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Abstract

Using generalizability (G-) theory and rater interviews
as both quantitative and qualitative approaches, this
study examined the impact of scoring methods (i.e.,
holistic versus analytic scoring) on the scoring variability
and reliability of an EFL institutional writing assessment
at a Turkish university. Ten raters were invited to rate 36
undergraduate argumentative essays first holistically and
then analytically, with a three-week time interval. The
quantitative results indicated that with proper rater
training holistic scoring can produce as reliable and
dependable assessment outcomes as analytic scoring.
Similarly, the qualitative results revealed that all raters
prefer using the holistic scoring method because it could
help them not only assign fair and objective scores to
essays but also facilitate their scoring process. Further,
most raters agreed that the content of an essay was the
most important factor that most affected their holistic
scoring decision making of an essay. In contrast, all
aspects of an essay (e.g., grammar, content, or

organization) jointly affected their analytic scoring decision
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making of an essay. Important implications for EFL
writing assessment professionals in the institutional

assessment context are discussed.

Keywords: EFL writing assessment, scoring methods,
generalizability (G-) theory, rater interviews, rating

variability, rating reliability.

Introduction

Assessing writing is a common type of language performance
assessment (Barkaoui, 2008; Connor-Linton, 1995; Huang, 2012).
Unlike multiple-choice assessment, the direct assessment of English as
a second language (ESL) or English as a foreign language (EFL)
students’ writing is both complex and challenging (Hamp-Lyons, 1995;
Huang, 2010). Not only do the sources such as age, mother tongue,
culture, proficiency level, and task type (Han, 2013; Hinkel, 2002;
Huang, 2009, 2011, 2012; Huang, 2010; Huang & Han, 2013; Kormos,
2011; Weigle, 2002; Yang, 2001) lead to the variability of ESL/EFL
students’ writing scores, but also there are other factors causing
variability of scores, such as essay features, rating methods, scorers’
L1, background, gender, experience (Alharby, 2006; Cumming, Kantor,
& Powers, 2002; Goulden, 1994; Huang, 2008, 2012; Knoch, Read, &
Randow, 2007; Lim, 2011; Shi, 2001; Weigle, 1994, 1998; Weigle,
Boldt, & Valsechi, 2003).

Although EFL/ESL students’ writing performance varies
naturally, variability caused by raters and tasks are not desired as they
lead to measurement error and unreliability regarding the writing
scores (Huang, 2012; Huot, 2002; Sudweeks, Reeve, & Bradshaw,
2005). Raters are central to writing performance assessment; and rater
training, rater experience, and rater expertise involve a temporal
dimension (Lim, 2011). Therefore, the above factors are the sources of
weak reliability, validity, and fairness regarding the ESL/EFL writing
scores (Barkaoui, 2008; Huang, 2008, 2012; Jonnson & Svingby,
2007; Weigle, 2002).
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Reliability, validity and fairness are the three major topics that
are broadly debated in the context of performance assessments
(Davies, 2010; Kane, 2010; Xi, 2010). Many studies have examined
how factors associated with writing tasks and rater behaviors can
impact the reliability, validity, and fairness of ESL/EFL writing
assessments (Ebel & Frisbie, 1991; Johnson, Penny, & Gordon, 2009;
Song & Caruso, 1996; Weigle, 2002). However, limited research has
used the generalizability (G-) theory (Cronbach, Gleser, Nanda, &
Rajaratnam, 1972) and rater interview approaches to examine the
impact of scoring methods on the ESL/EFL writing assessments. Using
G-theory and rater interviews as both quantitative and qualitative
approaches, this study examined how scoring methods affect the rating
variability and reliability of an EFL institutional writing assessment at

a Turkish university.

The Impact of Scoring Methods on ESL/EFL Writing Assessment
For decades, holistic and analytic scoring methods have been
used in writing assessment practices extensively (Carr, 2000; Jonsson
& Svingby, 2007). These two scoring methods have both advantages
and disadvantages. For example, holistic scoring has the highest
construct validity; and it is recommended as a tool for certification,
placement, proficiency, and research testing (Russikoff, 1995; Weigle,
2002). However, holistic scoring can be referred to as threats to
reliability for the reason that it can be extremely subjective owing to
“bias, fatigue, internal lack of consistency, previous knowledge of the
student, and/or shifting standards from one paper to the next”
(Perkins, 1983, p. 633). In contrast, analytical scoring schemes can
provide “more detailed information about a test taker’s performance in
different aspect of writing ... for this reason preferred over holistic
schemes by many specialists” (Weigle, 2002, pp. 114-115). Even
though the analytic scoring process can yield higher inter-rater
reliability than the holistic rating, it is more time-consuming, more
cost-effective, but less unbiased (East, 2009; Perkins, 1983, Weigle,
2002). The literature discusses the ongoing common debate for

teachers, administrators, researchers, and assessment specialists in
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choosing a more valid and reliable method to assess ESL/EFL writing
performance in both classroom and large-scale exams (Barkaoui, 2008;
2010a, 2010b; Carr, 2000; Knoch, 2009; Lee, 2004; Lee, Gentile, &
Kantor, 2009). The following is a brief summary of the related
literature.

First, in the ESL/EFL writing assessment context, several
studies investigated the effectiveness of holistic and analytic ratings
(Barkaoui, 2008; Charney, 1984; Cooper, 1984; Cumming, 1990;
Gilfert & Harada, 1992; Hamp-Lyons, 1995; Han, 2013; Huang & Han,
2013; Johns, 1991; Lee, 2004; Nakamura, 2004; Razaei & Lovorn;
2010; Rinnert & Kobayashi, 2001; Russikoff, 1995; Shohamy, Gordon,
& Kramer, 1992; Stuhlmann, Daniel, Dellinger, Denny, & Powers,
1999). Russikoff (1995) strongly claims “holistic assessment may
collapse criteria by the one score (and possibly under the weight of one
criterion)” (p. 5). Russikoff (1995) reported that when raters previously
rated ESL papers holistically, other areas such as “language use”
absorbed their attentions; however, after raters completed analytic
ratings of the same ESL papers, they were “surprised to see how strong
the content and organization of these ESL papers were” (p. 5). These
findings indicate that analytic scoring method can be more appropriate
for the scoring of ESL writings than holistic scoring (Huang & Han,
2013).

