Their studies are 

about the sense of justice about grades in general, and they only asked students to evaluate 

themselves. However, students' perception of justice in grading is more critical when they have 

to cooperate, and inevitably compare, with other students to achieve the class requirements.  

Group work has developed into a popular and valuable form of assignments in higher 

education. The instructor asks students to work with their group members to accomplish the 

assignments and she or he only grade the group products. Working in a group, students must 

take initiatives, compared to the teacher-centered learning. They acquire the skills of 
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communication, presentation, and negotiation as well as valuable experiences of collaboration 

(Cheng & Warren, 2000). They also develop higher-order analytical abilities. Group work also 

exposes students to real work situations, where colleagues work together to accomplish the 

assignment and share the yields of the group project (Barak et al., 2007). 

However, not all students appreciate these presumed benefits from the group assignments, 

especially when their group does not function adequately (Aggarwal & O'Brien, 2008). Group 

work usually comes with unequal contributions from individual members. Some group 

members may free-ride and do not contribute a “fair” share of work to the group project. 

Therefore, the instructor faces the difficulty of assigning a just grade that adequately reflects 

the individual contribution each member makes to the group project. Although many instructors 

are aware of the problem of free-rider, they either ignore it or proceed in various eclectic ways 

as long as the students do not complain, despite the importance of fair grading in our preceding 

discussion. It is indeed an important issue to address if one takes seriously the idea of justice 

and the authoritative duty an instructor/grader performs. 

The problem of free rider is indeed ubiquitous in the social world when public goods are 

involved (Hardin, 1968; Marwell & Ames, 1979). Group projects demand more efforts of the 

students than do single-person projects. Group work, in some sense, with higher complexity 

exposes students to the real work situations, where employees are asked to work together to 

accomplish the assignment and share the yields of the group project. If the relationship between 

individual’s contribution and the reward is weak, personal motivation to fully contribute to the 

best of their ability will be low, i.e., the issue of social loafing in the workplace (O’Leary et al., 

2017). Similar to the workplace, students' motivation for learning and contributing to the group 

work decreases when they receive similar marks no matter how much effort they devote to the 

group project. Hence, people's justice perception may influence their behavior. 

To motivate the students to learn, the instructor needs to solve the problem of how to assign 

a “just” grade that will fairly reflect the specific contribution each individual member makes to 

the group project. As the instructor never observes each group member’s contribution to the 

group project, peer assessment has been a widely used solution, especially in higher education. 

In a peer assessment, individual students are asked to rate the performance of their group 

members, and sometimes themselves. Peer assessments not only help the students to develop 

responsibility and autonomy but also empower them by letting them justify each group 

member’s contribution to the group project (Cheng & Warren, 2000). Cheng and Warren (2000) 

apply Conway et al.’s (1993) model to construct the individual weighting factor (IWF) for the 

adjustment of individual's mark of the group work. Their weighting scheme depends on their 

contribution to the group project. They then test whether this model produces individual marks 

that are significantly different from the mark for the entire group. Using multiple ratings, this 

model can avoid the problem of lack of reliability in previous research (c.f. Spatar et al., 2015).  

Conway et al.’s (1993) method assumes that there is an objective existence and a consensus 

about the contribution of each group member to the group project. However, it ignores an 

individual rater's idiosyncratic beliefs in justice, which contradicts a fundamental insight in the 

sociological social psychology: “Justice is in the eye of the beholder” (Molm et al., 2003). 

Moreover, it is almost impossible to measure the quality and quantity of individual 

contributions adequately. Even if we are able to measure the quality and quantity of individual 

contributions in an objective way (i.e., nobody challenges the reliability and validity of the 

measurement itself), students may disagree on how best to interpret the measured results (i.e., 

the interpretation or even the operationalization of the concept that the measurement attempts 

to attach to). 

In this project, to estimate a grade that justly reflects the performance and contribution of 

an individual student to the group project, we draw from relevant literature in the social 

psychology of distributive justice. 
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2.2 Theoretical Framework of Distributive Justice 

The distributive justice is a well-established research tradition. Jasso (1980) first laid out 

the theoretical and mathematical foundations linking distributive justice and factorial survey. 

The factorial survey method developed by Peter Rossi (for reviews, see Jasso, 2006; Rossi & 

Anderson, 1982) in the two proposed studies and the application of factorial survey method to 

the study of distributive justice can be traced to Jasso and Rossi (1977). Recent developments 

in the measurements of “just reward” and related hypotheses are reviewed in Jasso (2007). 

In the theoretical framework of distributive justice (Jasso, 2007), the observer perceives 

the rewardee's actual reward (A), compares the actual reward to the just reward (C) for the 

rewardee in their mind, and produces the justice evaluation (J). This process can be described 

in the following justice evaluation function: 

 

𝐽 = 𝜃𝑙𝑛 (
𝐴

𝐶
) ,            (1) 

 

where θ is an individual specific signature constant and unique to each observer and 

captures an individual's style of expression of justice. The observer's perception of justice 

evaluation for the rewardee is represented by the logarithm of the ratio of the actual reward to 

the just reward. The observer will be asked to rate how fairly or unfairly the randomly-assigned 

actual reward is for multiple pairs of fictitious rewards, and then the indirect measurement of 

the just rewards will be derived. 

