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Abstract 
Peer assessment has a double goal in higher education: it is both used to enhance learning of difficult 
topics or complex skills like working in projects and higher learning competences on the part of stu-
dents, and to support, deepen or broaden the assessment by tutors and assessors of group work and 
project outcomes of team-based or online learning projects. 

Research on peer assessment splits into two areas, too. On the one hand, empirical research on peer 
assessment is mainly focussed on the design, evaluation and improvement of peer assessment prac-
tices in order to enable tutors to offer students the best possible peer assessment environment and 
experience. On the other hand, methodological research on peer assessment primarily deals with 
problems and principles of measurement and related technical issues which guarantee that the quanti-
tative results of peer assessments are meaningful and satisfy several other qualitative criteria specific 
to the learning objectives and in line with regulations and restrictions imposed by the administrative 
staff or the educational quality assurance department. 

In this paper we will take up the latter – methodological – perspective. The primary reason is that since 
the pioneering work of Lejk et al. [1] in the 90’s and a single publication of Sharp [2] more than 10 
years ago, no substantial progress has been made in this area beyond some attempts to implement 
those early, mainly statistical approaches to peer assessment [2]. 

What is indeed painfully missing is a systematic study of the ways in which peer ratings, i.e. the mutu-
al judgements of student performance in a group, can be aligned and combined with tutor’s judgment 
about the student project’s outcomes in the form of a team score, such that each student gets a repre-
sentative, well-balanced and fair individual score, mark or grade. In short: there is still no theory of 
peer assessment based on sound concepts and principles. 

Therefore, we will start our systematic study with the development of an algebraic theory of educa-
tional metrics, edumetrics for short, which is rich enough to formulate explicitly all concepts and princi-
ples needed for peer assessment. We want to be able to talk about different scoring scales (2), scor-
ing models (2), scoring classes, or types (3) and - altogether - scoring rules (2 * 2 * 3 = 12). We will 
clarify why and how the latter differ and we will point out their respective strengths and weaknesses. 

Furthermore, we show that all scoring rules can be generalized by introducing a so-called impact fac-
tor, which allows peer ratings to have more or less effect on the team score. This kind of weighting 
parameter offers tutors a systematic way to tailor peer assessment to whatever (unforeseen) contex-
tual factors force them to rethink and redo the impact that peer ratings may have on the team score. 

Finally, we will explain the most important peer assessment principle or property we discovered and 
which we dubbed Split-Join-Invariance (SJI): an unbiased, well-balanced and fair scoring rule for peer 
assessment will be such that the mean of (final) student scores will be equal to the (initial) team score 
given by the tutor. Violation of this principle may lead to unpleasant arguments between students and 
tutor why the team score should deviate from a representative summary (mean) of the students 
scores. Most of the scoring rules which we constructed satisfy SJI, but some of them (including two 
called “assessment by adjustment” – a kind of mixed additive-multiplicative scoring procedure some-
times used by tutors) lack this property, which makes them somewhat suspect and deficient, though 
they are definitely better than the majority of scoring rules found in practice. 

Keywords: Project Based Learning, Teamwork, Peer Assessment, Group Assessment, Percentage 
Scale, Additive Scoring, Multiplicative Scoring, Mixed Scoring, Scoring Rules, Split-Join-Invariance. 

1 INTRODUCTION 
The algebraic theory of educational scoring and peer assessment described in this paper can be 
viewed as an attempt to put the common use of n-point Likert scales for quantitative judgment and 
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measurement of student achievements on firm logical grounds. Thus, we will start by defining what we 
mean with a scoring scale, or rather the underlying domain (set) of points (scores) of such a scale. We 
will argue that two domains are sufficient: either all real numbers between 0 and 1 or all real numbers 
between -1 and +1. In order to reason about and calculate with scores, we also need ordering rela-
tions between scoring points and structural operations on the scores. For that we will use (“borrow” in 
a precise technical sense) either the additive structure of real numbers or the multiplicative structure of 
positive real numbers. Combining the two standard scoring domains with the two standard operational 
models (using a technical device called generating function [3]) we get four possible scoring types or 
algebras. 

Once we have these four well-defined scoring algebras, each with its own scoring domain and struc-
ture of operations on scores, we may look for ways to define scoring rules for peer assessment within 
each of those scoring algebras. Here it is important to highlight that peer assessment in the context of 
project-based team assignments, however conceived, starts with two measures, a single team score 
set by the tutor and the respective peer or student ratings set by the team members, from which a 
single student score for each team member shall be derived [1,2]. 

