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Abstract
Writing is thought as the most complicated skill in second language acquisition;
therefore, L2 researchers have always been in pursuit of discovering an effective
approach to improve it. One of the most debated ways is feedback which has a
key role in improving the quality of writing. Much of the previous research on
feedback has focused on analyzing different types of feedback and their effect on
the learners’ writings and few studies have examined the effectiveness of
computer feedback. Therefore, the present study was conducted to 1) determine
what aspects of students’ writings receive computer feedback, 2) examine the
difference in the effect of computer-generated feedback (CBF) and Teacher-based
feedback (TBF) on improving the students’ writing quality and 3) compare the
differences in Depth of Processing (DOP) in processing computer and teacher
feedback. The results indicated that content, style and organization of their essays
received feedback from the teacher and the computer. Teacher feedback was more
effective in terms of its impact on improving the quality of the writing of the
students than computer-generated feedback and it resulted in deeper processing
of lexical items, whereas computer-generated feedback invoked medium
processing on grammar.
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1. Introduction
Numerous studies on L1 and L2 writing have pointed to the role of
feedback in writing (Beach, 1976; Bitchener, 2008, 2012; Bitchener,
Young & Cameron, 2005; Chandler, 2003; Ferris 1995, 1999, 2004,
2010; Sommers, 1980). Feedback functions as an important feature in
developing students’ learning through assessment, which can boost
their self-confidence and encourage them (Alavi, Kaivanpanah,
Danesh, 2019). Nevertheless, researchers have not yet come to a
consensus regarding the effectiveness of feedback on improving the
quality of students’ writings. Truscott (1996) stated in his review essay
that: “…correction is harmful rather than simply ineffective” (p. 360).
He noted that although students desire grammar correction, teachers
should not provide them with corrective feedback as it is harmful. Ferris
(1999) offered a rebuttal to Truscott’s strong opposition against
feedback and argued that evidence and research on feedback was not
conclusive enough to arrive at such strong stance. She contended that
Truscott had disregarded some helpful evidence of corrective feedback.
In 1999, Truscott published another study, in which he strongly held his
position on feedback. In this regard, Ferris (1999, 2004) argued that
providing feedback and grammar correction on students’ writings had
positive effects in terms of improving the accuracy and quality of their
writing. She argued that students desire to receive feedback on their
errors could not be simply disregarded. Similarly, some declare WCF
to be effective in decreasing the number of students’ errors (Ferris,
1999; Chandler, 2003; Lalande, 1982) while others have argued that it
should not be used due to its fruitlessness in the long run (Krashen,
1984; Truscott, 1996; Truscott, 1999).
Despite differences in their opinion about the usefulness of feedback,
Truscott (1996, 1999) and Ferris (2004) agree on two things: first, that
there is not enough research available on feedback and second, that
“proof of burden” is on researchers who claim that feedback and error
correction are necessary for improving writing quality. Reviewing
previous studies on the effectiveness of feedback (Ashwell, 2000;
Fathman & Whalley, 1990; Ferris & Roberts, 2001), Ferris (2004)
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concluded that most studies are in favor of error correction, and
reported that it is not only helpful but necessary
Several studies on L2 writing have proposed that feedback plays a
crucial role in writing and have focused on studying and comparing
different types of feedback which lead to improvement in writing
(Carroll & Swain, 1993; Ferris, 1999, 2002, 2003, 2004, 2010; Ferris &
Roberts, 2001; Han, 2002; Kim & Bowles, 2019; Mackey, Gass, &
McDonough, 2000). Researchers and writing instructors have also had
a strong interest in deciding what types of feedback can better improve
students’ writing skills especially after Ferris (2004) pointed put the
positive effects of error correction on writing and due to the everlasting
controversies among scholars about feedback and its types, in addition
to discover the most effective type.
Written Corrective Feedback (WCF) is considered as one of the most
commonly investigated types of feedback to aid language learners and
to provide them with the correct forms (Long, 1991). Yet the lack of
agreement among researchers has encouraged the researchers of the
present study to examine how deeply learners process the feedback they
receive when revising/ editing their writing. The notion of depth of
processing (DOP) states that if the learner uses higher and greater
cognitive efforts at the time of processing information while drawing
from the prior background knowledge, the possibility of recalling the
processed information increases.