Resh and colleagues (Jasso & Resh, 2002; Resh, 2010; Resh & Dar, 2003; Resh & Sabbagh, 

2014), examining distributive justice about grades in school, used direct measurement of just 

reward by directly asking students the grades they thought they deserved and estimated students' 

justice evaluation. The justice evaluation function can be written: 

 

𝐽 = 𝑙𝑛 (
𝐴

𝐶
)                               (2) 

 

The way they estimated the justice evaluation ignores the individual-specific sense of 

justice, θ. 

There is a methodological component about the measurement of “just reward,” we engage 

a recent debate in Sociological Methods and Research between Markovsky & Eriksson (2012) 

and Jasso (2012). Markovsky & Eriksson (2012) argued that the indirect measurement of "just 

reward" suffers from the problems of specification error and no correlation with the direct 

measurement of just reward. Their empirical analysis suggested that the indirect measurement 

of "just reward" is biased due to the anchoring effect. Jasso (2012) retorted that there should 

not be any anchoring effect because both features of the factorial survey and response dynamics 

would eliminate the correlation between the actual reward and the just reward. Markovsky & 

Eriksson’s (2012) conclusion may be resulted from their specific research design and data in 

which each respondent only rated one vignette, rather than multiple vignettes. To engage this 

debate and provide empirical evidence, we follow Jasso (2007) to construct direct and indirect 

evaluation of just rewards and investigate the differences between these two estimation methods. 

In brief, we investigate how the instructor may adjust individual students’ grades to reflect 

the group members’ sense of justice about the respective contribution of one another. We also 

engage the debate about how to measure the just reward (Jasso, 2012; Markovsky & Eriksson, 

2012). Thus, our present study is intended to be a case study with a well-defined empirical focus 

but with broad implications that contributes to the theoretical and methodological literature. 
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3. Method 

3.1. Participants and Research Design 

The participants were 160 students enrolled in three courses. Throughout the semester, the 

students completed several assignments in groups, and the group members were the same across 

all the assignments. Each group consisted of 3 to 9 members. The instructor announced in class 

and stated in the syllabus that their responses to the justice-ratings questionnaire would indeed 

affect their final grades. 

To explore students’ sense of justice about grades, each participant was both an observer 

and a rewardee in the rating tasks. They were asked to provide direct reports of each student's 

just grade relative to a hypothetical group grade and to provide a justice evaluation of a set of 

five comparisons of each student's grade relative to a hypothetical group grade for the indirect 

estimation of their just grades. The total number of rewardee-observer pairs (i.e., the total 

number of observations) is 908. After excluding the missing data, inconsistent observations and 

those which cannot be estimated by the fixed-effect model and random-effects model, the 

analytic data are 575 rewardee-observer pairs. 

 

3.2. Direct Estimation of the Just Grade 

The instructor asked each student i (the observer) to provide a direct report of what she or 

he thinks is the just grade for each of her or his group member j’s (the rewardee), relative to a 

hypothetical grade assigned to their group product for each group k. Specifically, the students 

were asked to report, “What is the grade you think [student’s name] (either “ego” or a specific 

group member) should get from your group report if your group grade is 85?”  

Thus, the first set of measures we have is direct reports of expressed just reward 𝐶𝑖𝑗𝑘
𝑑 for 

rewardee j in group k made by observer i. When 𝑖 = 𝑗, the observer is the rewardee, and the 

assessment of just reward pertains to oneself. Based on these data, we can estimate the just 

reward for rewardee j in group k by averaging across individual reports of 𝐶𝑖𝑗𝑘
𝑑  for observer 

i’s within specific group k. We can also compare the estimates based on all observers in the 

group except the ego (averaged across 𝐶𝑖𝑗𝑘
𝑑  for 𝑖 ≠ 𝑗 in group k) with the reflexive report of 

an observer on herself/himself (for 𝑖 = 𝑗) to gauge the similarity (or difference) in their direct 

reports of the just reward. This allows us to assess whether and the degree to which students 

are harsh on others while lenient to themselves, or vice versa. 

 

3.3. Indirect Estimation of the Just Grade 

For the indirect estimation, we applied the multiple-rewards-per-rewardee method (Jasso, 

2007; Jasso & Webster, 1999). We constructed five pairs of fictitious students’ grades and 

associated group’s grades for each of the students in their group. We asked the students to rate 

how fairly or unfairly the individual grades are, given the fictitious group grades, on a 9-point 

scale ranging from -4 to +4. The wording of the question goes as follows: “If your group report 

got a grade of [75, 80, 85, 90, 95], how fairly or unfairly do you think if [name] got a grade of 

[random draw from 73 to 97] as his/her grade on the group project?” A negative score indicates 

unfair but too low; a positive score indicates unfair but too high, and zero indicates a fair grade. 

