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Abstract 
The purpose of this comparative study is to 

investigate the degree of differences in raters’ 

severity, consistency and biased interactions 

between raters who received training before rating 

(trained raters) and raters without training session 

beforehand (untrained raters). Ten raters (five 

trained and five untrained) rated a total of forty 

scripts (20 scripts for each of accuracy and 

communicability tasks), and the analyses were done 

using FACETS. The results showed that 1) the 

raters are not equally severe; untrained raters are 

found to be more severe than trained raters, 2) both 

trained and untrained raters behaved consistently in 

scoring; the untrained raters were supposed to be 

less consistent, 3) a clear distinction can not be 

made among trained and untrained raters as a group 

in terms of rater-task interactions, 4) untrained 

raters might be more biased in rater-subject 

interactions than trained raters, which show the 

untrained raters’ inconsistency in scoring. These 

results may imply that rater training is more 

effective in improving raters’ consistency than in 

improving their severity in scoring. 
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Introduction 
Related to the previous studies on rater variation, 

the importance and effect of rater training have 

begun to be recognized (Shohamy, Gordon and 

Kraemer, 1992; Weigle, 1994). The implication is 

that the function of training is not to force raters 

into agreement with each other, but rather to train 

raters to be self-consistent. This internal 

consistency will make the subjects’ measurement of 

ability more accurate. In order to increase rater 

consistency, a thorough understanding of a 

definition of the ability being measured by the test 

may be a central aspect of the training process.  

Based on this view, the following process is 

recommended for programming rater training for a 

task-based writing performance test (TBWT). The 

main functions of rater training for implementing 

the TBWT would be promoting the understanding 

of the constructs and assessment tasks (1
st
 stage), 

familiarizing the procedure through manipulating 

practices (2
nd
 stage) and increasing experiences in 

rating (3
rd
 stage). An outline of the training session 

is depicted in Appendix.  

A comparative study was conducted to 

investigate the degree of difference in raters’ 

severity, consistency and biased interactions 

between raters who received training before rating 

and raters without training session beforehand. 

Ratings in this study were analyzed using FACETS, 

and a detailed picture of the behavior of each rater 

in terms of both severity and consistency was 

formed. In this article, the first section states the 

purpose of the comparative study and sets up the 

research questions. The second section describes 

the two groups of raters who took part in the 

research and the method of data analysis. The third 

section explains the results of the comparison data, 

and the last section discusses the differences. 

 

1 The Study 

1.1 Purposes and research questions 

The purpose of this comparative study is to 

investigate the degree of difference in raters’ 

severity, consistency and biased interactions 

between trained and untrained raters. The following 

research questions were addressed: 

1) To what extent do trained and untrained raters 

differ in the spread of rater severity?  

2) To what extent do trained and untrained raters 

differ in consistency in their judgement? 

3) Are trained and untrained raters biased 

differently with respect to rater-subject 

interaction?  

4) Are trained and untrained raters biased 

differently with respect to rater-task interaction? 
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1.2 Participants and data analysis  

1.2.1 Participants 

The participants in the research consisted of 10 

Japanese teachers of English, 5 from each of the 

following groups: 

1 Trained (TRN) raters 

These raters received training session before rating, 

in which they had prior experience with the rating 

scales and the elicitation tasks, and thus they 

learned how to rate a task-based writing 

performance test (TBWT) using accuracy and 

communicability rating scales (hereinafter referred 

to as TRN). This group consisted of five novice 

junior high school teachers, all of whom shared 

similar backgrounds in terms of qualifications of 

less than five years of teaching experience. All of 

these raters were female and native speakers of 

Japanese. 

2 Untrained (UNTRN) raters 

These raters did not have training session 

beforehand, and thus had never been exposed to the 

rating scales and the elicitation tasks (hereinafter 

referred to as UNTRN). This group consisted of 

five experienced junior high school teachers, all of 

whom shared similar backgrounds in terms of 

qualifications of ten or more years of teaching 

experience. Four of these raters were male and one 

was female. All were native speakers of Japanese. 