Most studies conducted in WCF have not compared computergenerated feedback with teacher feedback with a focus on students’
DOP using think-aloud protocols. This has encouraged the researchers
to examine the writing aspects attended to in each type of feedback, find
out whether there is a difference between computer-generated and
teacher-based feedback in terms of their effect on improving the quality
of writing, and find out how deeply learners process feedback.
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2. Review of the Literature
2.1. Written Corrective Feedback
Written Corrective Feedback (WCF) is a reaction to language errors in
a writing made by L2 learners. WCF is commonly given on linguistic
errors and targets the accuracy issues of the L2 learners rather than
content, stylistic or organizational errors (Bitchener & Storch, 2016). It
allows students to become aware of their shortcomings and creates a
teacher-student communication in L2 writing class (Ferris, Pezone,
Tade, & Tinti, 1997). Yoshida (2010) states that “Teachers give
feedback in the classroom to prompt learners to use more appropriate
expressions or sentences, even when their utterances are grammatically
correct” (p. 293). Researchers examining the role of corrective
feedback have always been concerned with its effect on improving
students’ writing accuracy as well as its facilitative function (Ferris,
1995; Ferris, 2004; Ferris, 2010; Hyland & Hyland 2006;). To address
controversies about the effectiveness, Chandler (2003), Ferris and
Roberts (2001), Semke (1984), Frantzen (1995), Ferris (2010) and Kim
and Bowles (2019) examined the differences among essays which had
received WCF and those which did not. They found positive effects of
WFC on writing quality. Their results were in line with Lalande (1982)
indicating that WCF improved the L2 learners’ writings. In a similar
vein, a growing number of studies have found positive effects for WCF,
focusing on factors such as the nature of writing assignment task,
students’ proficiency level and the context of the writing class
(Ashwell, 2000; Fathman & Whalley, 1990; Ellis, Basturkmen, &
Loewen, 2001; Ellis, Loewen, & Erlam, 2006; Ferris, 2010; Ferris &
Roberts, 2001; Kim & Bowles, 2019; Norris & Ortega, 2000).
2.2. Studies on Feedback
2.2.1. Types of Feedback
WCF can be direct and indirect. If the instructor seeks to provide the
correct linguistic form, they use direct CF (Bitchener & Storch, 2016).
Direct feedback provides the learners with the correct lexical or
grammatical form, and guidance on how to correct the errors. This type
of feedback is appropriate for situations in which the learners are not
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aware of the correct form (Ellis, 2008). Ferris and Roberts (2001)
believed direct CF is more effective than indirect feedback for lower
level students as it might be more difficult for them to find out the nature
of the error in their writing due to their level of proficiency. Sheen
(2007) noted that direct CF can be useful for the acquisition of specific
grammatical features, especially when it targeted a specific linguistic
feature. As this type of feedback does not require much cognitive
processing from the learner, it may not result in long-term learning
(Ellis, 2008). On the other hand, if the focus is on pinpointing the error
with the purpose of encouraging the learner to use the correct form,
teachers provide indirect CF (Bitchener & Storch, 2016). Indirect
feedback indicates the error and informs the learner that a mistake has
occurred without giving the correct linguistic form. This is usually done
by underlining or using cursors to attract the learner’s attention to the
missing elements (Lee, 2004).
Previous research on direct and indirect feedback has indicated that
for most learners with different proficiency levels indirect feedback is
more effective than the direct type as it accommodates “guided learning
and problem solving” (Lalande, 1982). Indirect feedback also has the
advantage of encouraging students to process the linguistic structures,
whereas in direct CF the disadvantage is that it fosters marginal
reflection on the side of learners, hence it may not lead to long-term
acquisition (Ellis, 2008; Lalande, 1982).
Numerous studies examining the usefulness of feedback have
reached similar conclusions and noted that teacher feedback results in
better improvements of students’ writings (Enginarlar, 1993; Ferris,
1995, 1999, 2002. 2003. 2004. 2010; Ferris & Roberts, 2001; Hedgcock
& Lefkowitz, 1996; Miao, Badger & Zhen, 2006). Nowadays in the fast
pacing modern world of education the necessity to use technology
mediated ways of providing feedback has risen more than the past.
Therefore, the possible effective role of computer programs has gained
the researchers in the field of feedback.
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2.2.2. Computer-generated feedback
While studies in second language writing propose that teacher feedback
has a positive effect on students’ writings, providing students with such
feedback on a large scale can be problematic (Ebyary & Windeatt,
2010). Teachers cannot give personal, fast, feedback on the content to
