
Is CJ a valid, reliable form of L2 writing assessment when texts are long, 
homogeneous in proficiency, and feature heterogeneous prompts? 
 
Abstract 
Comparative judgement (CJ) is a method of assessment in which judges perform paired comparisons 
of pieces of student work and decide which one is “better”. CJ has many potential benefits for the 
writing assessment community, including its reliability, flexibility, and efficiency. However, by 
reviewing the literature on CJ’s application to L2 writing assessment, we find that while existing 
studies have established the plausibility of using CJ in this context, they provide little indication of the 
conditions under which the method is most likely to prove useful. In particular, by focusing on the 
assessment of relatively short texts, covering a wide proficiency range, and using a single essay 
prompt, they leave unresolved the question of how such textual factors affect CJ’s reliability and 
validity. To address this, we conduct two studies exploring the reliability and validity of a community-
driven form of CJ for evaluating L2 texts which were longer, featured a narrower proficiency range, 
and were more topically diverse than earlier studies. Our results suggest that CJ remains reliable 
under these conditions. In addition, comparison with rubric-based assessment using CEFR scales 
suggests that the CJ approach also has an acceptable level of validity.  
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1. Introduction 
In comparative judgement (CJ), judges are shown pieces of student work side-by-side and asked to 
decide which of the two is “better”. Many such paired comparisons are conducted by a team of 
judges, who are usually (but not always) people with experience and/or expertise in the target 
domain. A scale can then be constructed by inputting these judgements to the Bradley-Terry model 
(Bradley & Terry, 1952), which assigns a score to each item such that the texts which “win” the 
greatest number of comparisons receive the highest scores, and those that win the fewest receive 
the lowest. 

In the research literature, CJ is frequently presented as an alternative to more traditional methods of 
assessment such as mark schemes or rubric-based marking, over which it is seen as having several 
advantages. Firstly, as Jones & Davies (2023) have argued, CJ is well-suited to the evaluation of 
competencies and constructs that are hard to pin down. For example, Jones & Inglis (2015) describe 
the use of CJ to assess students’ mathematical problem-solving skills. This is a much more difficult 
thing to evaluate than traditional math tests, in which test-takers simply supply a correct answer, 
because of the wide variety of approaches that test-takers can take. Nonetheless, Jones & Inglis 
reported that CJ-based assessments of these skills were highly reliable, and correlated strongly both 
with scores of the same exam generated through rubric-based assessment, and with students’ 
predicted GCSE scores.  

Jones & Inglis’ study also illustrates a second key benefit of CJ, which is that it removes the need both 
for the development of complex marking schemes or rubrics, and for the resource-intensive process 
of training examiners to use them. Rather than instructing judges on how to evaluate test items, CJ 
instead assumes that they already possess the necessary skills and knowledge. CJ tasks therefore 
typically include only very simple instructions on how decisions should be made, such as “Choose the 



better translated version” for a translation assessment (Han et al., 2022), or “The better writing?” for 
an L1 writing assessment (Wheadon et al., 2020).  

Some scholars have argued that CJ’s lack of reliance on rubrics or mark schemes also provides 
benefits in terms of validity. For example, Han (2021, 2022) argues that CJ is not vulnerable to issues 
affecting rubric-based marking, such as halo effects (i.e. a tendency for a rater’s judgement of one 
aspect of a text to influence their judgement of all others) or differences in rater severity (i.e. when 
some raters tend to give higher or lower scores than others), since all that is required of judges is to 
choose the better of two texts. Han also found that judges considered robustness against rater bias 
to be an advantage of CJ, compared to rubric-based marking. This is presumably because, in CJ, final 
grades are based on many judgements performed by many judges, reducing the influence of any 
single judge on any single text. This same process also helps to ensure that CJ-based evaluations refer 
to a broad range of aspects of text quality – since each judge brings their own knowledge, 
preferences, and experience, CJ can capture many perspectives on what constitutes a strong piece of 
work (Lesterhuis et al., 2022; van Daal et al., 2019). The absence of a rubric is central to this principle 
of allowing judges to draw on their own personal perspective, ensuring that they “are not tied to 
predefined criteria” (van Daal et al., 2019, p. 61) imposed by what Pinot de Moira et al. (2022) have 
called the “hyper-specificity” of some rubric-based approaches.  

Much of the research providing evidence of CJ’s reliability, validity, and efficiency has been 
conducted in the areas of mathematics and L1 writing assessment. Much less is known about how CJ 
performs in the assessment of second language writing. Below, we review research exploring CJ’s 
efficacy for both L1 and L2 evaluation, and argue that L2 studies to date have explored too narrow a 
range of assessment conditions, leaving much to be assumed about how the method will perform in 
other, more challenging, contexts. We then describe two studies which seek to address this issue by 
using CJ to assess a set of texts with more complex characteristics. 

1.1 CJ for L1 writing assessment 
Studies on the efficacy of CJ for L1 writing assessment can be divided into two general types. The first 
focuses on CJ’s reliability and concurrent validity. For example, a study by Wheadon et al. (2020), 
which described the CJ assessment of more than 55,000 English L1 texts written by UK primary 
school students, reported a mean reliability of between .85 and .91 across various year groups 
(measured using the Rasch-based measure of scale separation reliability (SSR), which can be 
considered comparable to Cronbach’s alpha; Verhavert et al., 2018, and see Section 2.2, below). 
Concurrent validity is usually conceptualised in these studies as correlation with other measures of 
the same construct, such as rubric-based assessments of the same texts. Most studies report 
moderate to strong correlations. For example, Steedle & Ferrara (2016) reported an SSR of around 
.89 and correlations of around r = .66 with rubric-based assessments in a study of argumentative 
essays written by American high school students, and a series of studies by Heldsinger & Humphrey 
(2010, 2013; Humphry & Heldsinger, 2019; McGrane et al., 2018) reported reliability levels above .95 
and correlations with rubric-based assessment of .90 or higher for the assessment of narrative, 
descriptive, and argumentative essays.  