Second, holistic scoring is used in most ESL writing assessment
practices although it has received much criticism for its imprecision
(Hamp-Lyons, 1995; Russikoff, 1995, Weigle, 2002). Homburg (1984)
argues that holistic scoring is appropriate for rating ESL writings,
because “with the training to familiarize readers with the types of
features present in ESL compositions”, holistic scoring “can be
considered to be adequately reliable and valid” (p.103). Further, related
to the reliability and validity, holistic scoring is still reliable if a detailed
rater training is applied and rating session is administrated faithfully
and raters strictly adhere to rating criteria (Perkins, 1983; White,
1994); and it also “has the highest construct validity when overall
attained writing proficiency is the construct assessed” (Perkins, 1983,
p. 652).
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Several empirical studies have investigated how the rating
methods lead to the variability and reliability of ESL/EFL writing
ratings (Barkaoui, 2007, 2008, 2010a, 2010b; Knoch, 2009; Lee et al.,
2009). Barkaoui (2007) investigated the effects of holistic and analytic
rating scales on EFL essay scores, rating process, and raters’
perceptions. Using both scoring scales four EFL writing teachers rated
32 compositions. In qualitative data analysis, think-aloud protocols
were collected in the rating of two sets of four papers while G-theory
approach was used in quantitative data analysis. It was found that
there was unexpected higher inter-rater reliability in holistic rating;
contrary to what it had been assumed would be found in analytic
rating. Yet, the rating processes were alike in both rating procedures.

In the following year, Barkaoui (2008) examined the effects of
scoring methods (holistic and multiple trait scales) and different levels
of rater expertise on the rating of ESL essays. To illuminate the factors
contributing to variability in L2 writing scores, the researcher used
quantitative and qualitative approaches in data collection. Each of 31
novice (28 females and 3 males) and 29 (22 females and 7 males)
experienced raters rated 24 ESL essays. University level students with
varying levels of proficiency in English wrote the 24 ESL essays. Essay
scores were analyzed through multi-faceted Rasch measurement and
multilevel modeling to observe the interactions between the scores
obtained from holistic and analytic ratings. Qualitative data obtained
from interviews and think-aloud protocols to examine decision-making
behaviors. The results indicated that though both scoring methods
measured the same construct, the multiple-trait scoring procedure has
able to distinguish more finely among the students' writing abilities.
Interestingly, holistic scoring produced higher inter-rater reliability
while analytic scoring led to higher rater-self consistency, especially for
novice essay raters. While more judgment and self-monitoring
strategies were employed in multiple-trait scoring, more interpretation
strategies and language focus were observed in the holistic rating
process. Furthermore, raters could attend to all rating criteria in the
multiple-trait scoring rubric. Intra-rater and inter-rater variability were

greater in novice raters’ ratings. On the other hand, novice raters
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referred more frequently to the rating scale and attended more to the
local aspects of writing, besides they spent more time on interpreting
and/or editing text; whereas experienced raters referred more to other
criteria and spent more time on reading essays to be more self-
consistent.

A holistic scoring scale usually has fewer specific descriptors
than an analytic scoring scale (Weigle, 2002). More recently, Knoch
(2009) compared a scale with fewer descriptors and a scale with more
detailed descriptors for writing in an English-for-academic-purpose
(EAP) context to find out which scale would result in more valid and
reliable ratings. Ten experienced raters rated 100 papers, using two
scales. A multi-faceted Rasch measurement analysis was conducted in
the quantitative data analysis to compare rater behavior and interviews
and questionnaires were used to elicit raters’ perceptions about the
efficacy of the two rating scales. The results reveal that rater reliability
was significantly higher in the scale with a detailed level of descriptors
than is the scale with fewer specific descriptors.

Most recently, Barkaoui (2010b) further examined the
relationship between the rating scales, rater experience, through think-
aloud protocols. Inexpert (n=11) and experienced (=14) raters evaluated
12 ESL essays analytically and holistically. The results revealed that
rubric types had more effect on the scoring processes than rater
experience. The variations in the rubrics affected inexpert raters more
than experienced raters.

In another study, Barkaoui (2010a) used a mixed-methods
approach to investigate the variability in the ESL essay holistic scores
and evaluation criteria of 32 experienced and 29 novice raters. In this
study, holistic and analytic scorings were given by inexpert and
experienced raters, with a written explanation for their holistic scores.
The quantitative and qualitative data analyses aimed to examine the
criteria used while giving holistic scores. The results indicated that the
communicative quality of essays was more important than other
aspects of writing for both novice and experienced raters; on the other

hand, novice raters were more lenient than experienced raters in giving
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more importance to argumentation, while the experienced raters were
more severe regarding grammatical accurateness.

To sum up, the results of the studies is inconclusive in terms of
how the scoring methods affect the variability and reliability. In fact,
professionals question the appropriate and effective methodology of
scoring ESL/EFL students’ compositions for instructional,
administrative, and research purposes. This study was designed and
conducted to find a solution to this important dilemma. Specifically,
using G-theory and rater interviews, this study examined the impact of
scoring methods (i.e., holistic vs. analytic scoring) on the scoring
variability and reliability of an EFL institutional writing assessment at

a Turkish university.

The G-theory Approach

The G-theory (Cronbach et al., 1972) approach measures the
dependability of behavioral measurements (Webb & Shavelson, 2005).
G-theory is an extension of classical test theory (CT7T), which provides a
single estimate of error at a time; however, G-theory is the expansions
of the CTT to separately estimate the several sources of error affecting
test scores (Shavelson & Webb, 1991). It can be used to examine the
relative contribution of multiple sources of error as well as their
interactions on the generalizability of the assessment results
(Shavelson & Webb, 1991). The conceptual framework of G-theory
differs from CTT in several respects. First, G-theory examines the
multiple sources of variability simultaneously. Second, G-theory
estimates the magnitude of each source of variance. Third, G-theory
calculates two different reliability coefficients (Phi-coefficient and G-
coefficient).

As described by Shavelson and Webb (1991), G-theory extends
the analysis of variance (ANOVA) approach of CTT to reliability. The
estimation of the components of variance is not unique to G-theory.
ANOVA can provide an estimation of the components of variance and
then a calculation of reliability. It is possible to estimate the magnitude
of important independent variables through ANOVA. In a random

ANOVA analysis, only a single source of error can be considered at a
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time. For example, when the error source is occasion, the score for
each individual on each occasion would be summed over items;
likewise, items could be considered as a source of error (Shavelson &
Webb, 1991).