a large number of students (Grimes & Warschauer, 2010; Lee et al,
2009). Given that, numerous researchers have searched for alternatives
to teacher feedback. One potential solution is employing computer
programs which provide computer-generated feedback (CFB) on
students’ writings.
Computer software that provide feedback on students’ essays are
cost-effective compared to teacher-based feedback.
Computer
feedback is provided by software that provides immediate feedback on
students’ writings (Warschauer, 2004). Most computer-generated
feedback tools are web-based which enables them to provide a set of
support and customer features that range from securing the learner’s
privacy by using a password to providing different writing practices,
model essays and even a system of scoring or placement test (Ware,
2011). These programs provide feedback on a range of various elements
of writing, such as grammatical errors, holistic evaluations regarding
content, style and mechanical and organizational aspects of writing
(Chen & Cheng, 2008; Ericsson & Haswell, 2006; Shermis & Burstein,
2003; Ware, 2005; Warschauer & Ware, 2006).
Computer-generated feedback is an economically feasible
alternative to teacher feedback, as it provides immediate feedback to a
large number of students. Using computer-generated feedback has
dramatically decreased the hours instructors spend on commenting and
correcting writings (Warschauer & Ware, 2006). However, research on
CBF is controversial; whereas some scholars believe it to be effective
after intensive use (Coniam, 2009; Hutchison, 2007; Lee, Gentile, &
Kantor, 2010; Shermis & Burstein, 2003), others have reported no
improvement or negative results after receiving computer feedback
(Warschauer & Grimes, 2008; Lai, 2010; Lee et al, 2009; Tuzi, 2004).
Deciding on whether computer-generated feedback helps students’
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writings or not mainly depends on how writings is described, what is
the purpose of writing and in what way computer is going to help.
Researchers who describe writing as a discrete skill report improvement
after long-term use of this type of feedback (Attali & Burstein, 2006;
Lee, Gentile, & Kantor, 2010; Shermis & Burstein, 2003).
A number of computer software which provide feedback on a
written work are Automated Essay Scoring (AES) (Shermis & Buretein,
2003), Automated Writing Evaluation (AWE) (Warschauer & Ware,
2006), MY Access, Holt Online Scoring, BETSY, Criterion and
Grammarly. In order to test AES effectiveness in providing feedback,
Lee et al (2009) compared a web-based essay evaluating system which
they developed to provide immediate feedback on content and
organization. They compared participants in experimental group who
had feedback from the system and those in control group who wrote
their essays on the computer without receiving any web-based
immediate feedback. No significant difference was found between the
two groups in terms of essay length or in the final scores given by two
human raters.
Attali (2004) employed Criterion, which gives feedback on form,
language use, mechanics, and style as well as a holistic essay score to
find out more about computer-generated feedback. He counted 9275
essays submitted to Criterion by the learners. The software provided
immediate feedback, on the error numbers, and feedback on grammar,
usage, mechanics, and style errors for each essay. The participants were
asked to submit a revised essay according to the feedback they had
received. The data from the first and last submitted essays indicated
improvement of total scores and increase in the length of the revised
versions.
Lai (2010) examined learners’ preferences for computer-generated
feedback. the effect of the software, MY Access on students’ writings
was compared with peer feedback. The results showed that even though
both types of feedback were helpful and effective, students were
inclined to receive peer feedback. In another study, Tuzi (2004)
investigated the relationship between student preferences and
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effectiveness of different types of feedback. He aimed to discover if the
most popular type of feedback among students was the most effective
one leading to success in writing. Twenty L2 writers submitted their
writings to a website which was specially designed for writing and
receiving responses from friends and peers, and face-to-face feedback
from writing instructors. Though students preferred teacher feedback,
computer-generated feedback was more effective on improving the
revised version of their work than oral feedback. Considering the value
of computers, most scholars agree that now the time is ripe to inspect
the potential of computer-generated feedback as a supplement for
teaching writing(Warschauer & Ware, 2006; Chen & Cheng, 2008;
Shermis & Burstein, 2003; Ware, 2005; Hyland, 2010).
The controversies regarding feedback has heated discussions
regarding the types of feedback are most effective; hence researchers
have always been concerned with questions as to whether they should
provide feedback on learners’ writing (Carroll & Swain, 1993;
Chandler, 2003; Ferris, 1999, 2002, 2003, 2004, 2006, 2010; Ferris &