A second type of study into CJ for L1 writing assessment investigates CJ’s construct validity. Such 
studies are designed to address the perceived opacity of CJ, relative to rubric-based marking, which 
stems from the fact that it is not possible to know what judges have taken into consideration while 
making judgements. In order to explore the extent to which judges consider a sufficiently broad 
range of context-relevant textual features, Lesterhuis et al. (2018) asked judges to make notes 
explaining their decisions during CJ. The authors reported that 93.5% of comments were “construct-
relevant”. While most of these comments pertained to text argumentation and organisation, all 



areas of their target competence description were mentioned to some extent. Similarly, Chambers & 
Cunningham (2022) used think-aloud to track judge attention, and again found that judges mostly 
paid attention to construct-relevant text features but also noted some influence of construct 
irrelevant features such as handwriting and the presence of missing responses on judge decisions. 
Lastly, Lesterhuis et al. (2022) identified four different judging profiles (narrowly focused, broadly 
focused, source-focused, and language-focused), all of which involved a principal focus on 
argumentation and organisation, but differed in secondary focus. The authors argued that CJ is valid 
for the assessment of L1 writing, and that a diversity of judging approaches results in the highest 
validity, since “combining the judgments of different types of assessors into scores leads to more 
informed text scores, representing the full complexity of text quality” (p. 8).  

1.2 CJ for L2 writing assessment 
Research into CJ for L2 writing assessment has been slower to emerge. Most studies to date have 
sought to establish the basic reliability of the method, and tested its concurrent validity via 
comparisons with rubric-based grades, considered the gold standard in language assessment. For 
example, Sims et al. (2020) compared CJ with rubric-based marking for a set of 60 L2 English 
argumentative essays written by students in an intensive English program. They reported a reliability 
of around .90 for both novice judges (undergraduate TESOL students) and experts (trained raters) 
after around 11 comparisons per text. Correlations with rubric-based grades, produced by the same 
judges, were also strong (r > .90). Similar levels of reliability and validity were reported by Author et 
al. (2022) in a study evaluating the potential for CJ to be used to generate proficiency ratings for texts 
in learner corpora. They used a community-driven approach in which they recruited judges from the 
applied linguistic community, who provided judgements of 50 argumentative essays taken from the 
ETS corpus of TOEFL exam responses (Blanchard et al., 2014). They reported a reliability of .95 after 
20 comparisons per text. A linear model showed a significant relationship between CJ and pre-
existing rubric-based grades (adj. R2 = .51, p < .001), with texts rubric-rated as “low” proficiency 
having a lower mean rank than those rated “medium”, and the “medium” texts a lower rank than 
those rated as having “high” proficiency.  

These studies suggest that CJ holds potential as a method for L2 writing assessment. However, a 
rather weaker set of findings was reported in a study by Şahin (2021) on the CJ-based assessment of 
35 L2 English writing samples. After around 20 comparisons per text, conducted by English 
instructors, Şahin reported a reliability of .72 and correlations with pre-existing rubric-based scores 
of .51. These levels of reliability and concurrent validity provide some counterpoint to the more 
positive findings reported above, and suggest that a better understanding is required of the factors 
that contribute to CJ’s reliability and validity in the context of L2 assessment.  

One potential source of variance in CJ’s efficacy is the characteristics of the texts used for 
comparison. In seeking to establish baseline measures of the efficacy of CJ for L2 writing assessment, 
studies to date have tended toward relatively simple sets of texts, with broad proficiency spans, 
mean text lengths of 250 words or fewer, and relating to a single essay prompt. Each of these 
variables could affect the reliability and validity of a CJ task. Beginning with variance in word count, 
judges are more likely to suffer from fatigue when assessing longer texts than shorter ones. Tired 
judges may be more likely to make inattentive or inconsistent decisions than less fatigued ones, 
potentially having an impact on reliability and validity (Verhavert et al., 2019, 2022). 

Regarding proficiency span, conducting comparisons is easiest where items differ widely in 
proficiency/quality, since it is easiest to decide which of two texts is “better” when they occupy 
different locations on the proficiency spectrum. As a result, item sets with broad proficiency spans 
will lead to greater agreement between judges and, in consequence, higher reliability (Crompvoets et 



al., 2021, 2022). Judge statements tend to support this – for example one judge in a CJ study by Han 
(2021, p. 352) reported that “It was difficult to make CJ decisions when two renditions were of 
similar quality”.  

Lastly, CJ’s efficacy may be affected when item sets include responses to several different prompts, 
rather than only one. In general, CJ is viewed as being robust to heterogeneity in item types (Jones et 
al., 2014, 2016; Jones & Davies, 2023). Nevertheless, a substantial body of research testifies to the 
potency of prompt effects in L2 assessment. For example, in a synthesis study In’nami and Koizumi 
(2016) reported that across 17 L2 writing assessment studies, task effects and task-examinee 
interactions accounted for substantial variance in L2 writing scores. In addition, there is evidence to 
suggest that raters perform differently in assessing different essay prompts. For example, Weigle 
(1999) reported that raters were significantly more severe in their assessments of some prompts 
than others.  