We will show that there are three distinct ways to define such scoring rules yielding distinct student 
scores: (a) additive scoring rules which compute a weighted average between team score and student 
rating (based on mutual peer ratings); (b) multiplicative scoring rules which multiply the team score by 
a positive real scalar calculated from the student rating (hence: scalar product); and (c) mixed addi-
tive-multiplicative scoring rules which take the team score and adds to it the student rating multiplied 
by (a simple function of) the team score. We have dubbed the latter mixed scoring rules as “assess-
ment by adjustment”, because they are based on the idea that student scores are basically upward or 
downward adjusted team scores, not weighted averages. 

The above three types of scoring rules can be defined in each scoring algebra, resulting in 12 basic 
scoring rules. By introducing an impact factor which allows peer ratings to have more or less effect on 
the team score we can define generalized versions of all the scoring rules. This kind of weighting pa-
rameter offers tutors a systematic way to tailor peer assessment to whatever (unforeseen) contextual 
factors force them to change the impact of peer ratings on the team score. The basic scoring rules are 
just special cases of the generalized rules for an impact factor of 1. In the - highly exceptional - cases 
that peer assessment should be turned off, the impact factor may be set to 0, which results in student 
scores all equal to the team score. 

Finally, we will explain the most important peer assessment principle or property we discovered which 
we dubbed Split-Join-Invariance (SJI). SJI is easy to state: an unbiased, well-balanced and fair scor-
ing rule for peer assessment will be such that the mean of student scores will be equal to the team 
score given by the tutor. Violation of this principle may lead to conflicts between students and tutor 
because the team score will deviate from the mean student score which by definition is supposed to 
be a representative summary of the student scores. Fortunately, most of the scoring rules which we 
(re)constructed satisfy SJI, but four of them (including two in the “assessment by adjustment” class) 
lack this property, which makes them somewhat suspect and deficient, though they are definitely bet-
ter than the majority of scoring rules found in practice which even lack such a fundamental property as 
only producing student scores which fall in the adopted range (domain). 

2 SCORING SCALES 
The theory of educational scoring and peer assessment described in this paper can be viewed as an 
attempt to put the common use of n-point Likert scales for quantitative judgment and measurement of 
student achievements on firm logical grounds. Likert scales come in two variants: unipolar n-point 
Likert scales, e.g. 1 … n, or bipolar Likert scales, e.g. −k, …, 0, … +k, where n and k are natural num-
bers, n usually 5 or 7 and k usually 2 or 3. Instead of numerals, one may also use alphabetic charac-
ters or other symbols, as long as (a) the usual ordering from small to large is implicitly assumed, and 
(b) there is some sense of equal distance between succeeding Likert points (even if equality of dis-
tance may not correspond with the numerical difference between succeeding Likert anchor points). 
Although most people do not realize this, percentage scales as used in educational practice are just a 
special type of Likert scale for n = 100 (or n = 101, if 0% is added to the left side of the scale). 
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Figure 1. Signed and unsigned Percentage and Likert scales. 

Because (a) in principle Likert scales may have any number of points and (b) working out the details of 
a mathematical theory of scoring with such variable sets of a finite number of measurement points 
(discrete scales) leads to quite cumbersome notations (e.g., scoring rule formulae), we have decided 
without further ado to base our theory on two fixed sets with an infinite number of points (continuous 
scales): either all real numbers between 0 and 1 (dubbed unsigned percentages) or all real numbers 
between -1 and +1 (dubbed signed percentages). 

It is always possible to map Likert scales of one or the other type in a straightforward way to these 
standard scales: unipolar Likert scales will be mapped to the unsigned percentages (0,1), and bipolar 
Likert scales will be mapped to the signed percentages (-1,+1). Note that we will henceforth refer to 
numbers between 0 and 1 (corresponding to unipolar k-point Likert scales) as unsigned percentages 
and to numbers between -1 and +1 (corresponding to bipolar (2k+1)-point Likert scales) as signed 
percentages (thus, e.g., a Likert scale percentage of 50% corresponds to either 0.5 on the unsigned 
percentage scale, or 0.0 on the signed percentage scale (assuming the usual interpretation of “50%”). 