Roberts, 2001; Han, 2002; Kim & Bowles, 2019; Mackey, Gass, &
McDonough, 2000). In addition, they have always been concerned with
the type of feedback which could result in significant improvement of
EFL learners’ writings (Bitchener, Young & Cameron, 2005; Guénette,
2007; Sheen, 2004; Yoshida, 2010). Nevertheless, there is lack of
consistency among studies on the effect of feedback on writing. One
possible reason might be lack of attention to feedback processing by
learners (Kim & Bowles, 2019). Therefore, an examination of the
notion of depth of processing (DOP) is necessary to shed light on how
deeply learners process feedback.
2.3. Depth of Processing (DOP)
Depth of processing (DOP) is defined as the combination of cognitive
effort, degree of analysis, and expansion of intake, together with
employing background knowledge, hypothesis examining, and rule
making used in analyzing and encoding same grammatical or lexical
item in the input. DOP concentrates on participants’ level of cognitive
work and time spent processing the target item, than on accuracy of the
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produced language. DOP measures how deeply the L2 learner takes part
in processing the new data, though he may not find out the correct
answer related to the original structural rule (Leow, 2015; Leow et al.,
2008; Leow & Mercer, 2015; Morgan-Short et al., 2012). The notion of
DOP has not been largely used in relation to writing or feedback, as it
has mostly been investigated in reading tasks. Nevertheless, DOP can
be exceptionally useful for gaining insight into the minds of students as
they receive feedback, how they process it and how they implement it
into their writings.
In one of the few attempts to use think-aloud protocols to discover
how deeply language learners analyze different types of feedback in
their writing, Kim and Bowles (2019) studied 22 adult learners in an
academic writing course. One of the participants’ argumentative essays
received direct correction, whereas in the other one their incorrect
sentences were reformulated in a counterbalanced fashion. Think-aloud
protocols of participants revealed that they processed sentential and
paragraph-level mistakes at a deeper level; however, they overlooked
the superficial-level mistakes when they get reformulation feedback. In
addition, they discovered that reformulations evoked a higher DOP
when participants processed non-surface errors. They could not report
reformulation as the superior type of feedback in comparison with
direct corrections, as their participants were advanced level students
and as they had no measures for learning. Hence they could not
generalize their findings. Similar to Adrada-Rafael and FilguerasGómez (2019), they did not discover any differences between the
performance of the think-aloud and silent groups in their writing tasks.
They concluded that there might not be a one-size-fits-all kind of
feedback for improving students’ writing and that different errors
require different kinds of feedback.
Literature review indicates that studies comparing the effect of
computer and teacher feedback is scarce. Except for one study (Kim &
Bowles, 2019), the role of DOP to in relation to feedback has not been
examined. Therefore, the present study aims to examine how deeply
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learners process different types of feedback. The following questions
are addressed in the present study:
1. Which aspects of students’ writing receive feedback in computergenerated or teacher-written feedback?
2. Is there a difference between computer-generated and teacher-based
feedback in terms of their effect on improving the quality of writing?
3. Is there any difference between DOP in computer-generated and
teacher feedback?
3. Method
3.1. Participants
The participants were 60 (38 females and 22 males) intermediate
Persian-speaking English-as-a-foreign language learners who wrote an
argumentative essay in class. They were assigned to two experimental
conditions (one receiving teacher feedback and the other computergenerated feedback), each including 30 participants. In each group, the
participants were divided into two groups; one had to think aloud while
revising their writing and the students in the other group were silent.
Both groups revised their essays after they receiving indirect/coded
teacher feedback. The participants had an average of 5.5 years of study
of English as their L2.
3.2. Materials
To make sure that participants were homogenous in terms of their
general English proficiency, they took Oxford Placement Test (OPT).
The OPT includes two sections: listening and grammar. There are 100
items in the listening section, which take approximately ten minutes to
complete. The grammar section includes 100 items, which would take
up to 50 minutes. The results revealed that from the original pool of 45
participants, 30 of them were at an intermediate level of proficiency.
Their writings were scored based on the ESL Composition Profile
(see Appendix D) developed by Jacobs, Zinkgraf, Wormuth, Hartfiel,
and Hughey (1981) which considers content, organization, vocabulary,