The five fictitious group grades were fixed at 75, 80, 85, 90, and 95, and we randomly drew the 

fictitious individual grades from the range of 73 and 97. 

 

3.3.1. Estimating the Signature Constant 

The indirect estimation of just reward is more complicated than reported in prior studies 

exploring the sense of justice in general. We illustrate the complexity by explicitly introducing 

subscripts to the equations used in the preceding discussion of the theoretical framework. 

The indirect estimation of the just reward relies on the justice evaluation function (Jasso, 
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2007). Recall that  

  𝐽 = 𝜃𝑙𝑛 (
𝐴

𝐶
) ,              (3) 

 

Expand (3), we get  

 

      𝐽 = 𝜃 𝑙𝑛(𝐴) − 𝜃 𝑙𝑛(𝐶) + 𝑒 .         (4) 

 

In (4), usually only the hypothetical actual reward A and the observer’s expressed justice 

evaluation J are observed; and the just reward C is unobserved. In our case, we also have a 

hypothetical group grade X in each vignette. Related to a unique design feature in the classroom 

context, the direct report of just rewards and the justice evaluations for the indirect estimation 

method are both relative to a hypothetical group grade. This becomes a more complicated 

comparison process than the typical justice evaluation scenario in that the observer needs to 

come up with an estimate of the just reward relative to the group grade in the direct method and 

to come up with a justice evaluation also using the group grade as the reference point. In the 

direct method to estimate the just reward, this is straightforward because we can interpret the 

estimated just reward as relative to the group grade fixed at 85 by design. We include the 

hypothetical group grade as a covariate when we estimate 𝜃  using equation (3). When 

comparing the estimates of the just reward based on the direct method and indirect method, we 

can then estimate the just rewards relative to the group grade fixed at 85 by plugging in 85 to 

the group grade. The estimated just reward is specific to both the observer and the rewardee 

𝐶𝑖𝑗. For the purpose of assigning a grade, we need to average 𝐶𝑖𝑗 across observers to obtain a 

rewardee specific just reward 𝐶𝑗. We will look at the distribution (especially the dispersion, 

e.g., range) of 𝐶𝑖𝑗’s for each rewardee j. 

Thus, to estimate C, we estimate the following regression equation: 

 

    𝐽 = 𝑏0 + 𝑏1 𝑙𝑛(𝐴) + 𝑏2 𝑋 + 𝑒 ,        (5)  

 

 where 𝑏1 gives the estimate of 𝜃. 

We can run equation (5) using data of the five vignettes for each of the observer i and 

rewardee j to obtain estimates of 𝜃𝑖𝑗 for observer i regarding rewardee j. That is, for every (i, 

j) combination, we run a regression to estimate a unique 𝜃𝑖𝑗. We can then assess the distribution 

or homogeneity of 𝜃𝑖𝑗  to see whether it is adequate to treat 𝜃𝑖𝑗  as a constant within an 

observer, as typically is assumed in the literature.  

Note that 𝜃𝑖𝑗 may be undefined in (5) if there is no variation in the expressed justice 

evaluation J. Besides, we cannot estimate 𝜃𝑖𝑗 if the logarithm of actual rewards, ln(A), or any 

of the X’s (in this study, the hypothetical group grade) perfectly predicts J. 

Another way to accommodate potential variation in θij is to estimate equation (5) in the 

following specification: 

 

𝐽 = 𝑏0 + 𝑏1 𝑙𝑛(𝐴) + 𝑏2 𝑋 + 𝜏𝑗 + 𝑒 ,           (6)  

 

where 𝜏𝑗 can be either as fixed effects (each rewardee j has a unique intercept) or random 

effects (that is, 𝜏𝑗 is assumed to follow a normal distribution). Under the specification of (6), 

the estimated 𝜃𝑖 is within-observer constant and observer specific. 

 

3.3.2. Estimating the Just Reward 

We can then obtain the estimate of the just reward by 
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    𝐶 = 𝐴 𝑒𝑥𝑝(−
𝐽

𝜃
)  .           (7) 

 

Using either the 𝜃𝑖𝑗 or 𝜃𝑖 we obtain from the previous steps, plugged into each of the 

vignette v for rewardee j and observer i where there is a unique given 𝐴𝑖𝑗𝑣we can estimate the 

just reward 𝐶𝑖𝑗𝑣 from equation (7).  

To compare the just reward estimated using the indirect method with the direct method, 

we then run a simple regression of the just reward 𝐶𝑖𝑗𝑣 on the hypothetical group grade 𝑋𝑖𝑗𝑣 

for each and every (𝑖, 𝑗) combination, and then use the regression to calculate the predicted 

just reward 𝐶𝑖𝑗𝑣 when 𝑋𝑖𝑗𝑣 = 85. With the estimated 𝐶𝑖𝑗 fixed at a reference group grade of 

85, we can compare with those estimates from the direct method. For example, whether 

individuals give a higher just reward to themselves than to others. 