3 SCORING MODELS 
A scoring scale is more than just a set of scores (scale points). In order to work constructively with a 
scale, we also need ordering relations (e.g., smaller, equal, larger) and operations (e.g., binary addi-
tion or binary multiplication, as well as scalar multiplication or scalar exponentiation) between those 
scale points. However, as our scale domains are different from either the real numbers or the positive 
real numbers, we can’t just take over the usual operations of addition etc., because the latter aren’t 
well-defined (“closed”, in mathematical parlance) on the bounded scales we have adopted. 

Luckily, there is a standard method of mimicking the real-valued operations of addition, multiplication, 
etc. on the (positive) reals so that they work also on (0,1) and (-1,+1). For that we will “borrow” either 
the additive structure of real numbers or the multiplicative structure of positive real numbers. In fact, 
there are again two possibilities: either we take the full real line (i.e., all positive and negative num-
bers, mostly associated with addition) as a model for either of our score domains, or we take the posi-
tive half of the real line (i.e., only the positive real numbers, mostly associated with multiplication) as a 
model for either of our score domains. 

4 FOUR SCORING ALGEBRAS 
Using a mathematical construct called generating function, i.e. a one-to-one mapping (here symbol-
ized by the Greek character φ) between scoring domain and scoring model, we get just four possible 
scoring algebras. Each scoring algebra is characterized by the following relations and operations (in 
case that one or more are missing because they can’t be defined, we will mention it explicitly in the 
corresponding subsections): 

• ordering relation: two scores are equal or unequal, in the latter case one score is smaller than 
the other score or the other way around 

• binary operation: for any pair of scores, the operation (called addition in additive models, mul-
tiplication in multiplicative models) associates another score (called sum or product) in the same 
domain. There is a score, called identity score (additive or multiplicative) such that the sum or 
product of a score and the identity score yields the given score. Identity scores are sometimes 
called neutral scores, as they don’t change the original score under addition or multiplication. 
Given an identity score, sometimes an inverse score can be defined, which is such that the 
sum or product resp. of a score and its inverse yields the identity score. 
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Figure 2. Four Types of Scoring Algebras. 

• n-fold operation: the binary operation on scores can be extended to the n-fold sum (for the ad-
ditive model) or n-fold product (for the multiplicative model) of a sequence of scores of arbitrary 
length. In ordinary arithmetic this is symbolized by uppercase sigma or uppercase pi with sub- 
and superscripts to indicate the range of scores. Here we will use the same notation using the 
special operators for our scoring algebras. 

• scalar operation: n-fold operation on the same score naturally leads to the concept of scalar 
multiplication or exponentiation of a score, where the scalar is a natural number n. By exten-
sion, it is possible to define such scalar operation or exponentiation for any positive real number 
or zero. Note that scalar multiplication isn’t the same as binary multiplication, because the latter 
is defined on the chosen score scale, whereas a scalar multiplier is a positive real number, not a 
score in itself. Scalar operation is required to define the weighting of scores and thus to define 
means and variances 

• weighted mean: using the above operations it is quite easy to define the weighted mean (tech-
nically called quasi-mean) of a sequence of scores, where the weights are numbers between 0 
and 1 summing up to 1, within the chosen scoring algebra. This means, the weighted mean of 
scores will again be a score falling in the same scoring domain as the original scores. 

• weighted variance: using a somewhat different approach from weighted means, it is still possi-
ble to define the weighted variance (or quasi-variance) of scores for most scoring scales. 

4.1 Additive Model with Signed Percentages 
Additive models with signed percentages (-1,+1) mimic the real numbers under addition with the im-
portant difference that there is a lower bound (-1) and an upper bound (+1) to scores. Addition is de-
fined here using the generating function φ1 of Fig. 2 which leads to the so-called Einstein addition: 

 
Figure 3. Addition operator of the Additive Model on (-1,+1). 
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It is easily seen that 0 is the identity score and each score has an inverse (just change y into -y in the 
above formula), so subtraction is also well-defined. n-Fold addition and its generalisation to scalar 
multiplication with positive real scalars are readily defined, too. Finally, the mean and variance of such 
scores have a proper definition in this scoring algebra. 

4.2 Additive Model with Unsigned Percentages 
Additive models with unsigned percentages on the open unit interval (0,1) mimic the real numbers 
under addition with the important difference that there is a lower bound (0) and an upper bound (1) on 
scores. Addition is defined here using the generating function φ2 of Fig. 2 which leads to an addition 
rule well-known from Fuzzy Logic / Algebra: 

 
Figure 4. Addition operator of the Additive Model on (0,1). 