language use, and mechanics; each one has four scoring ranks ranging
from very poor, poor to fair, average to good, and very good to
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excellent. The proficiency level of the writer is described through a
series of components with clear definers, as well as a numerical scale.
The content component scores range on a scale of 13-30, organization
7-20, vocabulary 7-20, language 5-25, and mechanics 2-5. The rating
level of excellent to very good for content has a maximum score of 30
to a minimum of 27 representing a piece of writing which is wellinformed, practical, (has) thorough growth of thesis, related to given
topic, whereas very poor content of an essay had a maximum score of
16 and a minimum score of 13 showing that the essay “does not show
knowledge of subject, (is) not substantive, not pertinent, or not enough
to evaluate” (Jacobs et al., 1981).
In the group receiving computer-generated feedback, the students’
writings received feedback from two electronic systems, Grammarly
and Write&Improve. The default version of Grammarly is freely
obtainable from its official online website and it can easily be installed
on other devices. Grammarly claims to be the best grammar checker
software in the world. Its free default version checks for grammar,
contextual spelling, punctuation, sentence structure and style, whereas
the premium version provides a check for plagiarism, vocabulary
enhancement, as well as professional proofreading. The second system,
Write&Improve, uses technology developed at the University of
Cambridge. Learners submitted their work and Write & Improve scored
participants’ writings from A1 (lowest) to C2 (highest) on the Common
European Framework of Reference (CEFR) scale. It also indicates parts
of text that need improvement. It points out the errors within seconds in
terms of content, grammatical structures, use of lexical items, style, and
organization. It mostly highlights or pinpoints the errors and does not
provide writers with the immediate correct answer. Therefore, learners
can work on areas that require their attention and keep improving.
To examine the role of DOP in the incorporation of corrective
feedback on the writings of EFL language learners, each participant’s
level of processing for lexical and grammatical items was determined
by following Leow’s operationalization of DOP (2015) (See Appendix
E).
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3.3. Procedures
The study was conducted in two stages; in the first stage, participants
wrote an argumentative essay in 250 words. They were given 40
minutes to write the essay and were not allowed to use dictionary or any
other sources. They were asked to proofread their essays before handing
them to the teacher or submitting them to the software to make sure that
the possible existing errors were not mistakes or slips of pen or typing
errors, which could have been possibly caused by their lack of
concentration and could be self-corrected by the writer (James, 1998;
Qi & Lapkin, 2001; Poulisse, 1999). The participants were instructed
by the teacher on how to think aloud to ensure that they could let their
thoughts flow as they attempted to write the second version of their
essays. The researcher and two other teachers also modeled how to
think aloud while reflecting on the feedback on a piece of writing. The
instruction aimed to help students to explain what they were thinking
while correcting their essays and hence helped the researchers in
gaining insights into their minds and thoughts.
After two weeks, students were required to think aloud concurrently
while revising their essays based on the feedback they had received. For
this stage, they were given the same amount of time to proofread their
work. The two writings of each participant were scored by the
researcher and two raters, using the ESL composition profile. The interrater reliability was calculated 80%. The collected essays were
corrected either by the teacher, or the software in terms of their form
(grammatical accuracy), content, semantics or word choice. The
participants in the Teacher feedback group received indirect coded
feedback on their essays. The teacher feedback included comments on
grammatical errors (grammar, wrong tense, wrong format), and
punctuation and lexical (wrong word, spelling, extra word and extra or
repeated words). In the computer-generated feedback group,
participants received feedback from the software on grammar, spelling,
punctuation, word choice and passive voice. An example of each type
of feedback is provided in the Appendix A, B and C.
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4. Results
Table 1 displays what aspects of students’ essays received feedback in
each group. More errors were found by the teacher than by the
computer. The computer-generated feedback mainly focused on
grammar, spelling, punctuation and partially on “suspicious word”
which generally focused on any lexical problem, extra or even the
wrong format. No further explanation was given by the system in regard
to how the word is suspicious or why it was an error.
Table 1
Aspects of writing receiving teacher written and computer-generated
feedback

