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In performance testing, where judges provide scores on examinees’ abil-
ities, program administrators may seek to ensure that raters are con-
sistent in their interpretations of the scoring criteria. A Rasch analysis 
not only allows us to examine differences in rater consistency, but also 
to check for interactions between rater characteristics and scoring 
behavior. In this paper, we present the results of an analysis of rater se-
verity in assessing students’ writing ability. Our main focus was to ex-
amine differences between native speaker (NS) and non-native speaker 
(NNS) raters. Results showed that raters differed in terms of severity, 
with NNS raters as a group more severe than NS raters. In addition, 
the severity of NNS raters varied more than that of the NS raters. Bias 
analysis indicated some rater-examinee bias and rater-domain bias in 
both NS raters and NNS raters, with the majority found among the 
NNS raters. The paper provides implications for training NNS raters. 
(153 words)
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I. INTRODUCTION 

In many academic programs where writing ability is important, ex-

aminees are required to produce a sample of writing. Such direct tests 

of writing are considered a type of performance assessment since they 

“elicit... a performance or behavior other than simple indication of 

choice” and “this performance or behavior is then judged or rated, by 
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means of a scale, ...  introduc[ing] a new type of interaction, that be-

tween the rater and the scale” (McNamara 1996, p. 121). Though many 

testing programs have introduced procedures for minimizing the sub-

jectivity of scoring that is necessarily a part of human judgment, such 

as sophisticated scoring rubrics and repeated rater training, human 

raters are not “scoring machines” (Linacre 2005, p. 4), and thus will 

always introduce a degree of variability into the scoring procedures of 

direct tests. Traditionally, this variability has been considered a prob-

lem for test users, with strong agreement across raters considered more 

desirable (Weigle 1998). The strength of rater agreement, usually de-

scribed in terms of the correlation between scores from different raters, 

is presented as an inter-rater reliability coefficient (Brown 2005); thus, 

a test could be said to have good reliability if the correlation co-

efficient is high. 

As a result of the preference for high agreement in rater judgments, 

efforts are often made to reduce differences in rater behavior (Lumley 

& McNamara 1995). More recently, however, some researchers have 

drawn attention to the limitations of this definition of reliability for 

writing tests (Hamp-Lyons & Kroll 1997). In fact, it has been suggested 

that variability across raters is actually desirable, since variability is 

necessary for determining probabilistic scores (Weigle 1998), such as 

those provided in a Rasch analysis. Rather than attempt the impossible, 

and perhaps undesirable, feat of reducing rater variability to zero, ad-

ministrators of testing programs may employ a Rasch approach for 

multi-faceted measurement of latent traits, such as the FACETS pro-

gram developed by Linacre (2004), which allows the influence of raters 

to be reflected in examinees’ scores such that an examinee who has 

been evaluated by a “harsh” rater and another examinee who has 

been evaluated by a “lenient” rater will have their scores adjusted to 

compensate for these rater variables. The same can be done by taking 

into account differences in item or prompt difficulty. Thus, an imme-

diate benefit of the FACETS program is its capacity to produce exam-

inee scores that account for the severity of raters and the difficulty of 

test items. An additional benefit, however, is the program’s potential 
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to inform test administrators as to how various components in their 

testing procedures are functioning. Such uses highlight the potential to 

use FACETS as a research tool (Hamp-Lyons & Kroll 1997, Lumley 

& McNamara 1995). For instance, program administrators might be 

interested in evaluating the difficulty of test prompts or the effective-

ness of test items in separating examinees into distinct levels of ability. 

In a performance testing situation, where judges provide scores on ex-

aminees’ abilities, program administrators may want to ensure that raters 

are consistent in their interpretations of the scoring criteria. In addi-

tion, some researchers have noted the potential for rater differences due 

to such things as rater background and experience (Shohamy, Gordon 

& Kraemer 1992, Weigle 1998). The FACETS program not only allows 

us to examine differences in rater severity and consistency, but also to 

check for interactions between certain rater characteristics and raters’ 

scoring behavior. It is precisely this capacity for evaluating rater be-

havior that we explore in this paper.

One study that highlights both the substantive and methodological 

capabilities of FACETS in language testing, specifically in relation to 

rater variability, is that by Lumley and McNamara (1995). In this 

study, the researchers used FACETS to see if rater behavior interacted 

with rating occasion; that is, they looked for systematic patterns, or 

bias, within raters depending on when the rating took place. Lumley 

and McNamara found that certain raters did, indeed, exhibit bias, de-

fined as “significant changes in their severity” (p. 68), across different 

rating occasions. The researchers interpreted these results as further 

support for using a program such as FACETS to analyze performance 

data, since rater training often does not erase inter-rater variability nor 

account for intra-rater variability over time.