In summary, while there is some evidence of CJ’s potential in the area of L2 writing assessment, little 
is known about why studies to date have varied in the level of reliability and validity they have 
reported. As such, further research is required to clarify the conditions under which CJ can be 
expected to perform effectively. In particular, further research is needed on how CJ performs in the 
evaluation of complex texts. Such research would put L2 writing assessors in a better position to 
decide whether CJ might be suitable in their context.  

1.3 The current study 
This paper reports on two studies in which CJ is used to assess relatively complex sets of L2 texts. The 
studies are part of a wider project aiming to assess CJ’s potential to enrich learner corpora with 
accurate, reliable assessments of text proficiency. As Carlsen (2012) and Park (2022) have both 
noted, few first-generation learner corpora contain satisfactory proficiency measurements, limiting 
their usefulness for studies investigating proficiency-related aspects of textual variation. While 
rubric-based rating has been used for this purpose, it tends to be considered too inefficient (Carlsen, 
2012). This has led to calls for more alternative methods. CJ’s flexibility and efficiency is well-suited 
to this role, but must be shown capable of yielding reliable grades for the often complex texts stored 
in learner corpora. 

In the first study, we test the reliability and concurrent validity of CJ for evaluating texts with a 
narrow proficiency range (B1+ to C1 on the Common European Framework of References (CEFR)), 
and with long word counts (around 570 words). In the second study, we additionally explore the 
influence of topical diversity on CJ’s efficacy by collecting judgements of responses to five different 
essay prompts, rather than only one.  

For each of the two studies, there were two research questions: 

1. Does comparative judgement of this set of texts result in a reliable scale? 
2. How valid are these assessments in terms of their overlap with scores generated through 

gold standard writing assessment methods (i.e., their concurrent validity)? 

Existing research allows us to make two hypotheses regarding these studies. Firstly, studies on the 
assessment of long, complex items, and those with relatively narrow proficiency spans/differences in 
quality, suggests that a larger number of comparisons will be required to reach satisfactory reliability. 
Since the L2 assessment literature provides no reason to assume that written L2 texts will perform 
any differently in this regard to any other type of item, our first hypothesis is as follows: 



1. Both studies will result in acceptable reliability (>.80) and concurrent validity (correlations 
with rubric-based scores >.60); but reaching these levels will require more comparisons per 
item than in studies (e.g. Sims et al., 2020) featuring shorter, more heterogeneous texts. 

 Secondly, given evidence of prompt-rater interactions in L2 writing (e.g. Weigle, 1999), we 
hypothesise that: 

2. Study 2 will yield lower levels of reliability and concurrent validity to Study 1, or require a 
larger number of comparisons to reach the same levels. 

2. Method 
2.1 Study design 

The first stage in developing these two studies was to select two sets of texts of the desired length, 
proficiency range, and topical diversity. Given the wider project goal of L2 learner corpus enrichment, 
all texts were taken from the International Corpus of Learner English (ICLE; Granger et al., 2020). This 
resource contains around 9000 L2 English argumentative essays of a wide range of lengths (range = 
69-4239 words, median = 548), written by language learners from 25 different L1 groups, and 
constituting responses to a wide range of prompts.  

From this corpus, an initial selection of 500 texts was made. These texts formed the basis of a sub-
project to generate triple-marked rubric-based grades for a subsection of ICLE texts which were (a) 
representative of the ICLE corpus in terms of length, (b) consisted of twenty responses for each of 
the corpus’ 25 L1 groups, and (c) also contained a varied set of the most popular essay prompts in 
the corpus. The process for the selection and grading of these texts is described in detail in Author (in 
preparation) and will be only briefly described here. The following three steps were performed: 

1. Filter the corpus by text length, leaving only texts whose length is within one standard 
deviation of the mean (i.e. 381-815 words); 

2. Filter by essay prompt, leaving only texts whose prompt occurred at least 50 times and 
contained responses from at least 3 L1 groups; 

3. Select exactly 20 texts for each of the 25 L1 groups from this filtered selection. Ideally, there 
would be four texts on each of five prompts per L1 group; in practice, however, this was not 
always possible. 

Each text in this sub-corpus was graded by three raters using CEFR writing rubric C4 (Council of 
Europe, 2009, p. 187). Grading was conducted online and was preceded by two hours of CEFR 
descriptor refamiliarization, led by the second author. All raters had a minimum of 5 years of 
experience teaching or evaluating learners at CEFR levels B1-C2, and at least an undergraduate 
degree in TESOL or Applied Linguistics. To analyse the data, the many-Faceted Rasch measurement 
(MFRM) model (Linacre, 1989), an extension of the Rasch model (Rasch, 1960), was used. The MFRM 
model allows for additional facets such as rater severity and task difficulty to be part of the analysis 
model. Judges will vary in systematic ways and MFRM allows for the modelling of these differences 
(McNamara, 1996). 67 texts had to be dropped from the analysis as they either had a negative point 
measure correlation and/or were not in accordance with the MFRM model (i.e., misfitting). Note that 
none of these texts showed unusual properties, such as being classified as outliers or misfitting 
items, in the later CJ stage. The inter-rater reliability of the rubric-based assessments (overall Rasch-
Kappa  = -.03, judge Rasch-Kappa from -.13 to -.09) indicated that judge agreement was within 
expected ranges. Separation reliability – comparable to CJ’s SSR measure – was .94.  

The rubric-based scores were used to test the concurrent validity of the CJ-derived scores. Despite its 
shortcomings (see e.g. Panadero & Jonsson, 2020, for a summary), rubric-based assessment is well 



established as the benchmark against which other forms of L2 writing assessment are tested, 
including CJ (e.g. Sims et al., 2020) and automated essay scoring methods (Powers et al., 2015; 
Vajjala, 2018).  