Grammar
Spelling
Wrong Format
Wrong Word
Punctuation
Extra word
Suspicious word

Teacher Written
Feedback
78
42
55
37
26
11
10

Computer-generated
Feedback
55
32
30
50

To compare the effects of teacher- and computer-generated feedback
on writing quality, participant’s writing was assessed according to ESL
Composition Profile proposed by Jacobs et al. (1981).As seen in Table
2 the mean score of writings in both groups increased suggesting that
that feedback improves the quality of writing.
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Table 2
Descriptive Statistics of two groups receiving two types of feedback
Group

N

Mean

Std.
Deviation

Std. Error Mean

writing quality Teacher
v1
Feedback+TA

15

80.26

8.97

2.31

Computer
Feedback+TA

15

82.80

5.32

1.37

writing quality Teacher
v2
Feedback+TA

15

85.00

6.81

1.75

Computer
Feedback+TA

15

86.06

4.41

1.14

Table 3 displays the results of the independent sample t-test
comparing the difference between the quality of writing in the groups
receiving teacher feedback and computer-generated feedback.
Table 3
Independent Sample t-test of two groups of teacher and computer
feedback
Levene's
Test for
Equality of
Variances

t-test for Equality of Means
95% Confidence
Interval of the
Difference

F

Sig.

t

df

Sig. (2- Mean
Std. Error
tailed) Difference Difference Lower

Upper

writing quality
4.226 .049 -.940
v1

28

.355

-2.53333

2.69509

2.98730
8.05397

writing quality
4.413 .045 -.509
v2

28

.615

-1.06667

2.09641

3.22763
5.36096

The results reveal that there is no significant difference between the
writing quality of students who received teacher or computer-generated
feedback (sig=.355, sig=.615). However, the comparison of the mean
scores (Table 2) indicate that both types of feedback helped students
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revise their writing accurately and hence as a result of receiving
feedback the quality of writings improved.
To examine the role of DOP in the incorporation of corrective
feedback, each participant’s level of processing for lexical and
grammatical
items
was
determined
following
Leow’s
operationalization of DOP (2015) (See Appendix E). Table 4 displays
the frequency analysis for each level of processing (low, intermediate
and high) regarding lexical or grammatical items after receiving
teacher- and computer-generated feedback.
Table 4
Descriptive Statistics of lexical and grammatical items in the Teacher
and Computer-generated feedback

2
0
0
11
1
0
7
5
6
4
7
9
3
0
6

73

82

32

12
3

102

61

Gran
d
Total

29
25
9
17
11
14
3
11
9
9
14
9
9
11
16

19
3
5
17
4
4
5
18
17
12
13
19
15
17
16

2
1
0
21
4
2
8
8
8
5
7
13
6
0
8

0
10
7
5
2
2
7
7
8
5
4
10
14
10
7

9
17
10
24
7
4
10
16
13
10
12
12
23
16
17

60
88
90
78
70
70
85
86
76
77
88
89
91
77
79

71
90
92
90
85
75
87
87
79
79
89
91
92
78
90

5

4

14

17

92

95

2nd version

9
3
4
8
2
0
2
13
11
8
10
12
7
8
5

1st version

High

23
15
3
7
11
9
0
7
5
7
8
5
4
9
10

2nd version

Medium

0
1
0
10
3
2
1
3
2
1
0
4
3
0
2

1st version

Low

10
0
1
9
2
4
3
5
6
4
3
7
8
9
11

Total High

High

6
10
6
10
0
5
3
4
4
2
6
4
5
2
6

Quality

Total Medium

Medium

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Accuracy

Total Low

Low

Grammatical
items

Participants
(TFB/TA)

Lexical items

Participants
(CFB/TA)
16.