Weigle (1998) also used FACETS to examine rater behavior, but 

rather than analyze the interaction effects between raters and rating oc-

casion, this study looked at potential bias as a result of a rater’s back-

ground. Specifically, Weigle compared the severity and consistency of 

ratings from both experienced and inexperienced raters in order to see 

if there was an interaction between degree of rater experience and 
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rater behavior. Weigle found that inexperienced raters were both more 

severe and inconsistent in the scores they assigned to essay tests. Dif-

ferences in severity of scoring remained even after training, but train-

ing did improve rater consistency, leading Weigle to conclude that 

rater training is more beneficial for improving intra-rater reliability 

than inter-rater reliability.

In an earlier study, where Rasch procedures were used to examine 

the relationship between raters and essay type (personal experience ex-

pository writing or narration), Hake (1986) found that raters tended to 

“misgrade” pure narrative essays more than expository essays that in-

corporated narration, leading her to conclude that pure narrations were 

less likely to be “objectively graded” (p. 160). In other words, there ap-

peared to be an interaction between raters and the type of essay they 

were rating. Based on the limited information provided in this study, 

it is difficult to determine if the misfit Hake found was due more to 

rater behavior or to prompt differences, but they do indicate an inter-

action effect between raters and prompts. Despite some limitations of 

this study, Hake makes the important point that as long as “we con-

centrate on trying to make raters alike rather than attempting to identi-

fy and account for their differences” (1986, p. 162), we ignore interest-

ing research questions about rater variables, such as degree of toler-

ance for “flaws” in writing exams and differences in raters from differ-

ent disciplines or even specializations within the same discipline. 

In a recent study of rater differences, Chalhoub-Deville and Wiggles- 

worth (2005) hypothesized that different groups of native speakers 

(i.e., from Australia, Canada, the UK, and the US) would rate exam-

inees on the Test of Spoken English differently. While this hypothesis 

was not borne out in their findings, this study raises the point that fu-

ture research should examine such rater differences in more detail, es-

pecially given the preponderance of English instruction and examinee 

evaluation in different countries, not only by different types of native 

speakers but also by non-native speakers.

Therefore, the current study investigated the differences in rater be-

havior in relation to whether raters were native speakers (NS) or non- 
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native speakers (NNS) of English by using Rasch analysis. There is 

some pre-existing research on NS versus NNS teachers’ judgment in 

assessing speaking performance (Kim 2009, Zhang & Elder 2010). Kim 

(2009) found NS teachers were more detailed than NNS teachers in 

rating pronunciation, specific grammar use, and the accuracy of trans-

ferred information. Comparatively less research has been conducted in 

comparing NS and NNS rater behavior in writing assessment. In one 

of the few studies, Johnson and Lim (2009) used Rasch analysis and 

found no significant difference in rating behavior between NS and 

NNS rater groups. In detail, 7,400 writing samples were rated by 17 

raters, four of which were NNSs. Rasch analysis findings indicated 

that raters’ language background did not make much difference in their 

rating performance. However, Johnson and Lim’s study examined the 

behavior of only four NNSs, a rather small number of NNS raters. 

Thus, more NNS raters’ rating behavior was examined in this study.  

Specifically, this study examined the rater behavior of ESL teachers 

on scoring written essays of new incoming students to an adult ESL 

program. The ESL program was managed by the Teaching English to 

Speakers of Other Languages (TESOL) graduate program at a uni-

versity, located in New York City. The ESL courses were taught by 

TESOL graduate students as a partial requirement for their degree. 

Due to the characteristics of the TESOL program, around half of the 

ESL teachers were highly proficient non-native speakers of English, 

while the other half were native speakers. Thus, it deemed necessary 

to explore the differences between the two groups of raters, if any.  

 

This study addressed the following research questions:

1. How do raters of the ESL writing exam differ in severity of scor-

ing?

2. Do NNS raters and NS raters interact differently with examinees?

3. Do NNS raters and NS raters interact differently with certain cat-

egories of the rating scale?
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II. Method

2.1. Participants

2.1.1. Examinees

For the purpose of this study, writing tests from 100 randomly se-

lected incoming adult ESL students in the Spring 2005 semester were 

examined. The majority of the ESL students were immigrants, but a 

large number were international students, executives, or spouses of the 

international population residing in New York City and New Jersey. 

Participants’ writing proficiency was expected to vary considerably, from 

low- to high-proficiency, as they had diverse educational and linguistic 

backgrounds. About a third of the students were Asian and more than 

half of the examinees were female. Examinee age varied from early 

twenties to mid-fifties.