There were two reasons for comparing these 

two groups. First, the groups represent the two 

major backgrounds of typical teacher-raters in 

Japanese secondary schools, and thus constitute a 

sample that is representative of the population about 

which the study is intended to generalize. The 

second reason is that the differences in teaching 

experience highlight how the training session 

affects raters’ severity and consistency. Assuming 

that there are differences in scoring between trained 

novice teacher-raters and untrained experienced 

teacher-raters, the differences may reveal the effects 

of the training session on their approach to the 

ratings of each elicitation task. 

 

1.2.2 Data analysis 

Ratings in this study were analyzed using FACETS, 

which provides comparative characteristic. First, 

rater behavior both of TRN and UNTRN was 

modeled using FACETS, which provides estimates 

of the ability of 20 subjects, the difficulty of tasks 

and the severity of 10 raters on a common logit 

scale. In addition to providing logit estimates of the 

ability, severity, or difficulty of each element of 

each facet, FACETS also provides statistics 

indicating the relative spread of these estimates 

within each facet. In other words, the analysis 

provides information about the significance of any 

differences that may exist among elements of a 

facet, for example, differences in severity among 

raters or ability among subjects.  

Another important feature of the FACETS 

analysis is that it provides fit statistics for each 

element, which provide an indication of the degree 

to which each element is behaving in a way that is 

predicted by the model. In the case of raters, the fit 

statistics are indicators of rater consistency. Thus, a 

detailed picture of the behavior of each rater in 

terms of both severity and consistency can be 

formed. In the FACETS analysis for the 

comparative data, three facets were used: Subjects 

(n=20), Raters (five TRN, five UNTRN) and Tasks 

(accuracy, communicability and impression).  

 

2 Results 

2.1 FACETS summary 

+-------------------------------------------------------------------------+ 
|Measr|-Raters           |+Subjects   |-Tasks           | S.1 | S.2 | S.3 | 
|-----+------------------+------------+-----------------+-----+-----+-----| 
|   7 +                  +            +                 + (5) + (5) + (5) | 
|     |                  |            |                 |     |     |     | 
|     |                  | 9          |                 |     |     |     | 
|   6 +                  +            +                 +     +     +     | 
|     |                  |            |                 | --- |     |     | 
|     |                  |            |                 |     |     | --- | 
|   5 +                  + 6          +                 +     +     +     | 
|     |                  |            |                 |     | --- |     | 
|     |                  | 18         |                 |     |     |     | 
|   4 +                  +            +                 +     +     +     | 
|     |                  |            |                 |  4  |     |  4  | 
|     |                  | 12         |                 |     |     |     | 
|   3 +                  + 7          +                 +     +  4  +     | 
|     |                  |            |                 |     |     |     | 
|     |                  | 14         |                 |     |     | --- | 
|   2 +                  + 13         +                 + --- +     +     | 
|     |                  |            |                 |     |     |     | 
|     |                  |            |                 |     | --- |     | 
|   1 +                  + 1   19     +                 +     +     +     | 
|     | UNTRN 3          |            |                 |     |     |     | 
|     |                  |            | Communicability |     |     |     | 
*   0 *                  * 10         * Accuracy        *  3  *     *  3  * 
|     | UNTRN2   TRN3    |            | Impression      |     |  3  |     | 
|     |                  | 15  17  8  |                 |     |     |     | 
|  -1 + TRN4             + 2          +                 +     +     +     | 
|     | UNTRN4   TRN1    |            |                 |     |     |     | 
|     | UNTRN5           |            |                 | --- | --- |     | 
|  -2 + UNTRN1   TRN5    +            +                 +     +     + --- | 
|     |                  | 20         |                 |     |     |     | 
|     | TRN2             |            |                 |     |     |     | 
|  -3 +                  + 3          +                 +     +  2  +     | 
|     |                  |            |                 |     |     |     | 
|     |                  |            |                 |  2  |     |  2  | 
|  -4 +                  + 5          +                 +     +     +     | 
|     |                  |            |                 |     | --- |     | 
|     |                  | 16         |                 |     |     |     | 
|  -5 +                  +            +                 +     +     +     | 
|     |                  |            |                 |     |     |     | 
|     |                  | 11  4      |                 |     |     | --- | 
|  -6 +                  +            +                 + (1) + (1) + (1) | 
|-----+------------------+------------+-----------------+-----+-----+-----| 
|Measr|-Raters           |+Subjects   |-Tasks           | S.1 | S.2 | S.3 | 
+-------------------------------------------------------------------------+ 

Figure 1  FACETS summary 

 

Figure 1 shows a summary of all facets and their 

elements. They are positioned on a common logit 

scale which appears as “measure” in the first 

column. The second column shows the severity 
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variation among raters. The most severe rater (ID: 

UNTRN3) is at the top, and the least severe rater 

(ID: TRN2) is at the bottom. The third column 

shows the ability variation among the 20 subjects. 