1

0

3

4

5

1

5
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17.

4

4

3

3

1

1

7

5

4

12

17

84

86

18.

3

2

1

4

2

5

7

4

6

10

14

87

89

19.

14

7

6

4

9

1

18

16

7

5

18

90

92

20.

5

3

1

4

7

2

9

10

3

11

18

80

86

21.
22.

1
4

0
8

4
5

7
5

4
5

0
1

8
9

4
13

4
6

12
13

18
19

75
83

83
86

23.

2

3

1

4

3

1

6

6

2

10

15

78

82

24.

2

2

2

3

4

4

5

6

6

10

12

80

83

25.

4

3

1

2

5

3

6

8

4

11

19

81

84

26.

5

1

3

5

2

5

10

3

8

7

16

76

79

27.

2

0

4

4

3

6

6

3

10

8

18

90

92

28.
29.

1
7

9
4

2
3

5
1

10
6

7
4

6
8

19
10

9
7

13
12

19
20

87
80

88
84

30.

4

2

5

8

5

9

12

7

14

14

22

79

82

59

48

44

63

71

50

Gran
d
Total

The results in Table 4 indicate that participants processed lexical
items more at a medium level (82) than at a low level (73) or than at a
high level (32). Participants in computer-generated feedback group
processed the lexical items more at a low level (59) than at a medium
(48) or at a high level (44). These DOP results suggest that learners
spent more time processing lexical items according to the collected
think-aloud data, which means that participants employed a greater
level of cognitive effort to focus on the meaning of the target item. In
teacher feedback, most participants processed the grammatical items at
a low level (123) rather than medium (102) or a high level (61), while
in computer-generated feedback group, participants processed the
grammatical items more at a medium level (71), than at a low (63) or a
high level (50). This would suggest that after receiving teacher
feedback, participants had lower level of cognitive effort for
grammatical items than for lexical items. However, in the computer
group they had a medium level of processing for grammatical items
while writing the second version of their essay.
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The quality of the first and revised writings were compared to find
out how DOP is related to changes in the written product. Table 5
presents the descriptive statistics for the first and the second writings.
Table 5
Descriptive Statistics of the pre and posttest in teacher and computegenerated feedback

Group

N

Mean

Std.
Deviation

Std. Error Mean

writing quality Teacher Feedback+TA
v1
Teacher Feedback+Silent

15 80.2667

8.97987

2.31859

15 73.9333

5.54806

1.43250

writing quality Teacher Feedback+TA
v2
Teacher Feedback+Silent

15 85.0000

6.81385

1.75933

15 80.1333

5.13902

1.32689

writing quality Computer Feedback+TA
v1
Computer Feedback+Silent

15 82.8000

5.32112

1.37391

15 74.7333

5.43095

1.40227

writing quality Computer Feedback+TA
v2
Computer Feedback+Silent

15 86.0667

4.41534

1.14004

15 77.6667

4.99524

1.28976

Table 5 indicate that the mean scores of students’ writings after
receiving both types of feedback improved. Both types of feedback
resulted in quality improvement. Comparing the mean scores for the
second version of students’ writings who thought aloud and those who
remained silent after receiving the same type of feedback shows higher
scores for both groups and hence more improvement for those who
thought aloud in both feedback groups.
A paired sample t-test was run to examine how DOP is related to the
changes in the writings. As it can be seen in Table 6, there is a
significant difference between the writing quality in the pre and posttest
after receiving feedback.
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Table 6
Paired sample T- test comparing DOP in the first and revised writing
Levene's
Test

F

Teache
r
FB

Compu
ter
FB

Sig.