2.1.2. Raters

There were 17 raters in the study, all of whom were ESL teachers 

in the Spring 2005 semester. They were teaching in the ESL course as 

a partial requirement for their master’s degree in TESOL. Most of the 

raters were novice teachers with minimal prior experience in teaching 

or rating essays. Out of the 17 raters, eight raters were NSs of English 

and the other nine were NNSs of English, with high proficiency in 

English. NNSs had received a Test of English as a Foreign Language 

(TOEFL) score above 102, indicating high-proficiency, to enroll into 

the TESOL master’s program. The NNS raters were from Brazil (n=1), 

Korea (n=3), Poland (n=1), Taiwan (n=3), and Mexico (n=1). The 

majority of the NNSs had East Asian backgrounds (n=6). The age of 

the raters ranged from mid-twenties to early thirties and the majority 

of the raters were female (n=13). 

2.2. Materials

2.2.1. Writing Prompt

The writing section consisted of one extended production task. The 

writing section was part of a longer placement exam, consisting of 
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five sections: listening, speaking, grammar, reading, and writing. The 

writing test, which included one writing prompt, constituted one-fifth 

of an examinee’s total placement score. Examinees were given 25 mi-

nutes to write an essay response to a prompt, requiring students to 

compare and contrast the concepts of cooperation and competition in 

different educational settings (see Appendix A). 

2.2.2. Rating Scale

To score the essays, raters used an analytic rubric with the follow-

ing four domains: content (the extent to which the response fulfills the 

writing task and addresses the topic), organization (the extent to which 

the response is coherent and cohesive), grammar (accuracy, complex-

ity, appropriateness of language), and vocabulary (range and appropri-

ateness of lexis) (see Appendix B). The scale for each domain ranged 

between 1 to 6 points with 6 being the highest possible score. Thus, 

the highest score an examinee could receive for the writing section 

was 24 points. 

2.3. Procedures for Data Collection

The five parts of the ESL placement test were administered over the 

course of two consecutive days about two weeks before the beginning 

of the semester. The writing section was administered on the first day 

of the exam, after the listening, grammar and reading subtests. 

Examinees were required to write their essays by hand and in pencil 

in 25 minutes. Those who finished early were allowed to leave early. 

One week after the administration of the ESL placement exam, the 

essays were rated by ESL teachers. All teachers for the semester were 

required to participate in the rating procedure. Raters were first 

trained through a norming session using a norming packet including 

samples from previous administrations. The hour-long norming was 

led by an experienced rater and doctoral student in the TESOL 

program. During the training, raters were required to read a sample 

essay and were encouraged to discuss why they gave certain scores to 

the essay. Afterwards, the trainer provided a normed score and the 

raters compared their scores with this normed score. This procedure 

was repeated several times until the raters understood the rating proc-

ess well. 
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Immediately following the norming session, raters began rating the 

essays. Each essay was independently rated by two raters based on an 

analytic scoring rubric. After this individual scoring for each essay, the 

total scores from the two raters were averaged. The full duration of 

the rating process, excluding the norming session, was about two 

hours. Connectivity between the raters was maintained across the data 

set － a prerequisite for using a Rasch measurement model.

2.4. Procedures for Data Analysis

In Linacre’s (2004) FACETS program, each aspect of the testing sit-

uation is considered a facet. In the present study, three facets were in-

cluded: examinees, raters, and domain (writing ability). The examinee 

facet included 100 examinees. There were a total of 17 raters in the 

second facet. The domain facet was subdivided into four categories 

used to score writing ability: grammar, vocabulary, organization, and 

content. Since we expected the subcategories of writing ability to vary 

in difficulty, we modeled the categories of writing ability as partial 

credit items, allowing each category to have its own step structure. 

The three-facet Rasch model used in this analysis can be expressed as:

log (Pnijk/Pnijk-1) = Bn － Cj － Di － Fik

Pnijk = probability that examinee n on item i is rated by judge j 

with a score of k

Pnijk-1 = probability that examinee n on item i is rated by judge j 

with a score of k-1

Bn = the ability of the examinee n

Cj = the severity of rater j

Di = the difficulty of item i

Fik = the difficulty of achieving a score within a particular score 

category k on a particular item i
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III. RESULTS

3.1. FACETS Summary 

One of the most attractive features of the FACETS program is the 

visual output summary in the form of a map in which all facets are 

clearly displayed in relation to one another and along the same linear 

measure. Figure 1 is the map produced for this study. We will de-

scribe each feature of this map in detail. First, it is important to un-

derstand that in order to create a standard frame of reference, only 

one facet is non-centered, with the mean allowed to vary, and all oth-

er facets are set with means at zero. The facet specified as non-cen-

tered is the facet of interest, or object of measurement. In this case, 

since we were interested in rater behavior, the object of measurement 

was the raters; therefore, the mean for the rater facet was non-cen-

tered, allowing the mean for raters to vary, and the examinee and 

item facets were each set to zero. It should be noted that setting the 

examinee facet to zero does not change the configuration of the 

scores, but does affect the logits associated with each score. 