Research Questions

Four research questions were asked in this study: a) Are there
significant differences between the holistic and analytic scores of the
same EFL paper? b) What are the sources of score variation
contributing relatively more to the score variability of the holistic
scores in contrast to the analytic scores assigned to the EFL papers? c)
Does the reliability (e.g., dependability coefficients for -criterion-
referenced score interpretations) of the holistic scores differ from the
analytic scores assigned to the EFL papers? d) What is the impact of
scoring methods (holistic vs. analytic scoring) on raters’ decision

making during the rating processes?

Methodology

Data Collection Procedures

The writing samples were taken from the English Language and
Literature Department of a state university in Turkey. Data were
collected at several steps. Prior to getting the data, permissions were
received from the Dean’s Office of the Faculty of Letter and Sciences of
the University; further related permissions from English Language and
Literature (ELL) Department were obtained. Furthermore, argumentative
pen-paper-based essays written by EFL students who took the
institutional undergraduate English examinations were selected. In
addition, all teachers at the ELL department were first explained the
context of the study and later requested to participate in the study as
volunteer participating raters. The data collection included the actual
rating of the EFL essays by the ten volunteer raters, which took place

in the fall semester of the 2011-2012 academic year.
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The Selection of Writing Samples

The selection of the writing samples was undertaken as follows.
Initially, all English instructors within the ELL department at the
university were first invited to partake in the study. Then four
instructors were randomly appointed to select students’ English writing
samples from the institutional undergraduate English examinations for
data analysis. The writing component of the examination required
undergraduate students to write an argumentative essay on one prompt
in 45 minutes.

Each instructor selected nine argumentative essays written by
nine undergraduate Turkish-speaking students in his or her class.
These nine papers were evaluated by the instructor as representing
three different levels of quality (high, medium, and low) in order to
maximize the differences among papers. Totally, 36 papers were
selected for this study. In this study, ten raters scored these 36 papers
first holistically and then analytically, with a three-week time interval.
This resulted in 36 papers written by 36 persons (p), each paper or
person receiving twenty different scores (i.e., ten holistic and ten
analytic scores) from ten raters (7) through holistic and analytic scoring

methods (m).

The Selection of Raters

The ten participating raters were five males and five females.
They were volunteer lecturers, research assistants, and university
professors with a various teaching background. They had minimum
one year of experience in teaching and assessment. Their mother
tongue was Turkish and they were all proficient EFL speakers. Their
ages ranged from 20 to 50. It was interesting to note that eight out of
the ten raters frequently used the holistic scoring method in marking

EFL essays.

The Rating Scales
The instruments used in the study were the department holistic
and analytic scales that were modified by the researchers according to

the literature on rubric development (Brown, 2004a; East, 2009;
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Russikoff, 1995; Weigle, 2002), the Turkish EFL students’ writing
samples, rater and faculty input, and assessment objectives. The
holistic rubric was a 10-point holistic scale that included the following
writing performance criteria: a) grammar, b) content, c) organization, d)
style and quality of expression, and e) mechanics.

The holistic rubric was incorporated to the descriptors in the
analytic rubric. It is important to note that the “mathematical
assignment” of the 10-point analytic scale did not give equal weight to
each category but they were weighted; that is, different point values
were given in the five categories. Table 1 shows the five weighted
categories and the point values in the 10-point analytic scale used in
the study.

Table 1: The Score Weights of Five Categories in the 10-point Analytic

Scale

Category Weight Percentage
Grammar 30 %

Content 20 %
Organization 20 %

Style and quality of expression 15 %

Mechanics 15 %

The Rater Training and Rating Procedures

Training raters are essential to obtain reliable results. Therefore,
raters are calibrated so that they apply the same standards to their
scoring through training (Lenel, 1990). All raters in this study received
a thorough training before scoring the writing samples. One of the
researchers participated as a rater trainer in the study after receiving
rater training from external experts. A traditional classroom model was
applied to train raters based on the rating method used. The two
characteristics of this model include a) it was conducted in a group
setting, trainer as a teacher, raters as students, and b) the format was
pen-paper based; therefore it was cost effective (Johnson et al., 2009).
As Johnson et al. (2009) emphasized that the procedures and materials

used to familiarize raters with the process, the criteria used in the
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assessment, and the task(s) should be explained while training raters
to rate performance. For this study, a rater-training plan was adapted
from Barkaoui (2008) and Johnson et al. (2009).

In each training session (i.e., the rater training for holistic and
analytic methods), the purpose and the context of the study were
described by the first author of this study to the raters. Further, each
rating scale was reviewed and explained with a focus on the descriptors
and the writing task. Then, the researcher allotted several minutes for
discussion period. In this period, each rating scale was discussed with
the raters in terms of the expectations and writing tasks in the study.
Following that, the scoring of essays of different quality (i.e., good,
average, poor) by using both scales was modeled followed by the raters’
practice rating with a sample of nine essays with different qualities.
Finally, the raters discussed their ratings, and negotiated and solved
their disagreements if there were any.

In this study, the training sessions were conducted in the same
manner for holistic and analytic ratings using the same techniques
and the same practice papers. All the participants attended two
training sessions and each lasted approximately 25 minutes. There
was a three-week time interval between the two training sessions.

In the first holistic scale training session, each rater was trained
to interpret the scoring dimensions in the holistic rubric. After that
training session, a small-scale pilot study which included raters'
ratings and discussions on a randomly selected sample of nine papers
was conducted to make sure that the raters understood the holistic
rubrics. Then, the raters received a package containing the holistic
scoring rubric and the 36 EFL essays. Each rater read each
composition quickly and then individually judged against the 10-point
holistic scoring rubric. The aim of holistic rating was to rate the overall
proficiency level reflected in the sample of 36 EFL student
compositions.

The second stage started three weeks after the holistic scoring.
Each of the same raters was trained for another 25 minutes to use the
analytic rubric. Immediately after this training session, the raters

scored a different sample of nine papers by using the analytic rubric.
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They then discussed their evaluations to reduce score variations. For
this session, the raters were given the analytic scoring rubric and the
same 36 EFL essays in a parcel. At the end of the second training
session, each rater scored the same 36 argumentative essays
analytically. In each rating session, they scored the papers individually
to prevent discussion amongst the raters.