 

3.3.3. Estimating the Just Reward Function 

We compare the regression coefficients of rewardee characteristics on the just rewards 

estimated using the direct method and the indirect method to see how they differ from or 

resemble each other. The rewardee characteristics we consider include gender, year in college, 

major, and a performance indicator. The performance indicator is a composite of grades on the 

midterm and final exams. 

 

4. Results 

4.1. Indirect Estimation of the Just Rewards 

Table 1 presents the raw data and the estimates using the indirect method for one observer 

as an example for demonstration purposes. Recall that each observer provided five repeated 

justice evaluations (ranging from -4 to +4) for each of his/her group members, comparing a 

randomly assigned hypothetical individual grade (Column 3) and a hypothetical group grade 

(Column 2). From Eq. (5), we estimate the signature constant 𝜃𝑖𝑗for each rewardee to consider 

the heterogeneity of the justice evaluation within an individual observer. In Column 5, the 

estimation for rewardee #1 yields a 𝜃𝑖𝑗 of 18.04 , the estimation for rewardee #2 yields a θij 

of 13.54, and so on. From Equation (4), we also use random-effects model and fixed-effects 

model to estimate a within-observer constant 𝜃𝑖 for this observer A. For example, we yields a 

θi of 16.36 for random-effects model. Plugging the estimated 𝜃’s into Eq. (7) gives estimates 

of this observer’s just grades for each evaluation. For example, the just grade based on θij and 

θi of the 5th rating of rewardee #1 can be calculated as follows: 78 × exp (
3

18.4
) ≅ 92.11 and 

78 × exp (
3

16.36
) ≅ 93.70  . Hence, we can get the just grades for each of the vignette for 

rewardee j and observer i. To compare with the just grade estimated using the direct method, 

we can further run a simple regression of the just grades estimated by the indirect estimation 

method on the hypothetical group grade for each pair of observer and rewardee, and then use 

the coefficient of the regression to calculate the predicted just grade when the hypothetical 

group grade is set to be 85. 

 

[ Table 1 Raw Data and Estimates of the Experienced Justice Evaluation and the Just 

Grade for Each Group Members (EX: Respondent A)] is about here. 

 

4.2 Determining Just Grade Functions1 

Table 3 presents the just grade functions as determined only by rewardee characteristics. 

                                                 
1 the descriptive statistics of the analytic sample are presented in Table2 
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We contrast the functions using just grades estimated by different methods. Model 1- Model 3 

use just grades based on the indirect estimation method, with Model 1 assuming the signature 

constant varies by rewardee j and Model 2 and 3 assuming it to be constant across rewardees 

evaluated by the same observer i; Model 4 uses just grades based on the direct estimation 

method. The findings of samples from school A and School B are separately shown in Table 3. 

The qualitative pattern of results across Model 1 to Model 4 is essentially the same. 

The observers tend to exhibit a bias toward giving themselves a higher just grade than 

other group members, but the statistically nonsignificant difference is somewhat smaller in the 

direct method than in the indirect method. This pattern might indicate a small social desirability 

effect using direct estimation. Additionally, students from University B are more likely to give 

themselves a higher grade than those from University A. These differences may suggest that 

students from University B care more about their grades because their grades are quite close to 

each other. 

Female rewardees tend to receive higher just grades than male rewardees, except the 

coefficient of Model 1 in Table 3. Upperclass students tend to receive higher just grades than 

the sophomores. Performance on the midterm and final exams in the class is a strong predictor 

of the just grade. Students who scored higher on the midterm and final exams have higher just 

grades. The implication is that if we assign a large proportion of the semester grade to group 

projects without differentiating the individual contributions to the group project, we artificially 

create a distribution more equal than it should perhaps justly be.  

 

[ Table 2 Descriptive Statistics ] is about here.  

[ Table 3 The Analysis of the Just Reward: Estimated Just Grade Functions Based on Only 

Rewardees' Characteristics by Estimation Methods. ] is about here. 

 

The analysis reported in Table 4 repeats the estimation of just grade functions but adds 

observer characteristics and the interaction between characteristics of the rewardee and 

characteristics of the observer. The current analysis does not include a full set of interactions, 

but only interactions of the corresponding variables. Again, the results across different 

estimation methods are qualitatively similar. The female observers, on average, give lower 

direct reports of just grades, compared to male observers. Parallel differences are not 

statistically significant in the functions based on indirect estimates, but the signs of the 

coefficients are all negative, and the magnitudes of the coefficients do not differ systematically. 

Meanwhile, those observers with better performance themselves tend to give lower just grades 

than those observers with worse performance themselves. In general, there are no interaction 

effects between characteristics of the observer and characteristics of the rewardee, except 

perhaps gender. 

 

[ Table 4 Just Grade Functions that Include Characteristics of Both Rewardees and 

Observers. ] is about here. 
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4.3 Summary  

Comparing the just-reward models of the direct and the indirect methods, the 

findings show similar qualitative patterns between the models of direct and indirect 

estimations. Back to the debate of the direct and indirect estimation of just reward, when 

should we use direct estimation, and when should we use the indirect estimation? 