The subjects are ranked with high ability at the top 

(ID: 9) and low ability at the bottom (ID: 4 & 11). 

The fourth column shows that the difficulty 

variation among the tasks was equivalent. The last 

three columns graphically describe the three rating 

scales. Each of the two tasks and total impression 

has their own scale. The most likely scale score for 

each ability level is shown. 

As the figure indicates, subject estimates range 

from a high of about 6 logits to a low of -6 logits, 

indicating a spread of 12 logits in terms of students’ 

ability. Subject separation value was 9.22, meaning 

that populations like these students in this study can 

be spread throughout about 9 levels.  The 

reliability index was .99, which demonstrates it is 

possible to achieve reliable ability scores. 

The column for raters shows that the three 

TRN and UNTRN raters tend to cluster between 

(-1) and (-2). One TRN and two UNTRN raters are 

more severe and one TRN rater is more lenient than 

the rest. Thus, the figure indicates that the raters are 

not at the same level of severity. 

 

2.2 FACETS analysis 

1) To what extent do trained and untrained raters 

differ in the spread of rater severity?  

 

Table 1: FACETS analysis of rater characteristics 

Rater 
Fair-M 

average 
Severity 
(logits) 

Error 
Infit 

(mean 
square 

UNTRN3 2.86  .53 .25 1.35 
UNTRN2 3.05 -.20 .25 1.11 

TRN3 3.08 -.32 .25 .75 
TRN4 3.27  -1.06 .25 .79 

UNTRN4 3.30  -1.19 .25 .90 
TRN1 3.38 -1.44 .25 .82 

UNTRN5 3.45 -1.69 .25 .77 
UNTRN1 3.57 -2.06 .25 1.34 

TRN5 3.59 -2.13 .25 .64 
TRN2 3.72 -2.58 .26 1.29 
Mean-All 3.33 -1.21 .25 .98 
SD .26 .93 .00 .26 

Mean-TRN 3.41 -1.51 .25 .86 
SD .23 .79 .00 .22 

Mean-UNTRN 3.25 -.92 .25 1.10 
SD .26 .96 .00 .23 

All raters: Separation: 3.56 Reliability=.93; fixed 

(all same) chi-square: 137.1, df: 9; significance: .00 

TRN raters: Separation: 2.99 Reliability=.90; fixed 

(all same) chi-square: 49.7, df: 4; significance: .00 

UNTRN raters: Separation: 3.70 Reliability=.93; 

fixed (all same) chi-square: 73.8, df: 4; 

significance: .00 

Table 1 provides information on the 

characteristics of raters. From the left, each column 

shows rater IDs, fair average scores, rater severity, 

error and infit mean square values. Raters are 

presented in descending order of severity. The 

severity span between the most severe rater (ID: 

UNTRN3) and the most lenient rater (ID: TRN2) 

was 3.11; the difference, based on fair average 

scores in the first column, is 0.86 of one grade in 

the scale. Summary statistics for the entire sample 

of raters as well as for the two groups of raters 

(TRN and UNTRN) are also provided. In Table 1, 

the UNTRN raters are found to be more severe than 

the TRN raters. This suggests that the UNTRN 

raters tend to apply stricter standards overall to the 

written samples than the TRN raters. This tendency 

of the UNTRN raters is also reflected in the mean 

severity estimates (-.92 logits for UNTRN raters, 

-1.51 logits for TRN raters). 