The first column on the left in Figure 1, which displays +8 at the 

top and -8 at the bottom, is the logit scale used to measure all facets. 

The second column shows the examinee results, with each asterisk 

representing one examinee. We can see from this column that when 

the mean is set to zero, scores ranged from a high score of 7.12 to a 

low score of -7.70, producing a spread of 15.61 logits, but that only a 

few examinees received scores at these two extremes. In fact, the map 

shows that most examinees scored in the middle of the total range. 

This confirmed our expectation of great variability in scores due to 

the differences in examinee background and experience. 

The third column, and the one of interest for this paper, displays 

the raters' behavior in relation to one another and to the other facets 

in the analysis. The more severe raters, those who tended to give low-

er essay scores, are at the top, while the more lenient raters are at the 

bottom of the scale. This map indicates that of the 17 raters included 

in this analysis, Rater 8 was the most severe, at 2.93 logits, while 

Rater 9 was the most lenient, at -.79 logits, producing a spread of 

3.72 logits.

Column four shows the overall difficulty of each category of each 
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aspect of writing ability as defined by the rubric adopted by the ESL 

program. According to this analysis, each category was of similar dif-

ficulty, with grammar and vocabulary slightly more difficult than or-

ganization, and content slightly easier than the other categories. Since 

we specified a partial credit model for each category, we can see that 

step structure is similar, but not identical, for each category, as repre-

sented in the final four columns.

Figure 1. FACETS Summary: Examinee Ability, Rater Severity, Category 

Difficulty, and Domain Scales.
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3.2. Rater Behavior Analysis

3.2.1. Descriptive Statistics of Rater Severity by Group

We will now discuss rater behavior in detail, as this is the focus of 

the study. First, Table 1 displays the descriptive statistics for rater se-

verity per group: all raters, NS raters, and NNS raters. The higher the 

logit mean, the more severe those raters were as a group.  

Table 1. Descriptive Statistics of Rater Severity by Group (in logits)

All Raters (n=17) NS Raters (n=8) NNS Raters (n=9)

Maximum (in logits)

Minimum 

Range

Mean Severity 

SD

2.93

-.79

3.72

1.01

1.10

2.93

-.79

3.72

.82

1.18

2.91

-.56

3.47

1.18

.99

Since the NS raters were at the extreme ends of the scale, the max-

imum and minimum scores are the same for both of these groups, 

2.93 and -.79, respectively, creating a range of 3.72 logits. The range 

for NNS raters, however, is slightly smaller, since the maximum and 

minimum scores were less extreme, at 2.91 and -.56. The mean se-

verity for all raters was 1.01 logits, but only .82 logits for the NS rater 

group. The NNS group severity mean was highest, at 1.18 logits. 

Thus, even though the maximum severity is lower for NNS raters, the 

mean severity is highest of all for this group. This indicates that the 

NNS group was more severe than the NS group.

3.2.2. Individual Rater Severity 

Rater behavior can be analyzed not only in terms of raters’ relative 

severity, but also by the consistency within each individual rater 

(intra-rater reliability). Table 2 presents the raters in descending order 

of severity measured in logits. The two groups of raters, NSs versus 

NNSs, are also distinguished in the table. Summary statistics for all 

raters, NS raters, and NNS raters are provided under the table. 

The data in Table 2 indicate that Rater 8 was the most severe, with 

a measure of 2.93 logits and Rater 9 was the most lenient, at -.79 

logits. Interestingly, NNS raters appeared to be more severe in their 

ratings compared to the NS raters, as there are more NNS raters at 
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the top of the severity scale than NS raters. In fact, of the eight most 

severe raters, six of them were NNS raters. This reflects the overall 

means of rater severity per group shown previously in Table 1, where 

the NNS mean severity was higher than the NS mean. It should be 

noted that although the NNS raters tended to be harsh graders, the 

NS raters were more extreme in their ratings.  