After compiling the larger sub-corpus, the texts for CJ were selected. For both studies, we aimed to 
sample around 50 texts according to three criteria: 1) that they had a similar mean length to that of 
the ICLE as a whole; (2) that their writers came from a range of L1 backgrounds; and (3) that no L1 
group provided a disproportionately high number of essays. 

Study 1 concerns the comparative judgement of texts on a single topic. We chose the essay prompt 
“Most university degrees are theoretical and do not prepare students for the real world. They are 
therefore of very little value”. This is the most common prompt in the ICLE and features responses by 
20 of the 25 L1 groups. Four essays on this topic were chosen for each of twelve L1 groups, resulting 
in a selection of 48 texts.  

For Study 2, ten essays were chosen for each of five essay prompts. No L1 was represented more 
than once in each group of ten essays, nor more than four times overall. Table 1 presents the 
characteristics of the texts in both studies, alongside data on the texts in the ICLE as a whole; details 
of the more easily evaluated texts used in Author et al. (2022) are provided for comparison. Table 2 
provides details of the proficiency levels generated by the rubric-based MFRM model. Further 
descriptive data for the essay sets in the two studies is available in the supplementary materials.   

 ICLE 
argumentative Experiment 1 Experiment 2 Paquot et al. 

(2022) 
n. 8965 48 50 50 
Source ICLE ICLE ICLE ETS corpus 
Text length mean 598 569 words 610 words 272 words 
Text length range 69-4239 400-771 399-813 71-421 
n. Essay topics Approx. 1500 1 5 (10 essays each) 1 

Text proficiency Unknown Approx. B1-C2 Approx. B1-C2 “Low” to “High”; 
roughly A1-C2 

n. L1 groups 25 12 22 1 
Essays per L1 group 1-982 4 1-4 50 

Table 1: Details of the texts used in each experiment; ICLE and Paquot et al. (2022) data included for 
comparison. 



  

Judges for both CJ studies were recruited using a community-driven approach based on Author et al. 
(2022). Members of the linguistic community were invited to participate via applied linguistic mailing 
lists, on social media, and through personal invitation. For the second study, participants also 
included a group of fourth-year undergraduate students in TESOL. The two sets of judges were very 
similar on all measured variables (see Table 3).  

 Experiment 1 texts Experiment 2 texts All rubric-rated texts 

 N = 48 N = 50 N = 500 
CEFR level    
    A2 0 (0%) 0 (0%) 1 (0.2%) 
    A2+ 0 (0%) 0 (0%) 1 (0.2%) 
    B1 0 (0%) 0 (0%) 14 (3.2%) 
    B1+ 6 (16%) 7 (15%) 46 (11%) 
    B2 15 (39%) 8 (17%) 102 (24%) 
    B2+ 11 (29%) 13 (28%) 104 (24%) 
    C1 6 (16%) 16 (35%) 125 (29%) 
    C2 0 (0%) 2 (4.3%) 40 (9.2%) 
    Removed 10 4 67 

Table 2: Grades derived from MFRM model of rubric-based assessment 

 



For both studies, participants first completed a brief demographic survey and consent forms. They 
were then directed to the No More Marking (NMM) CJ platform. This platform was selected over 
alternatives because it allows crowdsourced participants to begin submitting comparisons 
immediately upon learning of the study. 

In the CJ task itself, judges were shown two essays side-by-side and asked to decide “Which of the 
two texts is a more advanced piece of second-language writing?” (see the screenshot in Figure 1). 
This wording reflects a text-centred approach to proficiency – i.e., it asks judges to consider the text 
itself rather than the proficiency of the learner who produced it (Carlsen, 2012). It also explicitly 
mentions the target construct – i.e., “second-language writing”, and in this sense is more specific 
than the wordings chosen by Sims et al. (‘Choose the better response’; 2020, p. 35) and Author et al. 
(‘Which text was written by a more advanced speaker?’; 2022, p. 11). Nevertheless, the task 
definition is minimal by comparison with rubric-based forms of writing assessment. This is in line with 
the view that CJ’s validity is increased when judges are allowed to make use of their own experience 
and understanding of the target construct, rather than being constrained by excessive guidance. 
(Lesterhuis et al., 2022).  

 Experiment 1 Experiment 2 
 N = 69 N = 65 
Education Level   
    Doctorate 33 (48%) 21 (33%) 
    Master's degree 31 (45%) 27 (43%) 
    Bachelor's degree 5 (7.2%) 8 (13%) 
    High School 0 (0%) 7 (11%) 
English proficiency   
    C2 49 (71%) 44 (68%) 
    C1 16 (23%) 16 (25%) 
    B2 3 (4.3%) 4 (6.2%) 
    B1 1 (1.4%) 1 (1.5%) 
Experience as L2 examiner   
    Frequently 24 (35%) 26 (40%) 
    Occasionally 13 (19%) 12 (18%) 
    Rarely 8 (12%) 5 (7.7%) 
    Never 24 (35%) 22 (34%) 
Experience as L2 instructor   
    Frequently 36 (52%) 37 (57%) 
    Occasionally 14 (20%) 9 (14%) 
    Rarely 7 (10%) 6 (9.2%) 
    Never 12 (17%) 13 (20%) 
Experience as content instructor   
    Frequently 30 (43%) 21 (32%) 
    Occasionally 14 (20%) 13 (20%) 
    Rarely 7 (10%) 11 (17%) 
    Never 18 (26%) 20 (31%) 
Training in writing evaluation 45 (65%) 48 (74%) 

Table 3: CJ judge demographics 

 



Each judge was asked to complete a minimum of five comparisons, and permitted to complete a 
maximum of 10. Judges who failed to complete the minimum number of comparisons were excluded 
from further analysis. The number of judges meeting this criterion was 70 in Study 1 and 66 in Study 
2.  