Which is better to estimate the “just reward”? In our case, the models of the estimations 

of “just grade” from direct and indirect methods almost have similar patterns. It might 

imply that direct estimation is useful when the just reward is cognitively easy to obtain. 

In the context of classroom evaluation reported in this present study, students tend to 

have a reasonably good idea about a just reward, especially given a group grade as a 

reference point. Hence, the just rewards from the direct and indirect measurement are 

quite similar. Using direct estimation is a more efficient way to derive the just reward. 

However, in situations where it is cognitively difficult to obtain the just reward, 

the indirect estimation might be a better choice. That is, if the vignettes are not clear 

cut and straightforward for the observers to come up with their judgments, such as the 

just earnings. In the situation of just earnings, the observers might only have some slight 

idea that people with more education should earn more than people with less education, 

and people with the same job title should be paid equally, but they might not have a 

good idea about the just earnings of a specific person with a certain level of education, 

holding a specific job title. Therefore, estimating individual’s style of expression of 

justice, 𝜃, is necessary when “just reward” is complex. 

 

5. Project Evaluation 

Applying the theoretical and methodological developments in social psychology 

of distributive justice, we address the potential free-rider problem of allocating rewards 

to members in group projects in the classroom setting. The goals of this study are 

estimating the “just reward” with direct and indirect measurements that reflect the 

performance and contribution of each student to the group project, and engaging the 

recent methodological debate of distributive justice by constructing indirect evaluation 

with multiple-rewards-per-rewardee design and direct evaluation of the just reward and 

comparing the models of just rewards estimating from the direct and indirect methods. 

This project has produced two analyses. The first analysis is related to sociology 

of education, with implications for pedagogical practices. This paper explores how the 

justice evaluation of grades varies by various factors, including observer's and 

rewardee's characteristics. Comparing the just-reward models of the direct and the 

indirect methods, the findings show similar qualitative patterns between the models of 

direct and indirect estimations, but the statistically non-significant difference is 

somewhat smaller in the direct method than in the indirect method. This pattern might 
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imply a small social desirability effect using direct estimation. The second analysis 

engages the 2012 debate between Jasso and Markovsky & Eriksson. This paper is 

ongoing and continuously revising the analysis and the draft. The draft of the first 

analysis, “Free Rider in the Classroom: Exploring the Sense of Justice about Grades in 

Group Projects” (Li & Chang 2020), has accepted at the Annual Conference of 

American Sociological Association in 2020. (but the conference was cancelled because 

of COVID-19). 

This project substantively contributes to “the sense of fairness” in the educational 

sphere.  “Free-rider” is a ubiquitous problem in governing the commons. It often leads 

to injustice in allocating the rewards in any group project. This project investigates how 

the instructor may adjust individual students' grades to reflect the group members’ sense 

of justice about the respective contribution of one another in the real classroom setting. 

Introducing Jasso’s distributive justice, this project builds up a grading method to 

provide a solution to the free-rider problem in the classroom, especially in higher 

education. In addition, methodologically, the debate of whether the just reward should 

be measured by direct or indirect estimation was a wonderful but unresolved since 2012. 

This project engages the debate about the direct and the indirect measurements of just 

rewards(grades) by comparing how the estimated just rewards vary by individual 

characteristics of student observer and student rewardee. We obtained similar results 

based on direct and indirect estimation methods in the classroom context. But in the 

free-rider problem at large, the complexity of “just reward” might be critical for the two 

estimation methods of just rewards.  
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Table1. Raw Data and Estimates of the Experienced Justice Evaluation and the Just Grade 

for Each Group Members (EX: Respondent A) 

 Raw Data   Estimates 

Rewardees 

Given Group 

Grade 

Actual Grade 

(individual grade) 

Ratio:  

Actual 

Grade/ 

Group 

Grade 

Expressed  

Justice 

Evaluation 

  

Experienced  

Justice 

Evaluation 

True 

Just 

Grade 

1 95 95 1 0  0 85 

1 90 88 0.978  0  0 83.111  

1 85 84 0.988  0  0 84 

1 80 89 1.113  2  0.154  81.030  

1 75 79 1.053  1  0.077  82.880  

2 95 90 0.947  -1  -0.077  86.991  

2 90 93 1.033  1  0.077  81.306  

2 85 94 1.106  2  0.154  80.548  

2 80 77 0.963  -1  -0.077  88.380  

2 75 84 1.120  2  0.154  81.576  

3 95 86 0.905  -2  -0.154  89.798  

3 90 84 0.933  -2  -0.154  92.582  

3 85 90 1.059  1  0.077  83.312  

3 80 94 1.175  1  0.077  92.453  

3 75 85 1.133  1  0.077  89.174  

4 95 76 0.800  -3  -0.232  85.727  

4 90 92 1.022  0  0.000  86.889  

4 85 74 0.871  -1  -0.077  79.941  

4 80 91 1.138  1  0.077  89.502  

4 75 89 1.187  2  0.154  86.432  

5 95 74 0.779  -3  -0.232  83.471  

5 90 91 1.011  0  0 85.944  

5 85 75 0.882  -2  -0.154  87.525  

5 80 89 1.113  1  0.077  87.535  

5 75 79 1.053  0  0.000  89.533  

6 95 93 0.979  -1  -0.077  89.891  

6 90 91 1.011  -1  -0.077  92.844  

6 85 73 0.859  -3  -0.232  92.030  

6 80 82 1.025  -1  -0.077  94.119  

6 75 83 1.107  1   0.077  87.076  

Estimated expressed Justice Evaluation 

Equation 
      

intercept=-0.24 adjR2=0.841          

theta=12.95             
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Table2 Descriptive Statistics 