Table 2. Rater Severity and Fit (N=17)

Rater ID
Rater severity measure 

(in logits)
Standard error Infit Mnsq

8 (NS)

13 (NNS)

3 (NS)

1 (NNS)

5 (NNS)

2 (NNS)

14 (NNS)

12 (NNS)

7 (NS)

10 (NNS)

4 (NS)

15 (NS)

16 (NS)

17 (NNS)

6 (NS)

11 (NNS)

9 (NS)

2.93

2.91

2.48

1.99

1.68

1.59

1.33

1.09

 .64

 .60

 .59

 .38

 .37

 .01

-.06

-.56

-.79

.24

.21

.70

.33

.19

.21

.20

.22

.30

.08

.21

.30

.22

.21

.20

.26

.20

1.0

1.4

 .0

1.3

 .7

1.0

1.2

1.4

1.7

 .7

1.1

1.1

 .9

1.7

 .8

1.2

 .8

All raters: 

RMSE (Model) .28 Adj S.D. 1.04 Separation 3.72 Reliability .93

Fixed (all same) chi-square: 370.0 d.f.: 16 significance: .00

Native raters: 

RMSE (Model) .34 Adj S.D. 1.13 Separation 3.35 Reliability .92

Fixed (all same) chi-square: 157.1 d.f.: 7 significance: .00

Non-native raters: 

RMSE (Model) .22 Adj S.D.  .97 Separation 4.40 Reliability .95

Fixed (all same) chi-square: 203.2 d.f.: 8 significance: .00
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The separation index of the raters is an indication of the degree of 

difference among the severity of the raters. The larger the separation 

index, the greater the differences in severity across raters. A separation 

index close to 0 would indicate that the raters were rating with similar 

degrees of severity. For these data, the separation index for the overall 

group of raters was 3.72, which was quite high. This implies that the 

raters were very different in terms of individual severity in rating the 

essays. The reliability index, which ranges from 0 to 1, indicates how 

reliably different raters behaved; that is, how likely they were to pro-

vide different ratings. (This is almost the exact opposite of the tradi-

tional correlation coefficient used to determine how similar raters' scores 

are.) The reliability index value for these raters was .93, meaning that 

the separation index value was indeed reliable. In addition, the 

chi-square value of all raters of 370 (df=16) was significant at p=.00. 

Therefore, the null hypothesis that all raters were equally severe must 

be rejected. Each of these statistics confirms that these raters differed 

in their degree of severity. 

A comparison of the range of severities of the two groups of raters 

reveals that the severity of the NNS raters varied more than that of 

the NS raters: the separation index of NNSs was higher, at 4.40 log-

its, than the separation index of the NSs, at 3.35 logits. 

Overall, this analysis of rater severity indicates that the NS raters 

and the NNS raters showed group differences in the severity of their 

ratings: NNS raters were generally more severe than the NS raters. 

Moreover, the severity of the NNS raters varied more than that of the 

NS raters. 

3.2.3. Rater Consistency

Rater consistency (intra-rater reliability) can be determined by ana-

lyzing the fit statistics. This statistic indicates how consistently a rater 

used the scoring scale across examinees. The last column in Table 2 

shows the infit mean-square values for each of the raters. Values that 

are not within the range of two standard deviations around the mean 

(1.1 +/- [.4*2]) are considered misfitting values (McNamara, 1996). 

Thus, for these data, any mean square value below .3 or above 1.9 

was considered inconsistent in rating. Rater 3, a NS, who had an infit 

mean-square value of 0, was determined as the rater with the most in-

consistent rating. The rating scores of this rater were too predictable 
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and did not contain enough variation. 

Infit values can also be used to measure group differences in rating. 

Infit mean-square values have an expected mean of 0 and a standard 

deviation of 1. As can be seen from Table 2, the mean and standard 

deviation were .9 and .4, respectively, for the NS group, and 1.2 and 

.3 for the NNS group. Both the mean and the standard deviation val-

ues were similar in the two groups. This implies that there was not 

much difference in consistency between the two groups.

3.3. Bias Analysis

The FACETS program also allows one to check for bias, or un-

expected interactions, across various facets in the testing situation. The 

amount of bias is reported in logits, with its significance reported as a 

standard z-score (Linacre 2005). For this study, a bias analysis was 

performed to determine if there was any bias due to the interaction 

between raters and other facets. Two types of bias analysis were per-

formed: rater-examinee bias and rater-domain bias. 

3.3.1. Rater-Examinee Bias

A bias analysis was performed regarding the interaction between the 

raters and examinees. This identifies raters whose responses appeared 

to form consistent patterns for certain examinees － patterns that were 

different from their rating pattern of other examinees, and different 

from other raters. For these data, there were 17 cases of unusual 

rater-examinee interaction out of a total 296 interactions. Table 3 pres-

ents these bias interactions between raters and examinees according to 

the z-score measure in the bias report.

A z-score higher than 2.0 in Table 3 implies that the examinee is 

being rated systematically more severely by the rater in question. A 

z-score lower than -2.0 indicates that the examinee in question is sys-

tematically rated more leniently by the rater. For example, the z-score 

between Examinee 13 and Rater 12 was lower than expected at -2.23, 

which indicates that Rater 12 systematically rated Examinee 13 more 

leniently than normal. At the same time, Rater 4 systematically rated 

Examinee 13 more severely than normal, which produced a high 

z-score value of 2.08. 