It is easily seen that ½ is the identity score and each score s has an inverse 1-s, so subtraction is also 
well-defined. n-Fold addition and its generalisation to scalar multiplication with positive real scalars are 
readily defined, too. Finally, the mean and variance of scores on (0,1) have a proper definition in this 
additive scoring algebra. 

4.3 Multiplicative Model with Signed Percentages 
Multiplicative models with signed percentages on the open interval (-1,+1) mimic the positive real 
numbers under multiplication with the difference that there is a different lower bound (-1) and an upper 
bound (1) on scores. Multiplication is defined here using the generating function φ3 of Fig. 2 which 
leads to a multiplication rule quite similar to the one we will encounter in the next subsection: 

 
Figure 5. Multiplication operator of the Multiplicative Model on (-1,+1). 

Unfortunately, there is no identity score (the only candidate would be -1, but for technical reasons it is 
not part of the score domain). Even if we would allow -1 as an identity, no element would have an 
inverse and division cannot be defined. Still, n-fold multiplication and its generalisation to scalar expo-
nentiation with positive real scalars are well-defined. Finally, the quasi-mean score of a set of scores 
can also be defined, but we haven’t found a proper definition of the variance. 

4.4 Multiplicative Model with Unsigned Percentages 
Multiplicative models with unsigned percentages on the open unit interval (0,1) mimic the positive real 
numbers under multiplication with the difference that there is an upper bound (1) on scores. Multiplica-
tion is defined here using the generating function φ4 of Fig. 2 which leads to a very simple multiplica-
tion rule which may remind some readers of the famous axiom of adding probabilities: 

 
Figure 6. Multiplication operator of the Multiplicative Model on (0,1). 

There is no identity score (the only candidate would be 0, but for technical reasons we have excluded 
it from the score domain). Even if we would allow 0 as an identity, no element would have an inverse 
so that division could not be defined. Nonetheless, n-fold multiplication and its generalisation to scalar 
exponentiation with positive real scalars are well-defined. Finally, the quasi-mean score of a set of 
scores can also be defined, but we haven’t found a proper definition for the (quasi-)variance. 

5 SCORING CLASSES 
On the basis of the above four scoring algebras, each with its own scoring domain and scores opera-
tions on it, we have looked for ways to define scoring rules for peer assessment. It is important to 
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highlight again that quantitative peer assessment in the context of project-based team assignments 
always starts with two measures, a single team score set by the tutor and the respective peer or stu-
dent ratings set by the team members. From these, a single student score for each team member 
shall be derived. 

5.1 Scoring Class I: Peer Ratings as Partial Team Scoring 
Additive scoring rules compute a weighted average between team score and student rating. This is 
perhaps the simplest and therefore most wide-spread scoring rule, which even “works” if no care is 
taken of the special conditions of educational assessment and measurement. 

Here, student ratings, i.e. the result of taking the average of peer ratings for one student, are regarded 
as genuine scores, like a team score. The weighting is done by adding an arbitrary percentage w of 
the team score t to the remaining percentage (1 – w) of the student rating r. By construction, such a 
weighted sum will always come to lie between the team score and the student rating. 

5.2 Scoring Class II: Peer Ratings as Team Score Adjustment 
Mixed additive-multiplicative scoring rules take the team score t and add the student rating r multiplied 
by a simple function f of the team score to it, thus something of the form t + r * f(t). 

We have dubbed this type of scoring rule also “assessment by adjustment”, because mixed scoring is 
based on the idea that student scores are basically upward or downward adjusted team scores, not 
weighted averages (as in class I) or scalar products (as in class III). 

An interesting feature of these scoring rules is that they have an built-in constraint on the possible 
range of resulting student scores. For instance, instead of allowing all scores between 0 and 1 (if that 
is the chosen scoring scale), the scoring rule dictates that there is a certain range around the team 
score within which potential student scores shall fall, e.g. t ±		t * (1-t). 

5.3 Scoring Class III: Peer Ratings as Scalar Multiplication of Team Score 
Finally, multiplicative scoring rules multiply the team score by a positive real scalar (hence we are 
talking here about a scalar operation, not the scale-specific binary operation). This scalar will be calcu-
lated from the student rating, which is by definition a number from the signed or unsigned unit interval, 
using a simple function closely related to the generating function (see examples later on). 