It is important to note that the raters were not told that they had
scored the same essays holistically before. Further, a three-week time
interval was assumed to be sufficient for raters to forget about the
scores they had assigned to these essays. Practice papers were not
included in the actual study to prevent familiarity.

Finally, face-to-face interviews were conducted with a random
sub-sample of four raters (A, B, C, and D) from the ten participating
raters right after each rating session. Interview questions were
prepared and directed to the raters after their holistic and analytic
scoring sessions, respectively. The interview questions focused on the
impact of scoring methods (i.e., holistic vs. analytic scoring) on their
scoring decision making during the rating processes. Specifically, the
interviews investigated the raters’ perceptions of each scoring method
as well as the factors most impacting their holistic versus analytic

scoring decisions.

The Data Analysis Methods

First, descriptive statistical analyses and t-tests for the holistic
and analytic writing scores given by the ten raters were conducted. The
purpose of conducting these analyses was to investigate whether any
significant mean score differences existed between the holistic and
analytic scores assigned by the ten raters in the study.

Within the G-theory framework, further data analyses were done
in the following three steps: 1) person-by-method-by-rater random
effects G-study; 2) person-by-rater random effects G-studies for the
holistic and analytic scoring, respectively, and 3) calculation of

dependability coefficients.
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Person-by-method-by-rater Random Effects G-studies

In this study, ten raters scored all 36 papers first holistically
and then analytically. This resulted in 36 persons (p) and 720 scores,
each person receiving twenty different scores (i.e., ten holistic and ten
analytic scores) from ten raters (7) through holistic and analytic scoring
method (m). Therefore, this constitutes a fully crossed person-by-
method-by-rater (p x m x r) G-study design. This G-study analysis was
aimed to obtain variance component estimates for the seven
independent sources of variation: person (p), rater (r), method (m),
person-by-rater (p x 1), person-by-method (p x m), method-by-rater (m x
1), and person-by-rater-by-method (p x r x m). (cf.Han & Ege, 2013)
Person-by-rater Random Effects G-studies

Additionally, two separate paper-by-rater (p x r) random effects
G-studies were conducted for the holistic and analytic writing scores,
respectively. These G-studies aimed to compare the holistic and
analytic scores in terms of score variability and reliability. With the
implementation of these G-studies, the three independent sources of
variation, namely, person (p), rater (), and person-by-rater (p x r) for
each scoring method were obtained. By the use of the obtained
variance components, dependability coefficients for each scoring
method were then calculated for examining the reliability (cf. Han,
2013; Huang, 2012).

Finally, a coding and classifying approach (Gay, Mills, &
Airasian, 2009) was used for rater interview data analysis. The raters’
responses pertinent to the last research question were categorized and

analyzed according to the recurring themes.

Computer Programs

Descriptive and inferential statistical analyses were performed
with SPSS. The G-study analyses were performed with the computer
program GENOVA (Crick & Brennan, 1983).

Results
Descriptive Statistical Results
Table 2 provides the descriptive statistics for the holistic and

analytic scoring data used in the analysis.
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Table 2: Descriptive Statistics for Both Scoring Methods

Holistic Scoring Analytic Scoring
Paper Mean SD Mean SD Mean Difference (A-
H)*

1 5.50 1.41 6.54 1.54 1.04
2 6.60 1.90 6.27 1.16 -0.33
3 5.70 0.92 6.03 1.41 0.33
4 5.65 1.18 6.33 1.38 0.68
S 5.85 1.78 6.20 2.01 0.35
6 6.80 1.27 6.33 1.60 -0.47
7 6.15 1.81 5.88 1.70 -0.27
8 6.90 1.43 5.75 1.43 -1.15
9 3.55 1.46 3.80 1.37 0.25
10 3.50 1.13 4.12 0.90 0.62
11 6.90 2.02 7.34 1.03 0.44
12 7.05 1.21 6.48 1.46 -0.57
13 5.95 2.29 6.50 1.63 0.55
14 5.45 1.17 5.71 1.23 0.26
15 4.20 1.38 3.48 1.08 -0.72
16 4.45 1.71 4.53 1.06 0.08
17 5.55 1.54 4.47 1.11 -1.08
18 5.45 1.67 4.99 1.36 -0.46
19 4.90 2.05 4.19 1.50 -0.71
20 2.15 0.85 2.91 1.35 0.76
21 3.80 1.46 3.70 1.58 -0.1
22 3.10 1.20 3.73 1.79 0.63
23 3.75 1.51 4.31 1.50 0.56
24 4.45 1.44 4.93 1.02 0.48
25 4.70 1.77 4.35 1.00 -0.35
26 5.30 1.34 5.05 1.43 -0.25
27 3.50 0.97 3.62 1.78 0.12
28 3.30 1.30 3.75 1.28 0.45
29 2.55 0.93 2.94 0.70 0.39
30 5.65 1.33 6.01 1.24 0.36
31 6.75 1.11 6.20 1.80 -0.55
32 5.80 1.62 5.95 1.67 0.15
33 6.10 1.41 5.84 1.28 -0.26
34 4.90 1.66 4.49 1.03 -0.41
35 6.25 1.51 6.78 1.66 0.53
36 6.65 1.33 6.70 1.46 0.05

Note: N (rater) = 10; *Mean Difference (A-H) = Mean Difference (Analytic Score

— Holistic Score)
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When the holistic and analytic scores were compared, the
results show that 21 out of 36 papers received higher scores for
analytic scoring than for holistic scoring; 15 out of 36 papers received
higher scores for holistic scoring than for analytic scoring; further the
mean score difference for only one paper (i.e., paper #1) was greater
than one score point, with higher analytic scores than holistic scores
for that paper. Interestingly, the mean score difference for two papers
(papers #8 and #17) was greater than one score point, with higher
holistic scores than analytic scores for the two papers. Further, for
holistic scoring 32 out of 36 papers had a standard deviation of over
one score point; similarly, for analytic scoring 34 out of 36 papers had
a standard deviation of over one score point, indicating that there was
great rater variation of both holistic and analytic scoring of these EFL
papers.

The descriptive statistical results suggest that holistic and
analytic scoring methods yielded similar results. In other words, the

scoring methods did not have much impact on the EFL writing scores.