Of the 17 instances of examinee-rater interaction, 14 were produced 
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Table 3. Rater·Examinee Bias (arranged according to fit) 

Observed Expected Observed Obs-exp Bias Model 
Z-score 

Infit Outfit 
Sq Nu Exam Measure Nu Rater Measure 

score score count aye measure S.E. Mnsq Mnsq 

19 14.9 4 1.03 -2.13 .75 -2.82 .3 .3 83 71 71 3.60 8 8 NS 2.93 
21 17. 3 4 .93 -2.19 .84 -2.62 1.2 1.1 236 32 32 4. 77 13 13 NNS 2.91 
8 5.3 4 .67 -2.28 .88 -2.60 1.5 1.6 237 33 33 -2.92 13 13 NNS 2.91 
18 14.3 4 .91 -1.85 .73 -2.53 .2 .2 155 50 50 1.01 10 10 NNS .60 
23 19.6 4 .85 -2.69 1.15 -2.35 .6 .5 284 84 84 3.16 17 17 NNS .01 
19 15.6 4 .85 -1.77 .75 -2.34 .8 .8 254 55 55 2.36 14 14 NNS 1.33 
22 18.9 4 .78 -2.08 .92 -2.26 .4 .4 202 97 97 3.34 10 10 NNS 60 
23 19.8 4 .80 -2.56 1.15 -2.23 .9 .7 221 13 13 4.36 12 12 NNS 1.09 
20 16.9 4 .78 -1.73 .79 -2.19 .1 .1 240 36 36 4.58 13 13 NNS 2.91 
17 14.0 4 .75 -1.50 .71 -2.11 .2 .2 42 28 28 1.91 5 5 NNS 1.68 
5 7.5 4 -.64 2.32 1.15 2.03 .8 .7 114 9 9 -3.29 10 10 NNS .60 
18 20.6 4 -.65 1.52 .73 2.08 .7 .7 31 13 13 4.36 4 4 NS .59 
17 19.7 4 -.68 1.50 .71 2. 11 .9 .9 274 71 71 3.60 16 16 NS .37 
9 12.1 4 -.78 1.98 .84 2.36 .4 .4 230 26 26 2.09 13 13 NNS 2.91 

10 13.6 4 -.89 2.13 .81 2.64 .5 .6 53 40 40 1.68 5 5 NNS 1.68 
18 22.1 4 -1.02 2.62 .73 3.59 .2 .2 163 58 58 5.48 10 10 NNS .60 
13 18.6 4 -1.39 2.86 .75 3.83 .3 .3 189 84 84 3.16 10 10 NNS .60 

Observed Expected Observed Obs-exp Bias Model 
Z-score 

Infit Outfit 
Sq Nu Exam Measure Nu Rater Measure 

score score count aye measure S.E. Mnsq Mnsq 

12.6 12.6 4.0 .00 .01 .89 .00 .6 .6 Mean (Count: 296) 

5.0 4.8 . 0 .36 .94 .37 l.ll .7 .7 S. D . 

Fixed (all = 0) chi-square: 362.2; d .f.: 296; significance: .01 
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by NNS raters. Nine of these were the result of systematic lenient rat-

ing, whereas five were due to more severe ratings. A further analysis 

revealed that the 17 interactions involved 14 examinees and that 10 of 

these were of East-Asian background (e.g., Chinese, Japanese, and 

Korean). Considering that most NNS raters also were of East-Asian 

backgrounds, the examinee-rater bias suggests some systematic inter-

action between the Asian examinees and Asian raters. 

3.3.2. Rater-Domain Bias

A bias analysis was also performed regarding the interaction be-

tween the raters and the domains of the rating rubric. This identifies 

raters who responded consistently to certain domains differently from 

their own rating pattern of other domains, and differently from other 

raters. Thirteen significant bias instances were found out of the 68 

possible interactions (17 raters * 4 domains). Table 4 is a summary of 

all significant biased interactions and is ordered according to the 

z-score measure in the bias report. The upper portion of the table 

shows the most lenient raters, and the lower portion includes the 

harshest raters.

A z-score higher than 2.0 in Table 4 implies that the domain was 

rated systematically more severely than normal by the rater in 

question. A z-score lower than -2.0 indicates the domain was system-

atically rated more leniently by the rater. For example, the interaction 

between Rater 1 and the domain of content produced a significant 

bias value of -2.75, which indicates that the rater displayed more leni-

ent rating behavior than normal when rating content. Moreover, the 

same rater demonstrated a more severe than normal rating pattern 

when grading the grammar domain. 