Because scalar operations always have a multiplicative inverse (the positive real numbers are closed 
under multiplication!) all class III scoring rules can be made SJI-compatible (in contrast to Class I and 
Class II scoring rules where there are exceptions). 

6 SCORING RULES 
We are now ready to present all twelve basic scoring rules in a single table. Subsequently, we have 
chosen three of them for closer inspection and discussion. 

In Table 1 we have grouped the scoring rules according to the classes (I, II or III) they belong to. With-
in the classes, we have numbered them in the following order: (1) additive models on signed percent-
ages (A±); (2) additive models on unsigned percentages (A+); (3) multiplicative models on signed per-
centages (M±); (4) multiplicative models on unsigned percentages (M+). See first two columns. 

The third column shows explicitly the domain of scores for the scoring rule next to it. Finally, the fifth 
column is used to point out which scoring rules can be made SJI-compatible (see section 4). 

The order of presentation of the rules in Table 1 is more or less from most simple to most complex, 
especially if the features of the impact factor and SJI compatibility are included. Thus, we believe that 
generally the additive and mixed additive-multiplicative scoring rules are easier to understand and 
handle than the scalar-multiplicative scoring rules of Class III. But there are exceptions to this rule, 
and it certainly depends also on the mathematical knowledge and competences of the tutor. 

My personal favourites are – currently – scoring rules II-3 and II-4 – even if they cannot be extended to 
satisfy the SJI property. The reason is that they resemble very much the multiplicative scoring rules III-
3 and III-4 which have been my favourites for a very long time, but II-3 and II-4 have a somewhat sim-
pler structure – only using ordinary arithmetic multiplication and score addition, and make a surprising 
double use of the team score to specify not only (a) the average location of the resulting student 
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scores but also (b) a natural constraint on the range of those student scores. Thus, they save the tutor 
the trouble of specifying some more or less arbitrary range restrictions. 

Table 1. Scoring Rules. 

 

Below we discuss three scoring rules not too difficult to explain within the bounds of this paper. 

6.1 Scoring Rule I-1 

 
Figure 7. Standard Scoring Rule I-1 (A±). 

Scoring Rule I-1 represents the well-known weighted average model of peer assessment, using first 
the addition ⊞ and scalar multiplication ⊡	 operators of scoring algebra A± and then rendered in 
standard arithmetic notation. The latter formula may look a bit daunting, but it has a remarkable sym-
metry which recurs at many other places in A± and is even more evident in the following rewriting of it: 
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Figure 8. Rewriting of Standard Scoring Rule I-1 (A±). 

The latter formula (Fig. 8) is now seen to be a direct consequence of how the scoring domain (-1,+1) 
of A± is related to the real numbers through the rescaling function φ1 (Fig. 2) and how the addition 
operation on (-1,+1) is defined (Fig. 3). We may explain this formula in the following way: after a cer-
tain transformation, student scores are the weighted geometric mean between team score and student 
ratings. 

6.2 Scoring Rule II-4 

 
Figure 9. Standard Scoring Rule II-4 (M+). 

Scoring Rule II-4 is an entirely new sort of model for peer assessment, using the multiplication ⊗ op-
erator of scoring algebra M+ and arithmetic multiplication × between student rating and team score, 
and then rendered in standard arithmetic notation. 

Varying ri between 0 and 1 (the bounds of the scoring domain) yields a student score between t and 1-
(1-t)2. Interestingly, if we allow ri to vary between -1 and +1, i.e. to assume that ri belongs to M± instead 
of M+, then the resulting student scores will vary between t2 and 1-(1-t)2, which happens to be a sym-
metric region around t! Thus, we should perhaps be not too strict about where the ratings come from, 
i.e. scores and ratings may belong to two different domains (until now we assumed that scores and 
ratings always belong to the same domain, once the scoring algebra has been decided upon). We 
shall not further pursue this consideration here and take it up in a follow-up paper. 

6.3 Scoring Rule III-4 

 
Figure 10. Standard Scoring Rule III-4 (M+). 

Our last example, Scoring Rule III-4, is again an entirely new sort of model for peer assessment using 
scalar exponentiation of scoring algebra M+. Here, the scalar is a simple function of student rating ri 
which is related to the generating function φ2 (Fig. 2) such that the scalar is a positive real number, as 
required. The scoring rule behaves as expected: when ri goes to 0, si goes to 0, too; when ri equals ½ 
(neutral student rating), si equals t (no deviation from team score), and when ri goes to 1, si likewise 
goes to 1. You may verify that similar observations hold for the preceding or other scoring rules. 