Inferential Statistical Results

Paired sample t-tests for both scoring methods was conducted to
examine the significant mean score difference between the holistic and
analytic scores assigned by the ten raters.

As shown in Table 3, there was a significant difference between
the holistic and analytic scores for only paper #8 (p < .05). The holistic
score this paper received was significantly higher than the analytic
score it received. For all other papers, there was no significant mean
score difference between holistic and analytic marking.

Similarly, the inferential statistical results and the descriptive
statistical results were complementary, this means that as holistic and
analytic scoring methods yielded similar results, the scoring methods

did not have much impact on the marking of the EFL essays.
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Table 3: Paired Samples t-Tests Results

Pair DF t Sig.
Pair 1: HL-AN (Paper #1) 9 -16.66 .13
Pair 2: HL-AN (Paper #2) 9 0.53 .61
Pair 3: HL-AN (Paper #3) 9 -0.83 .43
Pair 4: HL-AN (Paper #4) 9 -15.71 .15
Pair 5: HL-AN (Paper #5) 9 -0.36 .73
Pair 6: HL-AN (Paper #6) 9 0.69 .51
Pair 7: HL-AN (Paper #7) 9 0.56 .59
Pair 8: HL-AN (Paper #8) 9 2.62 .028*
Pair 9: HL-AN (Paper #9) 9 -0.51 .62
Pair 10: HL-AN (Paper #10) 9 -1.64 .14
Pair 11: HL-AN (Paper #11) 9 -0.68 .51
Pair 12: HL-AN (Paper #12) 9 13.55 21
Pair 13: HL-AN (Paper #13) 9 -0.79 45
Pair 14: HL-AN (Paper #14) 9 -0.54 .60
Pair 15: HL-AN (Paper #15) 9 13.80 .20
Pair 16: HL-AN (Paper #16) 9 -0.15 .89
Pair 17: HL-AN (Paper #17) 9 21.28 .06
Pair 18: HL-AN (Paper #18) 9 13.77 .20
Pair 19: HL-AN (Paper #19) 9 13.14 .22
Pair 20: HL-AN (Paper #20) 9 -14.29 .19
Pair 21: HL-AN (Paper #21) 9 0.19 .86
Pair 22: HL-AN (Paper #22) 9 -12.95 .23
Pair 23: HL-AN (Paper #23) 9 -11.95 .26
Pair 24: HL-AN (Paper #24) 9 -14.76 17
Pair 25: HL-AN (Paper #25) 9 0.95 .37
Pair 26: HL-AN (Paper #26) 9 0.58 .57
Pair 27: HL-AN (Paper #27) 9 -0.23 .83
Pair 28: HL-AN (Paper #28) 9 -10.82 31
Pair 29: HL-AN (Paper #29) 9 -11.24 .29
Pair 30: HL-AN (Paper #30) 9 -0.62 .55
Pair 31: HL-AN (Paper #31) 9 0.78 .45
Pair 32: HL-AN (Paper #32) 9 -0.19 .86
Pair 33: HL-AN (Paper #33) 9 0.54 .60
Pair 34: HL-AN (Paper #34) 9 0.74 .48
Pair 35: HL-AN (Paper #35) 9 -0.95 .37

(

Pair 36: HL-AN (Paper #36) 9 -0.10 .92

Note: *indicates significant difference at the .05 level; HL: holistic score; AN:
analytic score.
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G-study

Results of Person-by-method-by-rater Random Effects

The person-by-method-by-rater (p x m x r) random effects G-

study is shown on Table 4.

Table 4: Variance Components for a Random Effects p x m x r G-Study
Design
Source of Variability DF o’ %
p 35 1.4599 40.80
m 1 0.0 0.00
r 9 0.1793 5.01
pm 35 0.0300 0.84
pr 315 0.4458 12.46
mr 9 0.3180 8.89
pmr 315 1.1448 32.00
Total 719 3.5778 100

As shown in Table 4, the following seven variance components

produced respectively:

1)

2)

3)

4)

5)

Person (p), the object of measurement yielded 40.8% of the
total variance. This result reveals that the 36 EFL papers
were substantially different concerning quality

The residual yielded 32% of the total variance. This suggests
the interaction between raters, scoring methods, persons,
and other unexplained systematic and unsystematic sources
of error.

Person-by-rater (pr) yielded 12.46% of the total variance. This
result reveals that raters marked all papers very differently
Method-by-rater (mr) yielded 8.89% of the total variance. This
result demonstrates that the inconsistency concerning rating
severity or leniency across scoring methods is very high.
Rater (r) yielded the fifth largest variance component (5.01%
of the total variance). This result shows that raters differed
from one another concerning leniency of scoring these

papers.



6)

7)
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Person-by-method (pm) yielded only 0.84% of the total
variance). This result shows that these papers are relatively
similar concerning scores across scoring methods.

The variance component for scoring method (m) did not
explain any total score variance. This result suggests that
there was not much difference in the writing scores

stemming from the scoring method itself.

G-studies Results regarding Person-by-rater Random Effects

Two separate person-by-rater (p x r) random effects G-studies

were performed for the holistic and analytic scores, respectively. These

G-studies was aimed to compare the holistic and analytic scores

concerning score variability and reliability. Table 5. shows the results.

Table 5: Variance Components for Random Effects p x r G-study Designs

Scoring Method Source of Variability DF o %

Holistic Scoring P 35 1.6290 42.54
r 9 0.6746 17.62
pr 315 1.5258 39.84

Total 359 3.8294 100

Analytic Scoring P 35 1.3507 40.61
r 9 0.3200 9.62
pr 315 1.6554 49.77

Total 359 3.3261 100

Table 4 shows the following three variance components

produced respectively for each scoring method:

1)

2)

The results for the holistic scoring method show that person
(p) yielded 42.54% of the total variance which is the largest
variance component. This result suggests that the 36 EFL
papers were considerably different in terms of quality.

The residual yielded 39.84% of the total variance. This
second largest variance component comprises the variability
because of the interaction between raters and papers, and
other unexplained systematic and unsystematic sources of

€rror.
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3) Rater (r) yielded 17.62% of the total variance. This third
largest variance component indicates that raters did differ
considerably from one another in terms of leniency of

marking these EFL papers.

Again as Table 5 presents:

1) The results for the analytic scoring method show that the
residual yielded 49.77% of the total variance which is the
largest variance component.