Pairs of texts were chosen for comparison using NMM’s pseudo-random algorithm, which first 
selects whichever text in the dataset has the fewest comparisons, and then randomly chooses a 
second text. Prior to the commencement of the data collection, we selected stopping conditions and 
judge inclusion criteria for the two studies. We decided to end each data collection upon the 
completion of 600 total comparisons. This equates to a total of 25 comparisons per text for the 48 
texts in Study 1 (since each individual comparison constitutes a decision about each of two texts; 
(600 x 2)/48 = 25); and ((600 x 2)/50 =) 24 decisions per text for Study 2. This was based on Verhavert 
et al.’s (2019) finding that acceptable reliability (i.e. >= .80) can generally be achieved after around 20 
comparisons per text. Data collection for Study 1 took two months to complete, while Study 2 took 
six months. The longer period required for the second data collection was because we wanted to 
avoid exhausting the goodwill of the applied linguistic community by publicising the study too 
heavily. 

2.2 Analysis 
Once all data had been collected, it was transformed into a rating scale in R (R Core Team, 2022 
v.4.2.2), using the btm function of sirt package (v3.12-66; Robitzsch, 2022) with additional functions 
by Jones (2022). This package fits the judgement data to the Bradley-Terry model (Bradley & Terry, 
1952), which yields a scale containing a score for each item which reflects the probability of that item 
“winning” a comparison against another item. Across the scale as a whole, these scores have a mean 
value of 0 and a standard deviation of around 2.5 (Bramley, 2007). The scale is then used as the basis 
for further statistical tests. 

The model was run twice for each study. The first run was used to identify and remove judges whose 
data suggested that their judgements may be unreliable. This is typically done using infit scores, 
which are calculated alongside the rating scale and indicate the extent to which a judge’s decisions 
were consistent with those of other judges. Larger infit scores indicate greater inconsistency. In 
existing research, an infit score of two or more standard deviations above the mean is often taken as 
evidence of misfit – i.e. an unacceptable level of consistency with other judges. However, high infit 

 

Figure 1: A screenshot of a text comparison from Experiment 2, in the No More Marking platform (nomoremarking.com). 

 



does not always indicate unprincipled judge behaviour but can instead stem from a judge taking a 
different (but valid) perspective on certain texts. As such, removing judges based on high infit alone 
risks losing the diverse judge perspectives which Lesterhuis et al. (2022, p. 8) argue are key to the 
validity of CJ. We therefore employed a cautious approach to judge removal which focused on 
gathering sufficient evidence of inexpert performance. We specified three “red flags” of inexpert 
performance. Judges who met two of the three were removed. Infit scores of two standard 
deviations above the mean were the first red flag. The other two were: 

1. An average decision time of less than twenty seconds per comparison; 
2. A left-text selection rate of 10% or less, or 90% or more (this measure indicates a strong 

preference for texts on any one side of the presentation). 

For each of the two studies, the btm function was re-run after removing judges on this basis, 
resulting in the final models used to answer the two research questions. To answer RQ1, pertaining 
to the reliability of the judgements in the two studies, the scale separation reliability (SSR) was 
extracted from these models. This measure provides an indication of the extent to which each item is 
separated from other items on the rating scale. An alternative to SSR is split halves reliability (Bisson 
et al., 2016), which involves assigning all judges to one of two groups, calculating a rating scale for 
each group, and then calculating the correlation between them. The process is then repeated around 
100 times, with the median correlation coefficient being taken as the final reliability score (Jones & 
Davies, 2023). This method is more transparent than SSR, but requires twice as many comparisons to 
be conducted. Since SSR provides the greatest comparability with existing L2 CJ studies, and due to 
the practical difficulty of recruiting so many judges through a community-driven approach, SSR was 
preferred for this study. 

To answer RQ2, pertaining to the concurrent validity of the two CJ-derived rating scales, we used two 
methods. Firstly, to test the fit of the CJ rank order with the categorical CEFR grades derived from the 
MFRM analysis of our rubric-based assessments, we fit a linear model with CJ rank order as the 
dependent variable and CEFR grade as the independent variable. Since the rubric-based graders were 
allowed to use “plus” levels to assist them in the evaluation of borderline texts (e.g., B1+ grades 
could be assigned to texts on the border between B1 and B2 standards), these plus levels were 
included in the linear model. Secondly, since MFRM analysis returns a rank-order of each text in the 
same way that CJ does, we ran correlation tests to compare the rank order of each text from the CJ 
and rubric-based methods. Spearman tests were used due to their compatibility with rank-ordered 
data. 

Finally, because it was important for us to understand the extent of the difference between CEFR 
grades and CJ ranks, we identified as an outlier any texts whose CJ rank order was 1.5 times higher or 
lower than the median rank of texts of the rubric-rated as belonging to the same CEFR band. This 
allows us to identify and explore texts which generated significantly different responses from the CJ 
and rubric-based judges. 

3. Results 
3.1 Study 1 

3.1.1 RQ1 Reliability of CJ for texts on a single topic: 
For the set of essays on a single prompt, a total of 659 comparisons were collected from 70 judges. 
Of these, 649 decisions from 69 judges (mean decisions per judge = 9.4) passed the acceptability 
checks described in Section 2.2. These decisions were entered into the btm model, as described 
above. The SSR value for the resulting model was .82. A reliability of .7 was definitively achieved after 



18 comparisons per text, and the .8 reliability threshold was crossed at 25 comparisons. The final 
value of .82 represents an asymptote, since the reliability level increased by less than .01 between 
rounds 27 and 29. 