 mean sd min max 

Reported Justice Evaluation 0.17 2.23 -4 4 

Just Reward Indirect Evaluation (theta ij) 83.95 8.40 2.16 99.89 

Just Reward Indirect Evaluation (theta i- RE) 84.38 6.78 45.06 98.83 

Just Reward Indirect Evaluation (theta i- FE) 84.38 6.75 45.26 98.15 

Just Reward Direct Evaluation 85.14 4.64 60 95 

Hypothetical Grade 85.34 7.34 73 97 

Self-evaluation 0.17  0 1 

School (ref=school B) 0.66  0 1 

Rewardee's Characteristics     

Female Rewardee 0.68  0 1 

Rewardee's Exam Performance 84.49 10.38 14 99.5 

Rewardee STEM Major 0.16  0 1 

Rewardee's Year in School 2.51 1.07 1 5 

Observer's Characteristics     

Female Observer 0.70  0 1 

Observer's Exam Performance 85.26 8.92 60.13 99.5 

Observer STEM Major 0.13  0 1 

Observer's Year in School 2.64 1.18 1 6 

N 575    
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Table 3. The Analysis of the Just Reward: Estimated Just Grade Functions Based on 

Only Rewardees' Characteristics by Estimation Methods. 

 (1) (2) (3) (4) 

 Just Reward 

Indirect 

Evaluation 

(theta ij) 

Just Reward 

Indirect 

Evaluation 

 (theta i- RE) 

Just Reward 

Indirect 

Evaluation 

 (theta i- FE) 

Just Reward 

Direct 

Evaluation 

All sample (n=575) 

Self-Evaluation 1.736** 2.247*** 2.129*** 0.782* 

 (0.609) (0.605) (0.600) (0.393) 

Rewardee’s Characteristics 

Female Rewardee 0.641 1.448* 1.417* 1.033* 

 (0.737) (0.581) (0.577) (0.412) 

Rewardee's Exam  0.310*** 0.214*** 0.217*** 0.186*** 

Performance (0.057) (0.027) (0.026) (0.025) 

Rewardee STEM  -0.713 0.167 0.204 -0.064 

Major (1.060) (0.787) (0.765) (0.542) 

Rewardee's Year in  0.565* 0.546** 0.532** 0.574*** 

School (0.234) (0.195) (0.193) (0.132) 

School  -0.657 -1.293* -1.261* -1.311*** 

(ref=school B) (0.832) (0.545) (0.543) (0.370) 

Constant 56.062*** 64.360*** 64.069*** 67.941*** 

 (5.254) (2.475) (2.412) (2.296) 

adj. R2 0.158 0.152 0.154 0.225 

School A (n=379) 

Self-Evaluation 1.161 1.434+ 1.411+ 0.183 

 (0.778) (0.796) (0.809) (0.539) 

Rewardee’s Characteristics 

Female Rewardee 0.842 1.276+ 1.239+ 0.936+ 

 (0.856) (0.711) (0.714) (0.520) 

Rewardee's Exam  0.303*** 0.291*** 0.291*** 0.213*** 

Performance (0.040) (0.036) (0.036) (0.023) 

Rewardee STEM  -0.746 0.322 0.356 0.184 

Major (1.572) (1.109) (1.108) (0.833) 

Rewardee's Year in  0.546 0.697* 0.698* 0.710** 

School (0.374) (0.311) (0.312) (0.229) 

Constant 55.998*** 56.339*** 56.337*** 64.148*** 

 (3.834) (3.226) (3.245) (2.246) 

adj. R2 0.121 0.152 0.151 0.184 

School B (n=196) 
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Self-Evaluation 2.504** 3.586*** 3.325*** 1.666** 

 (0.947) (0.931) (0.896) (0.565) 

Rewardee’s Characteristics 

Female Rewardee 0.107 1.775+ 1.817+ 1.379+ 

 (1.496) (1.031) (1.005) (0.803) 

Rewardee's Exam  0.315** 0.129** 0.137*** 0.153*** 

Performance (0.108) (0.041) (0.040) (0.044) 

Rewardee STEM  -0.747 -0.875 -0.786 -0.602 

Major (1.517) (1.148) (1.104) (0.795) 

Rewardee's Year in  0.661* 0.393 0.351 0.384* 

School (0.309) (0.257) (0.250) (0.176) 

Constant 55.611*** 71.650*** 71.049*** 70.962*** 

 (9.518) (3.812) (3.670) (3.936) 

adj. R2 0.180 0.162 0.168 0.273 

* The Just Grades Using the Indirect Estimation Method Are Based on the Reported 

Justice Evaluation for Hypothetical Group Grade Set at 85. 
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Table 4. Just Grade Functions that Include Characteristics of Both Rewardees and Observers. 