7 IMPACT FACTOR 
Within each scoring rule we may include an impact factor, a parameter which allows peer ratings to 
have more or less impact on a team score. Using the standard scoring rules peer ratings will have an 
effect on the team score which is only and fully determined by the underlying mathematics, i.e. scoring 
algebra. To broaden the scope of applicability of scoring algebras and scoring rules it appears desira-
ble that tutors can tune each scoring rules such that the effect of peer ratings on the team score is 
smaller or larger than in the default case – without having to worry about student scores falling outside 
the chosen scoring domain as in the traditional statistical approaches. 

For this we introduce a positive real-valued parameter dubbed impact factor and denoted by the letter 
z. If z = 0, peer ratings will effectively be discarded, i.e. have no effect on the team score and all stu-
dents will get the same (team) score. For z = 1, the default impact and thus the default or standard 
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scoring rule will be re-installed. For r going to infinity, effects of peer ratings will be maximal; depend-
ing upon the scoring rule and the value of the peer rating relative to the neutral rating it means that 
student scores will tend to the boundaries of the scoring domains or – in case of assessment by ad-
justment (Class II) with built-in constraints on attainable student scores – to the boundaries of a re-
stricted range around the team score. 

As an example, we now present scoring rule III-3 with impact factor added: 

 
Figure 11. Scoring Rule III-3 (M±) with impact factor z. 

Note the behaviour of the scoring rule in the three special cases mentioned above. If z = 0, then si 
collapses to t. For z = 1, we have the default scoring rule. And for z going to infinity, the exponent of 
(1-t)/2 either goes to 0 or to infinity, so si goes to -1 or +1. 

Using the impact factor should be done with care, as there are no general rules or experiences yet 
when to set it in and how. Tutors should experiment with real or dummy data to get a feeling for what 
level of z is appropriate to have a plausible effect on the distribution of final student scores. 

8 SPLIT-JOIN-INVARIANCE 
By definition, the function of a scoring rule is to yield for every student in a team his or her own student 
score which may be different both from the team score as supplied by the tutor and from all other stu-
dent scores. As such, it does exactly the opposite of an averaging operator, which purpose it is to find 
a single score which is representative for a given set of student scores. Hence it is natural to ask the 
question: What do we get, or rather, should we get, when we compute (on the basis of the chosen 
scoring algebra) the average or mean of all student scores produced by applying a given scoring rule 
to the team score and the respective peer ratings? 

Of course, there are two possibilities. Either we get back the team score or we get a score different 
from the team score. The next question is then: Is there any reason to require that the mean student 
score equals the tutor’s team score from which we started student scoring, or is it completely arbitrary 
what we will get? If we assume that the original team score, given by the tutor, should comprise all 
data and judgments about a group’s work (processes and products) available to the tutor and that the 
same holds for the mean student score, then it is natural, and even logical, to expect and require that 
both measures are equal. In fact, a discrepancy between team score and mean student score may 
lead to the legitimate question of students why (a) apparently part of the team score doesn’t show up 
in the final student scores, or (b) the team score doesn’t capture or reflect all the good work as evident 
from the final student scores and thus may implicitly have had a negative effect on those final scores. 

We may modify scoring rules such that they satisfy the so-called Split-Join-Invariance property which 
rescales peer ratings such that the quasi-mean of final student scores equals the given team score 
(𝑀)

* = 𝑡). This latter property is readily available for additive models in which subtraction can be de-
fined as the inverse of addition; it can also be defined in case of scoring rules of class III which are 
based on the scalar product. In the remaining cases (multiplicative scoring rules of class I or II) it isn't 
possible to enable Split-Join-Invariance so these scoring rules should only be applied when all stake-
holders agree to discard this important principle of peer assessment. 

Example: 

 
Figure 12. SJI-compatible Scoring Rule III-4. 

Rewriting this equation in the form “1 - si = (1 - t) ^ exponent”, and imagining what happens with the 
exponent of (1 - t) if we calculate the geometric mean of both sides of the equation it quickly turns out 
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that this exponent will be equal to 1, so that we are left with an equation which is just a rewriting of the 
definition of t as the quasi-mean of the scores si: t = 𝑀)

*.◼ 
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