2) Person (p), yielded 40.61% of the total variance. This second
largest variance component indicates that the 36 EFL papers
were considerably different in terms of quality.

3) Rater (r) yielded 9.62% of the total variance. This third
largest variance component indicates that raters did differ
considerably from one another concerning leniency of scoring

these EFL papers.

It is important to point out that the variance component due to
rater (r) was approximately two times bigger for holistic scoring
(17.62% of the total variance) than for analytic scoring (9.62% of the
total variance). This result indicates that there was considerably more
rater inconsistency for holistic scoring than for analytic scoring in
terms of scoring leniency.

In summary, the results of the person-by-method-by-rater
random effects G-studies and the paper-by-rater random effects G-
studies suggest that the great source of score variation for both holistic
and analytic scoring methods stemmed from the differences among
EFL students’ EFL writing performance as measured by the writing
tasks. This result confirms that writing tasks did distinguish among
EFL students if either method was used. Further, large residual
variance component in both scoring methods indicated that other
facets (e.g., quality of EFL essays), which may have attributed to the
score variance, were not considered in the design (Brennan, 2001). The
fairly large variance component of method-by-rater (mr) suggests that

rater inconsistency between scoring methods did contribute to the EFL



PASAA Vol. 53 January - June 2017 | 131

writing score variance. Further, the variance component due to rater (r)
was approximately two times bigger for holistic scoring than for
analytic scoring. This result indicated that there was considerably
more rater inconsistency concerning scoring leniency for holistic

scoring than for analytic scoring.
Dependability Coefficients
The dependability coefficients for each scoring method were

calculated and presented in Table 6.

Table 6: Summary of Dependability Coefficients

Dependability Coefficients

Number of Papers  Number of Raters Holistic Scoring Analytic Scoring
36 1 .43 41
36 2 .60 .58
36 3 .69 .67
36 4 .75 .73
36 S .79 77
36 6 .82 .80
36 7 .84 .83
36 8 .86 .85
36 9 .87 .86
36 10 .88 .87
36 11 .89 .88
36 12 .90 .89
36 13 91 .90
36 14 91 91
36 15 .92 .92
36 16 .92 .92
36 17 .93 .92
36 18 .93 .92
36 19 .93 .93
36 20 .94 .93

Table 6 shows the dependability coefficient calculated for the
holistic scoring method for the current ten-rater scenario was .88; the
dependability coefficient for the analytic scoring method was .87.

Additionally, the result indicates if the number of raters was increased
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to 20 for the holistic scoring method, the dependability coefficient
would result in .94, almost identical to the dependability coefficient
of .93 which was obtained for the analytic scoring when the number of
raters was 20.

In summary, the dependability coefficients that were obtained
for holistic scoring are very similar to those obtained for analytic
scoring of the EFL essays. This result indicates that the scoring
method does not have a significant impact on the rating reliability of
the EFL essays. In other words, holistic scoring could yield reliable

and dependable results as analytic scoring.

Rater Interview Results

Face-to-face rater interviews were conducted for the purpose of
examining the impact of each scoring method on raters’ scoring
decision making. The data derived from the follow-up interviews with
the four raters were used to answer the last research questions, i.e.,
what is the impact of scoring methods (i.e., holistic vs. analytic scoring)
on their decision making during the rating processes? The data
obtained from rater interviews were grouped together and then
categorized into the following two themes: a) raters’ perceptions of each
scoring rubric, and b) the factors most impacting their holistic versus

analytic scoring decisions.

Raters’ Perceptions of Scoring Methods
All four raters agreed that the holistic scoring method was both
useful and beneficial in scoring these EFL essays. The holistic rubric

makes the scoring fair and objective. Rater B further commented that

“... I used to evaluate the student papers according
to my intuition or experience [subjective criteria] ... [but
now] in here when I used the holistic rubric to score essays,
I had to be objective; which was a good thing. I am a fair

scorer now.”
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Further, all four raters agreed that the holistic scoring rubric
had several strengths. Two male raters, A and B, reported that the
holistic scoring rubric helped the raters assign fair and objective scores
to essays. Two female raters, C and D, believed that the holistic scoring
rubric facilitated their scoring process.

In contrast, all raters mentioned that the analytic scoring
method could help get a more reliable score because it considers all
aspects of an essay. However, they all reported that using the analytic
scoring method was very time-consuming. They had to read the rubric
frequently while marking each essay. Raters C commented that “It’s
challenging if we have to consider “time”. I mean that it is time-
consuming. Scoring becomes very difficult when there are over fifty
papers.” Rater D further commented that: “It’s challenging if we have to
consider “time”. I mean that it is time-consuming. Scoring becomes very
difficult when there are over fifty papers.”

To sum up, as reported by the raters, each scoring method has
both strengths and weaknesses. The holistic scoring rubric was liked
by all four raters. It can help them not only assign fair and objective

scores to essays but also facilitate their scoring process.

Factors Most Impacting Scoring Decision Making

For holistic scoring, Raters A, B, and C agreed that the content
of an essay was the most important factor that affected their scoring
decision making of the essay. For example, Rater A made the following
comment:

“... the content of the paper are [is|] more important,
but we should also pay attention to its grammar use ...
grammar is in the second place for me. Content is the most

important factor that impacted my scoring of each paper.”

However, Rater D indicated that the grammar of an essay
affected her scoring decision most. She commented that "The
organization is important but grammar is the most important ....”

For analytic scoring, due to the nature of the analytic scoring

rubric, all raters agreed that they considered all aspects of an essay in
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making their scoring decisions. In other words, a single aspect of the
writing (e.g., grammar, content, or organization) did not influence their
ratings with the analytic scoring. However, Rater D mentioned that she
would consider the language and content of an essay most in using the
analytic rubric to mark the essay. The following comment was made by
Rater D:
“The things that most impacted me while scoring the
papers [analytically] were the language and content. These
two are [most] important because they give the paper a
meaning — the thing that the student actually tries to put
forward in his [or her] paper — but these two [i.e., language
and content] cannot do without organization, capitalization

and other aspects.”