Of the 13 bias interactions found between raters and domains, the 

majority of cases (ten) involved NNS raters. Although the NS raters 

were not immune from bias, the NNS raters produced nearly three 

times more cases of bias. Of the ten NNS bias interactions, seven had 

z-score values over 2.0. That is, the NNS raters generally portrayed a 

more severe rating pattern than normal, which makes sense given that 

the NNS raters had a tendency to be overall more severe in their 

ratings. The high number of bias interactions among the NNS raters 

implies that they were not using the rating rubric as was expected. 

The domains of content and grammar both produced the most (n=4) 
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Table 4. Rater-Domain Bias 

Observed Expected Observed Obs-exp Bias Model 
Z-score 

Infit Outfit 
Sq Nu Rater Measure Nu Rater Measure 

score score count ave measure S.E. Mnsq Mnsq 

12 16.3 6 -.72 -1.94 .71 -2.75 1.5 1.4 1 I I NNS 1.99 1 Content -.43 
28 32.9 8 -.61 -1.15 .49 -2.36 .8 .8 28 11 11 NNS -.56 2 Organization .08 
56 61.8 15 -.38 -.89 .39 -2.29 1.4 1.3 4 4 4 NS .59 1 Content -.43 
40 45.6 16 -.35 -.93 .41 -2.25 1.9 1.5 34 17 17 NNS .01 2 Organization .08 
17 20.4 7 -.48 -1.39 .66 -2.12 1.0 1.0 41 7 7 NS .64 3 grammar .17 
50 45.7 13 .33 .94 .47 2.01 1.8 1.9 46 12 12 NNS 1.09 3 Grammar .17 
60 54.4 17 .33 .75 .36 2.07 .7 .6 5 5 5 NNS 1.68 I Content -.43 
19 15.8 6 .53 1.40 .65 2. 16 .5 .5 35 I I NNS 1.99 3 Grammar .17 
35 30.9 8 .51 1.18 .53 2.21 .3 .3 62 11 11 NNS -.56 4 Vocabulary .18 
51 45.7 16 .33 .98 .42 2.32 1.0 1.0 51 17 17 NNS .01 3 Grammar .17 

340 323.5 100 .16 .39 .15 2.53 .7 .7 27 10 10 NNS .60 2 Organization .08 
26 21.4 7 .66 1.50 .57 2.64 1.5 1.5 7 7 7 NS .64 I Content -.43 
50 43.7 14 .45 1.15 .42 2.71 .3 .3 53 2 2 NNS 1.59 4 vocabulary .18 

Observed Expected Observed Obs-exp Bias Model 
Z-score 

Infit Outfit 
Sq Nu Rater Measure Nu Rater measure 

score score count ave size S.E. Mnsq Mnsq 

55.0 55.0 17.4 .00 .00 .50 .00 .9 .9 Mean (Count: 68) 
69.4 69.2 21.1 .26 .66 .25 1.38 .5 .5 S. D. (populn) 
69.9 69.8 21.3 .27 .67 .26 1.39 .5 .5 S. D. (Sample) 

Fixed (all = 0) chi-square: 130.3 dJ.: 68 significance (probability): .00 
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bias interactions, whereas vocabulary (n=2) caused least bias. This im-

plies that raters had most difficulty in agreeing with the descriptors for 

content and grammar domains. This finding indicates a need for clar-

ification of the rating rubric and increased training in those domains 

during the rater norming session. 

IV. DISCUSSION & CONCLUSION

This study examined how NS and NNS raters differed in terms of 

severity in scoring ESL essays. Findings indicated that the two rater 

groups did, indeed, differ in terms of severity. In particular, we found 

that NNS raters, as a group, were more severe than NS raters. Similar 

results were found in Kim’s (2009) study on rating speaking; but the 

current findings differed from Johnson and Lim’s (2009) study, which 

found no difference between NS vs. NNS raters in rating writing 

samples. Such contrasting findings suggest a need for more research 

on the topic of rater rating severity between NSs and NNSs. 

In terms of the bias between raters and examinees, we found 17 

cases of bias, of which 14 involved NNS raters. Nine cases exhibited 

more lenient ratings, and five were more severe. Concerning the stu-

dents in these bias interactions, the 17 interactions involved 14 differ-

ent students, ten of whom were of East-Asian background. This is in-

teresting because most of the NNS raters were also of East-Asian 

background, suggesting that there may be characteristics of East-Asian 

writers that NNS raters are able to identify, perhaps subconsciously, 

which influenced their rating behavior with these writers. In the fu-

ture, in-depth qualitative research should be conducted to examine 

such details. 