3.1.1 RQ2 Concurrent validity for texts on a single topic: 
The MFRM model derived from rubric-based assessment showed that the texts in Study 1 all 
occupied the proficiency range from B1+ to C1 (see Table 4). Note that no rubric-based grades are 
available for ten of the texts used in this study due to the data loss which occurred during the MFRM 
analysis, described in Section 2.1. A linear model was built to test the fit between the CEFR levels of 
the 38 remaining texts and their mean rank order from the CJ evaluation. No model assumptions 
were violated. The model showed significant fit between the two assessments (F (3, 34) = 14.23, p < 
.001); the adjusted R2 value was .52. Paired comparisons of the mean rank of texts at each CEFR level 
are presented in Table 4. The difference in mean rank of texts at B1+ and B2 levels was non-
significant (t = .241, p = 1), as was that between texts at B2+ and C1 levels (t = -1.36, p = 1). All other 
comparisons were statistically significant.  

Figure 2 plots each text according to its CJ rank order and its CEFR level. Exact and adjacent 
agreement between CJ-rank and rubric-based grades were calculated by comparing each text’s 
rubric-based CEFR level and CJ-based rank with the number of other texts rubric-rated at the same 
CEFR level. For example, six texts were rubric-rated at B1+ level in the current study. Therefore, CJ 
judgements of these texts were judged to show exact agreement if their CJ rank fell within the first 
six texts. Adjacent agreement was calculated by summing the number of texts at adjacent CEFR levels 
before testing the CJ rank in the same way. For example, the six B1+ texts were summed with 15 B2 
texts to get 21; CJ judgements of these texts were therefore considered to show adjacent agreement 
with rubric-based grades if their CJ rank fell within the span 1-21. This is illustrated in Figure 2 by 
horizontal lines corresponding to the number of texts rubric-rated at each CEFR level. If CJ rank 
perfectly corresponded to CEFR level, all B1+ texts (for example) would appear below the 
corresponding horizontal line. In reality, each CEFR level contains texts with quite a wide range of CJ 
ranks. Exact agreement was 39%, while adjacent agreement was 95%. Only two texts showed neither 
exact nor adjacent agreement between CJ rank and CEFR grade. These were Text Q081, which was 
the highest ranked text in the B1+ level, and the outlier Q238, CEFR graded as B2 but CJ-ranked as 
the fourth strongest text. Outliers are briefly discussed below. 

    vs. B2 vs. B2+ Vs C1 

CEFR grade n. EMM 95% CI t p t p t p 

B1+ 6 14.83 6.98-22.68 0.241 1 -3.46 <.01 -4.24 .001 

B2 15 13.73 8.77-18.70   -4.72 <.001 -5.31 <.001 

B2+ 11 31.45 25.66-37.25     -1.36 1 

C1 6 38 30.15-45.85       
Table 4: Summary of linear model comparing CJ rank order to rubric-based CEFR grades for Experiment 1. T-tests based 
on 41 degrees of freedom. Bonferroni correction has been applied to p values. EMM = Estimated Marginal Means. 



 

To explore the relationship between the CJ- and MFRM rubric-based datasets with greater 
granularity, a Spearman correlation showed that the CJ and MFRM rank-orders were significantly 
correlated (r = .668, p < .001). Levshina (2015) suggests that correlations between .3 and .7 indicate 
moderate strength. The correlation is plotted in Figure 3.  

 
3.2 Study 2 

3.2.1 RQ1 Reliability of CJ for texts on multiple topics: 
For the set of texts comprising responses to five different essay prompts rather than only one, 610 
comparisons were collected from 66 judges. Of these, one judge was removed, leaving 602 valid 
comparisons (mean = 9.3 decisions per judge). The btm model created from these comparisons had 
an SSR of .82. Though the final reliability of the two studies is almost identical, threshold values were 
reached slightly more quickly in Study 2: a level of .7 was passed at 13 comparisons per text, and .8 at 
20 comparisons. An asymptote was reached at round 26. 

 

Figure 2: Scatterplot showing rank order of texts by CEFR level for Experiment 1. Small circles are texts; large circles show the mean 
CJ rank of texts at each CEFR level. Horizontal lines represent the number of texts at each CEFR level, according to MFRM rubric-
based grades. “Equal or adjacent” texts are those whose CJ rank is within expected bounds – i.e. no higher or lower than texts 
either at the same CEFR level, or an adjacent CEFR level. “Non-adjacent” texts have unexpectedly high or low CJ grades, 
comparable to texts two CEFR bands higher or lower. Outliers are texts whose CJ rank order was 1.5 times higher or lower than the 
median rank of texts of the same CEFR level. Non-adjacent texts and outliers are labelled with their Text ID.  

 



3.2.2 RQ2 Concurrent validity for texts on multiple topics: 
The MFRM rubric-based model revealed that the texts in Study 2 covered a slightly broader 
proficiency range than those in Study 1, with two texts at C2 level in addition to those at levels B1+ to 

    vs. B2 vs. B2+ Vs C1 Vs C2 

CEFR 
grade n. EMM 95% CI t p t p t p t p 

B1+ 7 11.43 3.00-19.86 -.43 1 -2.96 .05 -4.74 <.001 -3.68 <.01 

B2 8 13.88 5.99-21.77   -2.60 .13 -4.45 <.001 -3.45 <.05 

B2+ 13 26.77 20.58-32.96     -2.04 .48 -2.05 .47 

C1 16 35.19 29.61-40.77       -1.06 1 

C2 2 44 28.22-59.78         
Table 5: Summary of linear model comparing CJ rank order to CEFR grades for Experiment 2. T-tests based on 42 degrees of 
freedom. Bonferroni correction has been applied to p values. EMM = Estimated Marginal Means. 