Discussion and Conclusions

The first research question was asked to obtain information if
there would be any difference between the holistic and analytic scores
of the same EFL paper. Descriptive statistics and inferential statistics
were conducted to answer this research question. The descriptive
statistical results showed that 21 out of 36 papers received higher
scores for analytic scoring than for holistic scoring. Previous literature
indicates that scoring each dimension (grammar, content, organization,
etc.) separately in analytic scoring may lead the rater to give higher
scores than in holistic scoring (Alharby, 2006; Barkaoui, 2008;
Goulden, 1994). This result appears to be consistent with the previous
studies.

However, for both holistic and analytic scoring, nearly all papers
had a standard deviation of over one score point. This result indicated
that there was great rater variation for both holistic and analytic
scoring of these EFL papers. Rater variation in holistic scoring "may
not be explained in terms of the criteria in the rating scale only"
(Barkaoui, 2008; p.18) because raters may use their personal
judgment and give importance to a single different criterion out of the
criteria listed in the holistic scale (Goulden, 1994). Further research is

needed to examine the great rater variance in analytic scoring.
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Further, the paired sample t-tests for the holistic and analytic
writing scores were conducted to investigate closely whether there was
a significant mean score difference between the holistic and analytic
scores. The results showed that except for a single paper (i.e., paper
#8, p < .05) there was no significant mean score difference between
holistic and analytic marking for all other papers. In other words, the
inferential statistical results indicated that holistic and analytic scoring
methods yielded similar results; and therefore, the scoring methods did
not have much impact on the scoring of these EFL essays. This result
has been confirmed by several research studies (Gilfert & Harada,
1992; Lee, 2004; Nakamura, 2004; Song & Caruso, 1996) although it
is contradictory to the findings as reported by Russikoff (1995), who
claimed that analytic scoring generally considers all aspects of a piece
of writing and result in less rater variation and more reliable writing
scores than holistic scoring.

One reason for the similar results across holistic and analytic
scoring may be because of the detailed rater training, which might
have alleviated the score differences and increased the scoring
reliability. Interestingly, in a study on the reliability and validity of
scoring rubrics Razaei and Lovorn (2010) found that using rubrics may
not improve the reliability or validity of assessment without rater
training but if raters are well trained on how to design and employ
them effectively, more reliable results can be obtained. Therefore, if an
intensive rater training program for scoring writing performance is
applied, rater consistency may be improved because training provides
the rater with a clear conception of what a piece of quality writing is
(Shohamy, et al., 1992). The literature reported that rater training can
effect on applying the scoring criteria on the rubric reliably and, thus,
it increases the reliability of the interpreting and scoring dimensions of
the scoring scale (Stuhlmann, et al., 1999).

The second research question intended to examine the
differences in score variations between holistic and analytic scores
assigned to each essay. The data were further analyzed to obtain
information for comparison between holistic and analytic scores in

terms of score variability and reliability, using the G-theory framework.
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The results of G-studies indicated that the great source of score
variation for both holistic and analytic scoring methods stemmed from
differences among the students’ EFL writing skills as measured by the
writing tasks. The desired variance associated with the object of
measurement (i.e., persons) for both methods was similar. These
results confirm the writing tasks did distinguish among EFL students
if either method was used. However, the greatest source of score
variation for both scoring methods was due to the residual variance
component, not differences among the students’ EFL writing
performance as measured by the writing tasks. The large residual
variance component indicated that other facets (e.g., quality of EFL
essays), which may have attributed to the score variance, were not
considered in the design (Brennan, 2001).

The third research question examined the differences in the
reliability between holistic and analytic scores assigned to EFL papers.
The dependability coefficients for each scoring method were calculated.
The results showed that the dependability coefficient obtained for
holistic scoring was very similar to that obtained for analytic scoring of
the EFL essays. Even increasing the number of raters to 20 for each
method, the scenario would be identical. This result indicates that the
scoring method does not have a significant impact on the rating of the
EFL essays. So, holistic scoring was able to produce reliable and
dependable results as analytic scoring.

The above results may be explained by the detailed rater
training applied to the raters in the study. Training raters are essential
in order to score a piece of writing consistently (Shohamy et al., 1992;
Weigle, 1994). Several studies have investigated the effect of rater
training on essay scores (Stuhlmann, et al., 1999; Weigle, 1994, 1998).
The results of these studies indicated that the training of raters can be
important in terms of reliability and, hence, the validity of the ratings.

The last research question asked about the impact of scoring
methods (i.e., holistic vs. analytic scoring) on four raters’ decision
making during the rating processes. As reported by the raters,
although each scoring method has both strengths and weaknesses,

they all liked the holistic scoring method. It could help them not only
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assign fair and objective scores to essays but also facilitate their
scoring process. Further, most raters agreed that the content of an
essay was the most important factor that most affected their holistic
scoring decision making of an essay. In contrast, all aspects of an
essay (e.g., grammar, content, or organization) jointly affected their
analytic scoring decision making of an essay.

There are several limitations that need to be acknowledged and
addressed regarding the present study. First, this study included only
one authentic argumentative essay by EFL students. Research has
shown that different writing tasks (narrative essays, argumentative
essays, etc.) affect the scoring variability and reliability of ESL/EFL
essays (Huang, 2008, 2012).

Second, the order of scoring methods and the organization of
rating scales might have impacted the results of the study. For
example, the results might have been different if the raters of this
study had scored the EFL papers first analytically and then holistically
or the levels in the scales were implemented differently. As Barkaoui
(2008) stated, the organization of rating scales may impact the scores
assigned to writing samples. In this study, both holistic and analytic
scales list grammar and content as the top two criteria for scoring. The
inexperienced raters could have tended to attend more to grammar and
content and judge the overall quality of essays with both scales
depending on one of these single criteria while scoring these essays
(Rinnert & Kobayashi, 2001).

The third limitation may be related to the rating procedure and
context. The ratings were done at raters' homes or in their offices with
a three-week time interval between the holistic and analytic scoring
sessions. The flexible scoring procedure might have impacted the
scores the raters assigned to the EFL essays. Further, although a
three-week time interval between the two scoring sessions was thought
to be sufficient, it may not be long enough for the raters to forget about
their scores assigned to these papers because raters may recognize the
essays when they marked the second time (Barkaoui, 2008).