We found less bias between raters and domains, but again, the ma-

jority of the cases (ten out of 13) involved NNS raters. Unlike the 

bias between raters and examinees, where most cases showed more le-

nient behavior, the bias between raters and the scoring rubric tended 

to exhibit more severe rating behavior. These cases of bias suggest 

there may be a need for further training so that raters can better un-

derstand how to apply each part of the scoring rubric. 

Overall, this study confirms the need for greater investigation into 

individual rater characteristics and how these characteristics may inter-
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act with various facets in a performance assessment situation. Especially 

in cases where examinees may be rated by either NS or NNS raters, 

efforts should be made to ensure that rater differences do not benefit 

or disadvantage certain examinees. This can be done either through 

the use of a Rasch analysis, which allows examinees’ scores to com-

pensate for rater differences, or through enhanced rater training to en-

courage greater intra-rater consistency. Since NNS were found to be 

more severe on grammar and content domains they should receive 

more detailed training on these areas to prevent severe leniency or 

harshness in their ratings. It should be noted that the majority of 

raters in this study were novice raters; thus, rating experience was not 

considered as an additional characteristic. Yet, in the future, more 

rater characteristic such as teaching or rating experience should be in-

cluded as a facet of Rasch analysis in order to provide more in-depth 

findings. 
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APPENDIX A.

Writing Prompt

Directions: You will have 25 minutes to write a well-organized essay on the following 

topic. Before you begin writing, consider carefully and plan what you will write. 

Make sure you proofread your essay. Write your essay below. 

Topic: Most people think that American schools encourage both cooperation 

and competition. What about education in your country? Which is consid-

ered more important, cooperation or competition? Use specific reasons and 

examples to support your answer. 
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Domain Level Criteria

Content 6 Excellent

5 Strong

4 Good

3 Acceptable but limited

2 Weak

1 Seriously flawed

The essay fulfills the writing task and 

addresses the topic richly and fully.  

The essay fulfills the writing task and 

addresses the topic appropriately.

The essay generally fulfills the writ-

ing task and addresses the topic 

adequately.

The essay only partially fulfills the 

writing task and addresses part of the 

topic.

The essay shows a vague or in-

complete understanding of the writ-

ing task and topic. 

The essay suggests a lack of under-

standing of the writing task and topic.

Organization 6 Excellent

5 Strong

4 Good

3 Acceptable but limited

2 Weak

1 Seriously flawed

Coherence between paragraphs, sen-

tences, and ideas is successfully ach-

ieved through a variety of methods. 

Coherence is adequate and achieved 

through the use of transitional words 

and phrases.

The essay is generally well organi-

zed; there may be a limited lack of 

coherence and difficulty with para-

graphing.

Paragraphs often lack coherence; sen-

tences are not well connected; para-

graphs are not appropriately con-

nected to each other. 

There is little coherence within and 

across paragraphs; sentences are strung 

together somewhat haphazardly; there 

is little or no clear attempt to con-

nect paragraphs.

There is no attempt to divide the es-

say into conceptual paragraphs, or 

the paragraphs are unrelated.

APPENDIX B.

Scoring Rubric for the Writing Test
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Domain Level Criteria

Grammar 6 Excellent

5 Strong

4 Good

3 Acceptable but limited

2 Weak

1 Seriously flawed

Except for rare minor errors, the 

writer’s use of grammar is precise 

and does not obscure meaning.

Effective and appropriate use of 

grammar in general; minor errors in 

articles, agreements, verb forms, and 

no incomplete sentences; meaning is 

never obscured.

Competent control of grammar in 

general; there may be errors in article 

use and verb agreement and several 

errors in verb form; Errors affect 

clarity occasionally, but generally do 

not obscure meaning. 

Limited competence in use of gram-

mar; occasional major errors or fre-

quent minor errors in grammar occa-

sionally hinder comprehension. 

Frequent errors in verb formation, ar-

ticles, and incomplete sentences; sen-

tence structures make comprehension 

difficult. 

Numerous problems in all areas of 

grammar; sentence construction is so 

poor that sentences are often incom-

prehensible. 

Vocabulary 6 Excellent

5 Strong

4 Good

3 Acceptable but limited

2 Weak

There is a wide range of appropri-

ately used vocabulary; there are few 

problems with word choice. 

Vocabulary is broad and is generally 

used appropriately. 

Vocabulary is generally adequate, but 

may sometimes be inappropriately 

used. 

Vocabulary shows some flexibility, 

but may be inaccurate or repetitive 

in places. 

Vocabulary is quite basic and word 

choice is inaccurate. The writer may 

rely on repeating words and ex-

pressions from the prompt. 
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1 Seriously flawed Vocabulary is extremely restricted 

and repetitively used, and more so-

phisticated attempts at word choice 

are often inaccurate or inappropriate. 
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