 

Figure 3: Correlation plot showing relationship between CJ- and MFRM rubric-based rank orders for Experiment 1 

 



C1 (see Table 5). Four texts were removed because they were dropped from the MFRM model. The 
linear model comparing the CJ rank order and CEFR level of the remaining 46 texts met all model 
assumptions, and was again significant (F (4, 41) = 9.555, p < .001); the adjusted R2 value was .43. 
This is slightly lower than in Study 1. Paired contrasts showed that in most cases, rank orders were 
not significantly different between adjacent CEFR levels (e.g., B1+ vs B2 t = -2.96, p = 1; B2 vs B2+ t = -
2.60, p = .13), but were significant for contrasts spanning two CEFR levels (e.g., B1+ vs B2+ t = -2.96, p 
= .05). The exact and adjacent agreement levels were 37% and 89%, respectively. Five texts received 
CJ ranks corresponding to a CEFR level two bands higher or lower than would be expected based on 
their actual CEFR level. Three of these texts are the outliers Q030, Q237 and Q437; the other two 
were B1+ texts whose CJ rank placed them alongside texts ranked at B2+ level (see Figure 4).  

 

Lastly, we again ran a Spearman correlation test to identify the extent of overlap between the CJ and 
MFRM-based rank orders. The correlation was again of upper-moderate strength, almost identical to 
that of Study 1 (r = .677, p < .001). The correlation is shown in Figure 5. 

 

Figure 4: Scatterplot showing rank order of texts by CEFR level for Experiment 2. See Figure 1 for further information. 

 



 

4. Discussion 
The two studies tested two hypotheses regarding the reliability and concurrent validity of CJ for 
assessing written L2 texts which were longer and covered a narrower proficiency span than those of 
existing studies (Study 1), and which included responses to a greater diversity of topics (Study 2). The 
first hypothesis, that reliability and validity levels for these more challenging texts would be lower 
than those in earlier studies which features simpler sets of texts, was supported. In both studies, 
reliability levels were around SSR = .81, much lower than the values above .90 in Sims et al. (2020) 
and Author (2022), and after more comparisons per item (around 25, compared with around 11 in 
Sims et al. and around 14 in Author). Similarly, the concurrent reliability levels were also lower than 
in the earlier studies – correlations with rubric-based assessments equalled around .67, compared 
with around .90 in Sims et al (2020). This is likely best explained by the complexity of the text 
characteristics in the present study.  

In spite of these lower values, however, both studies returned acceptable levels of reliability and 
validity: SSR levels of .81 are between the thresholds of .70 and .90 for low- and high-stakes 
assessment, respectively, suggested by Verhavert et al. (2019), and beyond the Cronbach’s alpha 
threshold of .80 suggested by Hoyt (2018) to indicate “good dependability of scores”. Rank-order 
correlations in the upper-moderate range additionally suggested a close relationship between CJ and 
rubric-based evaluations. 

The second hypothesis was that the reliability and concurrent validity of Study 2, which involved 
comparison of texts on five different prompts, would be lower than that of Study 1, in which all texts 
were responses to a single prompt. This hypothesis was not supported: the two studies had near-
identical reliability and concurrent validity scores, suggesting that CJ was no more difficult when 
judges were required to evaluate texts on a range of topics than on just one. This supports the view 
that CJ is robust to heterogeneity in item sets (Jones et al., 2014, 2016; Jones & Davies, 2023) even in 

 

Figure 5: Correlation plot showing relationship between CJ- and MFRM rubric-based rank orders for Experiment 2. 



the field of L2 writing assessment, where variance in writing tasks has been shows to affect rater 
performance (In’nami & Koizumi, 2016; Weigle, 1999). This is an encouraging result from the 
perspective of using CJ for learner corpus enrichment, since it suggests that reliable results can be 
achieved even where a corpus contains responses to a variety of prompts. One caveat is that 
although a variety of prompts were used in Study 2, all items were nevertheless the same textual 
genre (i.e. argumentative essays). Further research will be required to establish whether CJ remains 
reliable for comparing L2 texts of different genres (e.g. diagram description tasks and narrative 
passages). 

Which specific textual characteristic(s) is the likeliest cause of the weaker reliability found in the 
present study? The data seem to rule out topical diversity, since Study 2 returned reliability and 
validity levels near-identical to those of Study 1. The influence of the two remaining factors – text 
length and proficiency span – cannot be definitively separated from the present data, since our study 
did not examine texts which were long but covered a broad proficiency span1. However, there is 
more empirical and theoretical support for an influence of proficiency span than for text length. As 
discussed in the introduction, several studies have identified an influence of proficiency span on CJ 
efficacy (Crompvoets et al., 2022; Han, 2021, 2022). Two such studies have even located a potential 
cognitive basis for this effect: Van Daal et al. (2017) suggest that judges experience greater 
complexity when comparing texts of similar quality than when comparing those which differ more 
clearly, while Gijsen et al. (2021) find evidence of this experienced complexity in judges’ eye-tracking 
data, and demonstrate its association with reduced accuracy in decision-making. By contrast, few 
studies have systematically investigated the influence of text length on CJ efficacy. Intuitively, while it 
seems likely that longer texts would be harder to judge than shorter ones due to the amount of 
reading required, it is also possible that longer texts contain more evidence upon which judges can 
base their decisions, facilitating decision-making. 