Finally, the use of rater interviews instead of rater think-aloud

protocols might have limited the qualitative results of this study and
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the interpretation of these results. Although rater follow-up interviews
are a viable alternative to think-aloud protocols, due to the data
collection time (during vs. after rating), there was the probability of not
remembering all aspects of the rating process. The changing behaviors
of the raters in the rating process could affect the data quality and
result in a discrepancy between what was reported in the score
analysis and what was reported in the interviews (Barkaoui, 2008). On
the other hand, think-aloud protocol analysis is very effective in
providing the “richest evidence” about how raters behave while scoring
ESL/EFL compositions; therefore, the research on the scoring process
can focus on both rating scale validity issues and fairness issues
(Connor-Linton, 1995; Weigle, 1994).

The following four conclusions were reached based on the
limitations: First, the effects of both the rater training and detailed
scales might have masked the differences in score reliability between
the holistic and analytic scoring. In this study, raters were not only
oriented to use the scoring rubrics skillfully but also received a detailed
rater training in using both rating scales consistently. Further, most of
the participating raters had experience less than two years in scoring
EFL writing; an effective rater training could increase sensitiveness and
yield this higher consistency between ratings (Weigle, 1994). Findings
from the study suggested that when a detailed rater training is applied,
the holistic rating could be used to ensure as fair and consistent
ratings as the analytic rating.

Second, although there was little difference in score reliability
between the holistic and analytic scoring, there was considerably more
rater inconsistency in terms of scoring leniency for holistic scoring
than for analytic in the study. The variance component due to rater
was approximately two times bigger for holistic scoring than for
analytic scoring. This reveals that holistic evaluations may be unduly
influenced by superficial features of the writing samples although
rating sessions are supervised carefully; thus more serious attention to
the validity of the scores should be given in holistic scoring (Charney,
1984).
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Third, there is a great unexplained variability. The greatest source of
score variation for both scoring methods was due to the residual
variance component. The residual comprises the variability stemming
from the interaction between raters and persons, and other
unexplained sources of error whether systematic and unsystematic.
Further, large residual effects may be an indication of ‘hidden facets’
that may have attributed to the score variance (Brennan, 2001).
“The variance of the hidden facets is included in the residual variance,
thus leading to a larger residual than when the facet is explicitly
considered” (Huang, 2008, p.215).

Finally, the study showed that holistic scoring method could
achieve comparable reliability as analytic scoring. Using holistic
scoring method, a large number of students' writing performance could
be assessed for the purpose to place them into different levels of
writing courses in less time and cost (Weigle, 2002). Further, Cumming
(1990) “advocated holistic scoring because comparable results can be
achieved more quickly than with analytical approaches” (quoted in
Johns, 1991, p. 380). Therefore, for practicality and cost-effectiveness
(e.g., less time taking, less labor, etc.), holistic assessment can also be
used reliably in placement writing course exams, diagnostic exams and
exit exams both in large-scale and small-scale (e.g., classroom
assessment) context; as this study puts forwards, if the raters are
appropriately trained in using rubrics specifically developed for the
specific EFL students to be assessed depending on the former
experiences with the students’ writing samples.

This study was intended to investigate the impact of scoring
methods (holistic vs. analytic scoring) on the variability and reliability
of EFL writing assessments. The results have implications for EFL
writing assessment practices.

The following three recommendations are recommended based
on the findings of this study: First, EFL writing assessment
professionals in the institutional assessment context as well as EFL
writing course teachers in the classroom assessment context should
develop a detailed, clear, and easy-to-follow scoring guide for either

holistic or analytic scoring. This scoring guide should be developed
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with the contribution of all the writing course teachers involved. The
development of a clear and easy-to-follow scoring guide and the
appropriate use of the guide in terms of applying the criteria when
marking EFL compositions, the inconsistencies between the holistic
and analytic scorings could be minimized (Huang, 2010).

Second, EFL writing assessment professionals in the institutional
assessment context should provide sufficient and systematic rater
training. The findings of this study together with findings from
previous studies do support strong recommendations on the
essentiality of applying rater training to obtain more consistent and
reliable score irrespective the scoring method and rater experience
(Barkaoui, 2008; Weigle, 1998; 2002). This study also has implications
for assessing EFL essays in terms of using holistic or analytic scoring
methods in institutional high-stakes writing assessments and applying
rater training. Few studies have been conducted to investigate the
impact of the scoring methods on the variability and reliability in EFL
writing assessment context. Findings from the study suggested that
when a detailed rater training is applied, the holistic rating could be
adopted to ensure fair and consistent ratings as the analytic rating.

Finally, it is suggested that a well-developed holistic scoring
rubric be used in the institutional assessment context, in which the
assessment is for placement and diagnosis purposes. Using holistic
scoring will make the assessment not only less time-consuming and
cost-effective than using the analytic scoring method but also as
unbiased as analytic scoring (Weigle, 2002). Holistic scoring is quicker,
easier, cost effective and, moreover, the holistic rating is preferable in
norm-referenced testing situations where a student's writing
performance is compared to other students' performances and
therefore it carries "less diagnostic and pedagogical value" (Cooper,
1984, pp. 34-35).

The current study has provided at least three different avenues
for future research in the area of EFL writing assessment. First, future
research should consider the quality of essays, rating category, and the
rater educational background and experience in marking and teaching

EFL writing as factors in the analysis because these factors might
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impact the scoring of EFL papers (Alharby, 2006). Moreover, more
complex studies of the effects of the numbers of raters, task types,
rating categories, occasions, and others would be very beneficial and
timely, using G-theory (Brown, 2004Db).

Second, it is suggested that future research use think-aloud
protocols instead of raters’ follow-up interviews in order to examine
raters’ scoring decision-making processes. This is because the think-
aloud protocol analysis can provide the “richest evidence” about what
raters think and do while rating EFL essays (Connor-Linton, 1995;
Cumming, 1990; Weigle, 1994).

Finally, future research could include both norm-referenced and
criterion-referenced testing programs, use both G-theory and other
sophisticated models such as item response theory approaches (e.g.,
multi-facet Rasch measurement), structural equation modeling to
examine the factors that affect the assessment of EFL students’
English writing performance (Huang, 2008), and use Rasch many-
faceted measurement to investigate the performance of holistic and
analytic scales and to determine whether the scales separate students’
ESL/EFL writing performance. Such models can help us further

understand EFL writing assessment issues thoroughly (Huang, 2011).

The authors’ note: This study is a part of the doctoral dissertation by

Han (2013). The second author served as the supervisor of this dissertation.
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