The FACETS analysis provides a number of 

indications of the differences in severity among 

raters. These are the Separation Index, Reliability, 

and the Fixed (all identical) chi-square. The 

Separation Index of Table 1 is the ratio of the true 

standard deviation of raters to the root mean-square 

standard error. If the raters are equally severe, the 

standard deviation of the rater difficulty estimates 

should be equal to or smaller than the mean 

estimation error of the entire data set. However, the 

Rater Separation Index for the entire sample of 

raters is 3.56, indicating that the variance among 

raters is about three times as large as the error of 

estimates.  

The Reliability statistics provided by the 

FACETS analysis indicate the degree to which the 

analysis reliably distinguishes between different 

levels of difficulty or severity among the different 

raters. For raters, low reliability is desirable, since 

ideally the different raters would be equally severe. 

In this case, however, the reliability is .93 for all 

raters, indicating that the analysis is fairly reliably 

separating raters into different levels of severity. 

Finally, the Fixed chi-square tests the null 

hypothesis that all the elements of the facet are 

equal. The chi-square of 137.1 with 9 d.f. is 

significant at p=.00, indicating that the null 

hypothesis must be rejected; in other words, the 

raters are not equally severe. 

Comparing the range of severities for the two 

groups of raters, Table 1 makes clear the fact that 

the UNTRN raters as a group vary much more in 

severity than the TRN raters, with a standard 

deviation of .96 logits, compared with .79 for the 

TRN raters. This variability is also reflected in the 

Separation Indices for the two groups: 3.70 for the 

UNTRN raters, and 2.99 for the TRN raters. 

However, it should be noted that both TRN and 
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UNTRN raters differ significantly in their severity. 

 

2) To what extent do trained and untrained raters 

differ in rater consistency in their judgement? 

The FACETS analysis also provides two 

measures of fit, or consistency: the infit and the 

outfit. The infit is the weighted mean-squared 

residual which is sensitive to unexpected responses 

near the point where decisions are being made, 

while the outfit is the unweighted mean-squared 

residual and is sensitive to extreme scores. For the 

purpose of this study, only the infit statistics will be 

reported. Fit statistics of M+2SD or greater indicate 

too much unpredictability in raters’ scores, while a 

value of M-2SD or less indicate overfit, or not 

enough variation in scores. Applying these 

standards to Table 1, all raters fall within the range 

of two standard deviations around the mean 

(0.98±[2×0.26]), indicating that no raters were 

identified as misfitting. In other words, both TRN 

and UNTRN raters behaved consistently in scoring. 

In terms of consistency, the infit statistics also show 

slight group differences. The standardized infit has 

an expected mean of 0 and a SD of 1. As for the 

TRN raters, its mean is .86 and the SD is .22, while 

these figures for the UNTRN raters are 1.10 and .23, 

respectively. A distinction between TRN and 

UNTRN raters was made as a group, and thus the 

UNTRN raters are supposed to be less consistent.  

    

3) Are trained and untrained raters biased 

differently with respect to rater-subject interaction?  

 

Table 2: Frequency of rater-subject bias interaction 
Ability N Harsh (Raters) Lenient (Raters) 

TRN UNTRN TRN UNTRN 

3.00 
higher 

5 1 3  1 

-2.99 

～2.99 
9 3 4  2 

-3.00 
lower 

3   3  

 Note. 17 out of 200 pairs (8.5%) show significant 

interaction  

 

In Table 2 the first column shows the ability 

estimate range and the second column shows the 

number of subjects within the particular range of 

ability estimate. In the range of 3.00 or higher, the 

total number of subjects was three, but five biased 

interactions were observed. One TRN and one 

UNTRN raters harshly scored Subject 18, 

respectively. One UNTRN rater leniently scored 

Subject 12, but another UNTRN rater harshly 

scored the same subject. In the range between -2.99 

and 2.99, there were nine biased interactions. One 

TRN and one UNTRN raters harshly scored Subject 

1, respectively. One thing to be noticed is that three 

UNTRN raters were significantly biased with 

Subject 3. Two UNTRN raters harshly scored the 

subjects, but one UNTRN rater leniently scored the 

same subject. In the range of -3.00 or lower, there 

were three biased interactions only among TRN 

raters, who leniently scored all the subjects. 