 Model 1A Model 1B Model 2A Model 2B Model 3A Model 3B Model 4A Model 4B 

 

 

All sample 

(n=575) 

Just Reward 

Indirect 

Evaluation 

(theta ij) 

Just Reward 

Indirect 

Evaluation 

(theta ij) 

Just Reward 

Indirect 

Evaluation 

(theta i 

_RE) 

Just Reward 

Indirect 

Evaluation 

(theta i_RE) 

Just Reward 

Indirect 

Evaluation 

(theta i_FE) 

Just Reward 

Indirect 

Evaluation 

(theta i_FE) 

Just Reward 

Direct 

Evaluation 

Just Reward 

Direct 

Evaluation 

Self-Evaluation 1.727** 1.908** 2.229*** 2.263*** 2.111*** 2.105** 0.774* 1.215** 

 (0.597) (0.697) (0.594) (0.671) (0.590) (0.670) (0.382) (0.426) 

Rewardee’s Characteristics 

Female Rewardee 0.628 1.385 1.568* 1.308 1.551* 1.212 1.061* 2.010** 

 (0.782) (1.152) (0.623) (0.935) (0.617) (0.943) (0.422) (0.701) 

Rewardee's Exam  0.319*** 0.225 0.218*** 0.364 0.222*** 0.353 0.191*** 0.327* 

Performance (0.059) (0.376) (0.027) (0.260) (0.027) (0.259) (0.026) (0.161) 

Rewardee STEM  -0.995 -1.063 -0.004 0.018 0.053 0.082 -0.236 -0.324 

Major (1.071) (1.071) (0.812) (0.809) (0.787) (0.786) (0.548) (0.542) 

Rewardee's Year  0.627** 0.626** 0.637** 0.637** 0.624** 0.625** 0.639*** 0.637*** 

in School (0.241) (0.241) (0.222) (0.222) (0.221) (0.221) (0.147) (0.148) 

Observer’s Characteristics 

Female Observer -0.680 0.054 -1.068+ -1.316 -1.099+ -1.424 -0.564 0.365 

 (0.673) (1.321) (0.597) (1.015) (0.597) (1.014) (0.399) (0.754) 

Observer's Exam  -0.088* -0.182 -0.061* 0.084 -0.058+ 0.072 -0.054** 0.079 

Performance (0.040) (0.401) (0.031) (0.261) (0.031) (0.261) (0.018) (0.159) 

Observer STEM  1.378 1.364 0.884 0.886 0.786 0.791 0.850* 0.828+ 

Major (0.874) (0.875) (0.728) (0.732) (0.716) (0.720) (0.426) (0.430) 

Observer's Year in  -0.410 -0.401 -0.465+ -0.469+ -0.464+ -0.469+ -0.351+ -0.343+ 

School (0.474) (0.470) (0.269) (0.270) (0.264) (0.266) (0.186) (0.189) 

School  -0.630 -0.588 -1.272* -1.331* -1.247* -1.301* -1.282*** -1.332*** 

(ref=school B) (0.887) (0.967) (0.569) (0.582) (0.566) (0.579) (0.386) (0.397) 
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Interaction (Rewardee’s and Observer’s Characteristics) 

Female Rewardee   -1.186  0.410  0.532  -1.485 

*Female Observer  (1.640)  (1.322)  (1.323)  (0.923) 

Rewardee's Exam 

Performance *  

 0.001  -0.002  -0.002  -0.002 

Observer's Exam 

Performance 

 (0.005)  (0.003)  (0.003)  (0.002) 

Constant 64.039*** 71.578* 70.706*** 58.644** 70.276*** 59.454** 73.169*** 61.471*** 

 (5.606) (33.096) (3.629) (21.986) (3.592) (21.922) (2.621) (13.304) 

adj. R2 0.167 0.165 0.165 0.163 0.167 0.165 0.243 0.246 

Sample A (n=379) 

Self-Evaluation 1.096 1.560+ 1.395+ 1.709+ 1.370+ 1.658+ 0.157 0.723 

 (0.769) (0.926) (0.783) (0.890) (0.796) (0.903) (0.534) (0.603) 

Rewardee’s Characteristics 

Female Rewardee 0.818 1.523 1.314+ 1.324 1.277+ 1.195 0.929+ 2.194* 

 (0.911) (1.364) (0.769) (1.165) (0.772) (1.182) (0.537) (0.863) 

Rewardee's Exam  0.298*** 0.500 0.288*** 0.563+ 0.288*** 0.566+ 0.213*** 0.340 

Performance (0.039) (0.346) (0.035) (0.338) (0.035) (0.338) (0.023) (0.207) 