One question which clearly arises from the present data is what accounts for remaining differences 
between the CJ- and rubric-based assessments. One possibility is that judges attend to different 
aspects of text quality when using the two methods. Research on the content validity of CJ in L1 
writing assessment suggests that CJ judges pay closer attention to higher-order aspects such as 
organisation and argumentation than to surface-level aspects such as observance of language 
conventions and proper use of referencing (Lesterhuis et al., 2018, 2022; van Daal et al., 2019). In 
their L2 CJ study, Author et al. (2022) examined several texts whose CJ rank was higher than would 
be expected based on their rubric-based grade, and found some evidence of a similar pattern. They 
noted that some of the texts which were CJ-ranked higher than their rubric-based grade would 
suggest were strong at the discourse-level (e.g. aspects such as argumentation and coherence), but 
also contained lower-level weaknesses such as basic spelling errors.  

In both Studies 1 and 2, there were occasional texts whose CJ rank was markedly different from what 
would be expected based on their rubric-based grade (extreme examples of this are labelled outliers 
in Figures 2 and 4). However, examination of these texts does not offer clear support for the pattern 
suggested by Author et al. To illustrate, two examples of diverging texts are provided in the 
supplemental materials. Text Q030 was CJ-ranked much higher (48th – higher ranks indicate stronger 
texts) than would be expected from its rubric-based grade (Q030 was graded as a B2+ text; the mean 
CJ rank for this grade was 26th). Based on the above, we might expect this text to be strong at the 
level of discourse but weaker in terms of accuracy. This is not obviously the case: the text is arguably 
stronger in its lower-level characteristics (excellent spelling, very infrequent lexico-grammatical 

 
1 This was because the ICLE corpus does not contain sufficient texts at the A1-B1 levels. 



errors) than at the level of discourse (it makes relevant points and uses clear linking expressions, but 
the author’s position does not become clear until very late in the text). This can be compared with 
text Q437 (CJ rank = 11th, rubric-based grade C1 - the mean CJ rank for this grade was 38th) which is 
similarly accurate to Q030 at the level of lexico-grammar, and also contains a mix of strong and weak 
discourse-level aspects: it contains a clear thesis statement and a straightforward conclusion, but its 
body paragraphs are somewhat unfocused and not always clearly related to the topic. Ultimately, it 
is impossible to know exactly why these two texts were judged to differ so widely by CJ judges. It 
may be that judges prefer texts with one or other of the discourse-level features in the texts, but a 
systematic investigation into the decisions made during CJ and rubric-based assessment will be 
necessary before any conclusions can be drawn. 

Lastly, another potential avenue for future research on the comparison of CJ and rubric-based 
assessment of L2 writing is to explore which of the two processes yielded the higher internal 
accuracy and consistency. In the present study, rubric-based grading with MFRM was treated as a 
gold-standard approach to L2 writing assessment, because this facilitated the evaluation of CJ’s 
concurrent validity. However, even given the corrections that MFRM offers to the potential 
shortcomings of rubric-based assessment (McNamara et al., 2019), rubric-based assessment 
inevitably includes an element of measurement error. For this reason, we should be cautious about 
assuming that rubric-based scores are necessarily more accurate than CJ ones. A recent study by 
Pinot de Moira et al. (2022) suggests an alternative approach. The authors compared CJ and rubric-
based assessment of L1 writing in terms of classification accuracy (i.e. how often each individual 
judgement matched what would be expected from each text’s “definitive” score) and classification 
consistency (i.e. "a measure of the probability that a script will be given the same grade under 
repeated administrations of an assessment"; p32). The study found CJ to have higher accuracy than 
rubric-based assessment, and to be more consistent than single, double, and triple rubric-based 
assessment. Such an approach might offer a way to validate studies, such as the present one, that 
explore CJ’s efficacy for L2 writing assessment. 

5. Conclusion 
This study sought to investigate whether CJ can be used to effectively assess sets of relatively long L2 
texts which covered a relatively narrow proficiency range (B1+-C2), and which contained responses 
to a variety of essay prompts. The results suggest that these text characteristics do appear likely to 
affect reliability and validity levels (as well as the number of comparisons required to reach 
satisfactory reliability), but it nevertheless remains possible to achieve satisfactory evaluations. 

These findings broaden the range of potential contexts in which CJ might effectively be used. Section 
2.1 already discussed the idea of using CJ to enrich learner corpora with proficiency information. 
Similarly, the method could be used to assess and accurately reporting on the proficiency of the 
texts/learners involved in research studies. This would answer recent calls within applied linguistics 
for the development of off-the-shelf assessment methods for research purposes (e.g. Norris, 2018; 
Norris & Ortega, 2003; Park et al., 2022). CJ might also be used to assess texts in contexts such as 
schools or university departments, where texts of similar quality/proficiency frequently need to be 
assessed. One potential limitation is the essentially norm-referenced nature of CJ scores: if alignment 
with an external standard such as a CEFR band is required, additional steps will need to be taken. 
One possible approach is to include anchor items reflecting minimum standards for each band of the 
target proficiency scale (Jones & Davies, 2023). 

The insights provided by this study regarding the reliability and concurrent validity of CJ for L2 
assessment now need to be supplemented by research into construct validity. If CJ is to become an 
accepted tool for L2 writing assessment, it will be necessary to demonstrate that the decisions from 



which CJ scores derive are being made on a principled basis, without excluding important aspects of 
text quality. We hope that this study will encourage such research. 
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