The TRN raters leniently scored the subjects in 

three cases, which was 43% of the seven 

rater-subject bias interactions (3/7=0.43). On the 

contrary, the UNTRN raters harshly scored the 

subjects in seven cases, which was 70% of the ten 

rater-subject bias interactions (7/10=0.70). These 

results may indicate that the TRN raters were more 

lenient, and the UNTRN raters were more severe in 

scoring. Another finding is that there are differences 

in the total number of subjects in the biased 

interactions. As for TRN raters, seven biased 

interactions were observed, but the total number of 

subjects was six. Although the two raters were 

biased with Subject 5, both of them leniently scored 

the subject. As for UNTRN raters, ten biased 

interactions were observed, but the total number of 

subjects was seven. The two raters were biased with 

Subject 12, but one of them leniently scored and 

another scored the subject harshly. Moreover, three 

raters were biased with Subject 3, one of them 

leniently scored and the other scored the subject 

harshly. These results indicate that the total number 

of subjects in biased interactions was almost the 

same, but UNTRN raters might be more biased than 

TRN raters, which show the UNTRN raters’ 

inconsistency in scoring.  

 

4) Are trained and untrained raters biased 

differently with respect to rater-task interaction? 

The results of the bias analysis in terms of the 

interaction between raters and tasks show that there 

were thirty rater-task interactions (10 raters×3 

tasks) in all, but only one interaction among TRN 

raters was significantly biased, TRN2 × Accuracy. 

The bias analysis indicates that the rater tended to 

award severe ratings to all the subjects on accuracy 

task. The mean of the infit mean square value was 

0.9 and its standard deviation was 0.3. Thus, fit 

values above 1.5 logits suggest misfit (0.9+[0.3×2]). 

The value by UNTRN1 on ‘communicability’ was 

1.8, which indicates that the rater was not consistent 

in evaluating the task in the identified patterns of 

bias across all subjects. 

 

3 Discussion 

3.1 Implications for raters’ severity 

The results of the present study indicate an 

influence by errors of measurement resulting from 

variation in rater severity. The rater-subject bias 

analysis shows particular raters’ tendency toward 

excessive severity or leniency towards particular 

Proceedings of The 16th Conference of Pan-Pcific Association of Applied Linguistics

174



subjects. The TRN raters exhibited a tendency 

towards leniency, while the UNTRN raters awarded 

unexpectedly severe ratings to the subjects. 

According to McNamara (1996), “raters typically 

show highly reliable differences in severity, 

indicating that elimination of rater differences in 

severity is an unachievable goal” (p.140). This 

statement is supported by previous empirical 

studies that have shown that relative severity of 

individual raters could not be reduced to acceptable 

levels even after rigorous rater training or among 

thoroughly trained raters (Luntz et al., 1990; Weigle, 

1998). In this present study, both trained and 

untrained raters differ significantly in their severity, 

implying that rater training was not successful in 

getting raters to give identical scores. These 

findings justify the use of FACETS analysis in 

order to compensate for inter-rater differences.  

 

3.2 Implications for raters’ consistency 

The bias analysis also indicates the possibly 

problematic rater behavior: UNTRN raters showed 

the inconsistency among raters in scoring Subjects 

3 and 12, while TRN raters exhibited the 

consistency towards the biased interaction with 

Subject 5. Despite the acceptable overall fit values 

for both TRN and UNTRN raters (Table 1), as bias 

analysis looks at individual raters, it is assumed that 

TRN raters behaved more consistently in scoring. 

Therefore, there are differences in consistency 

between the groups of the TRN and UNTRN raters, 

indicating that rater training is effective in 

improving raters’ consistency in scoring. If the TRN 

raters behave consistently, the rater training session 

significantly succeeds in helping novice teachers 

give more predictable scores based on the clear 

understanding of a definition of the ability being 

measured by the test. As confirmed in the previous 

studies, it is true that rater training may have 

limitations in reducing the differences or biases 

caused by variation among raters, but a shared 

understanding of the construct of writing ability 

could effectively be promoted by the training 

session which familiarizes the procedure through 

manipulating practices and increasing experiences 

in rating. This view of the function of rater training 

accept the notion that rater training is more 

effective in improving raters’ consistency than in 

improving their severity in scoring.  