Rewardee STEM  -0.177 -0.170 0.518 0.573 0.561 0.621 0.184 0.149 

Major (1.565) (1.577) (1.156) (1.170) (1.155) (1.169) (0.850) (0.832) 

Rewardee's Year  0.343 0.338 0.623+ 0.616+ 0.620+ 0.612+ 0.722** 0.720** 

in School (0.380) (0.383) (0.348) (0.350) (0.348) (0.351) (0.238) (0.237) 

Observer’s Characteristics 

Female Observer -0.440 0.307 -0.586 -0.548 -0.597 -0.653 -0.308 1.008 

 (0.833) (1.551) (0.743) (1.259) (0.749) (1.266) (0.505) (0.919) 

Observer's Exam  -0.042 0.158 -0.031 0.243 -0.031 0.246 -0.042+ 0.082 

Performance (0.041) (0.350) (0.038) (0.339) (0.038) (0.339) (0.023) (0.208) 

Observer STEM  -0.623 -0.598 0.418 0.469 0.427 0.480 0.616 0.618 

Major (1.247) (1.254) (1.200) (1.207) (1.203) (1.209) (0.639) (0.645) 
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Observer's Year in  0.667+ 0.682+ 0.286 0.282 0.303 0.297 -0.029 0.001 

School (0.373) (0.374) (0.374) (0.378) (0.375) (0.379) (0.210) (0.211) 

Interaction (Rewardee’s and Observer’s Characteristics) 

Female Rewardee   -1.162  -0.073  0.074  -2.036+ 

*Female Observer  (1.871)  (1.628)  (1.638)  (1.120) 

Rewardee's Exam 

Performance *  

 -0.002  -0.003  -0.003  -0.002 

Observer's Exam 

Performance 

 (0.004)  (0.004)  (0.004)  (0.002) 

Constant 59.067*** 41.867 58.966*** 36.021 58.953*** 35.810 67.899*** 56.669** 

 (5.737) (30.026) (4.826) (28.807) (4.846) (28.828) (2.870) (17.435) 

adj. R2 0.125 0.122 0.150 0.147 0.149 0.146 0.184 0.189 

Sample B (n=196) 

Self-Evaluation 2.589* 2.716* 3.604*** 3.517** 3.341*** 3.228** 1.684** 1.997** 

 (1.005) (1.282) (0.924) (1.108) (0.888) (1.081) (0.536) (0.601) 

Rewardee’s Characteristics 

Female Rewardee -0.073 1.021 1.937* 1.906 2.001* 1.915 1.461+ 2.212+ 

 (1.504) (2.387) (0.976) (1.673) (0.932) (1.638) (0.741) (1.242) 

Rewardee's Exam  0.357** -0.300 0.154*** -0.036 0.162*** -0.047 0.169*** 0.290 

Performance (0.128) (0.905) (0.045) (0.450) (0.043) (0.446) (0.049) (0.258) 

Rewardee STEM  -0.666 -0.841 -0.576 -0.583 -0.412 -0.413 -0.629 -0.715 

Major (1.718) (1.628) (1.102) (1.081) (1.041) (1.023) (0.784) (0.752) 

Rewardee's Year  0.905* 0.912* 0.633* 0.640* 0.612* 0.620* 0.455* 0.440* 

in School (0.358) (0.354) (0.294) (0.296) (0.297) (0.296) (0.202) (0.204) 

Observer’s Characteristics 

Female Observer 0.966 1.962 -0.602 -0.618 -0.636 -0.699 -0.516 0.135 

 (1.377) (2.720) (0.930) (1.630) (0.909) (1.621) (0.668) (1.249) 

Observer's Exam  -0.190 -0.827 -0.119* -0.304 -0.116+ -0.319 -0.086* 0.032 

Performance (0.116) (0.993) (0.059) (0.440) (0.059) (0.438) (0.034) (0.240) 
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Observer STEM  1.093 1.191 0.237 0.277 0.027 0.073 0.647 0.597 

Major (1.145) (1.108) (0.958) (0.982) (0.920) (0.945) (0.565) (0.577) 

Observer's Year in  -1.547 -1.506 -1.217** -1.209** -1.249*** -1.240*** -0.606* -0.604+ 

School (0.960) (0.917) (0.373) (0.376) (0.358) (0.361) (0.301) (0.312) 

Interaction (Rewardee’s and Observer’s Characteristics) 

Female Rewardee  -1.964  -0.041  0.033  -1.082 

*Female Observer  (3.242)  (2.128)  (2.098)  (1.532) 

Rewardee's Exam 

Performance *  

 0.008  0.002  0.002  -0.001 

Observer's Exam 

Performance 

 (0.011)  (0.005)  (0.005)  (0.003) 

Constant 70.894*** 124.474 82.461*** 98.125** 81.674*** 98.881** 78.566*** 68.330*** 

 (9.099) (80.373) (5.867) (37.654) (5.813) (37.329) (3.774) (20.407) 

adj. R2 0.226 0.223 0.234 0.226 0.245 0.238 0.330 0.326 
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