 

3.3 Implications for task difficulty 

A task was one source of score variance in the 

TBWT, but the variance was negligible in terms of 

difficulty. There was only one interaction with a 

significant bias out of the entire 30 interactions. The 

biased interaction occurred with accuracy task 

scored by TRN2, which indicates that the rater 

tended to award severe ratings to all the subjects on 

the task. This result confirms that the assessment 

tasks used in this study may draw valid inference to 

students’ writing performance, implying that task 

development based on the construct-based 

processing approach could be a reasonably solid 

basis to estimate students’ writing ability.  

On the other hand, the fit value of UNTRN1 

on communicability task reveals that the rater was 

not consistent in scoring the task across all subjects. 

This finding was supported by evidence of biased 

rater-subject interaction discussed in the former 

section. Although tasks in the form of five rating 

categories were found to show acceptable fit to the 

Rasch model, rater training affects their consistency 

in scoring. The rating session may encourage 

novice teachers to understand a definition of the 

ability being measured by the test and the five 

rating categories clearly. The assessment tasks and 

scales were shown to be mostly comprehensible and 

usable by trained raters. On the contrary, an 

experienced teacher-rater (UNTRN 1) is supposed 

to understand the definition of the writing ability 

based on the view of the scoring guide, but the rater 

was not given any chances to promote the 

understanding, manipulate practices and increase 

experiences. As a result, UNTRN 1 may score the 

communicability task inconsistently across all the 

subjects even though he is an experienced teacher.  

This finding also suggests that rater training is more 

likely to affect raters’ consistency. 

 

4 Conclusion 

The analysis of comparative data reveals that all 

raters as a group differ significantly from one 

another in terms of severity, and the UNTRN raters 

showed the tendency to be more severe than the 

TRN raters. Despite the experience of receiving 

rater training, all raters displayed acceptable levels 

of consistency with themselves. According to the 

bias analyses, the total number of subjects in biased 

interactions was almost the same, but UNTRN 

raters might be more biased than TRN raters, which 

show the UNTRN raters’ inconsistency in scoring. 

In terms of rater-task interactions, a distinction 

between TRN and UNTRN raters cannot be made 

as a group, but the UNTRN raters are supposed to 

be less consistent. These findings may imply that 

rater training is more effective in improving raters’ 

consistency than in improving their severity in 

scoring. 

However, it must be said that the effects of 

rater training deserve a statistical treatment 

reflecting the extended observation. Given the 

limited amount of data available in this study, it is 

difficult to speculate about what may occur in a 
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given situation. Many more similar analyses will be 

necessary to see what is likely to occur. 
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Appendix: An outline of the rater training 

session 

The first stage: the rater should read through the 

scoring guide to understand 1) the theoretical 

rationales of the test, 2) the assessment task, 3) the 

implementation method of the testing and 4) the 

scoring criteria (rating scales). Then, the rater 

should read the explanatory segment with the 

writing samples of the accuracy tasks which 

exemplify the different points on the scale to 

understand the descriptors of “organizational skills” 

and “linguistic accuracy.” In the same way, the rater 

should read the segment with the samples of 

communicability tasks to understand the descriptors 

of “communicative quality” and “communicative 

effect.”  

 

The second stage: the set of samples for accuracy is 

given to raters in random order. This set gives a 

chance to rate the accuracy tasks themselves and 

familiarize raters with the rating scale. Another set 

of samples is used for communicability tasks. It is 

recommended to do this rating practice with a few 

sets. If the raters are familiar with the rating scales, 

the previous set can be given in order to confirm the 

intra-rater reliability, which shows the rater’s 

consistency. If raters display individual patterns of 

ratings that are lower or higher than is warranted by 

written samples, providing raters with feedback on 

their biased patterns will improve their internal 

consistency in subsequent ratings. 

 

The final stage: the rater is asked to describe their 

impression of the rating scales. The rater can ask 

any questions about the rating procedure. Since the 

primary purpose of the training sessions is to 

increase raters’ internal consistency in assigning 

ratings, it is not necessary to force raters into 

agreement with each other through the sessions. 

Instead, it is important to train raters to be 

self-consistent. For this purpose, based on the 

shared understanding of the rating scales, it is 

desirable to adopt the practice of familiarizing each 

rater with the scales and exemplify certain features 

of the construct at a point in the scale. 
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