t-test for Equality of Means

t

Sig.
Std.
(2- Mean Error
taile Differ Differ
df d)
ence ence

95% Confidence
Interval of the
Difference
Lower

Upper

writing
quality v1

3.90
2.32
6.3333 2.7254
.058
28 .028
3
4
3
2

.75056

11.91611

writing
quality v2

2.31
2.20
4.8666 2.2036
.139
28 .036
7
9
7
0

.35279

9.38055

writing
quality v1

.000

1.00 4.10
8.0666 1.9631
28 .000
0
9
7
5

4.04533

12.08800

writing
quality v2

.649 .427

4.88
8.4000 1.7213
28 .000
0
0
9

4.87390

11.92610

Table 6 show that higher processing led to higher quality. Both
groups had improvements in their second writing. However, when
comparing the DOP results, it can be seen that teacher feedback resulted
in more instances of deeper processing for both lexical and grammatical
items, therefore it proved to be more effective.
To find out whether the improvements from the first to the second
writing were significant, the gain scores were compared using paired ttest.
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Table 7
Gain scores in two groups of teacher and computer-generated
feedback
Teac
her
FB
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Pre
test

Post test

Gain
Scores

Comp
uter
FB

60

71

11

88
90
78

90
92
90

2
2
12

2

70
70
85

85
75
87

15
5
2

5

86
76
77

87
79
79

1
3
2

8

88
89
91
77

89
91
92
78

1
2
1
1

11

79
70
71

90
76
79

1
6
8

15

75
80
83

83
88
89

8
8
6

18

86
77
69
70

90
80
76
79

4
3
7
9

21

73
76
68

78
79
74

5
3
6

25

70
68
73

78
74
79

8
6
6

28

1

3
4

6
7

9
10

12
13
14

16
17

19
20

22
23
24

26
27

29
30

Pre test

Post test

Gain
Scores

92

95

3

84
87
90

86
89
92

2
2
2

80
75
83

86
83
86

6
8
3

78
80
81

82
83
84

4
3
3

76
90
87
80

79
92
88
84

3
2
1
4

79
70
67

82
73
71

3
3
4

65
72
73

70
74
75

5
2
2

75
79
77
76

77
81
83
77

2
2
6
1

80
79
84

82
83
87

2
4
3

79
68
77

80
73
79

1
5
2
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Table 7 presents the results of each participant’s gain score after
receiving teacher or computer feedback in order to make a comparison
between pretest and posttest results. Table 8 presents the results of
independent sample t-test comparing gain scores in both feedback
groups.
Table 8
Independent Sample t-test comparing gain scores in two groups of
teacher and computer-generated feedback
Mean Mean

Levene's Test

t-test for Equality of Means

teache comp
r
uter

F
5.13

3.10 16.71
4

Sig.
.000

t
2.79
6

95%
Confidence
Sig.
Std. Interval of the
(2- Mean Error Difference
tailed Differ Differ
df
)
ence ence Lower Upper
58

.007 2.033

.727

.578 3.489

A significant difference was found between the gain scores in
teacher and computer-generated feedback groups indicating that
teacher feedback is more effective than computer feedback in
improving the quality of writings.
5. Discussion
The present study focused on the aspects which received teacher and
computer feedback. The findings indicated that computer-generated
feedback focused on the basic aspects of writing such as grammar,
spelling, punctuation and a vague, general category, called suspicious
word category. Teachers also commented on grammar, spelling,
punctuation; however, rather than providing “suspicious word”
feedback type, teacher feedback was detailed in expressing the lexical
problem and dividing errors into wrong format and wrong word and
extra word. Although computer-generated feedback has a number of
advantages such as providing the opportunity for the students to submit
various versions of their writings and receive immediate feedback,
offering holistic and analytic scores, presenting graphs and charts to
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display learner improvement, it is mechanical and does not take into
account the implied meaning in complex sentences; hence, for complex
structures computer feedback is unable to detect more complicated
errors.
The effect of teacher- and computer-generated feedback on the
quality of EFL students’ writings were compared. The results indicated
a significant improvement in the quality of writings in both feedback
groups. Students in the teacher feedback group had deeper processing
of lexical and grammatical items and higher writing quality
improvement than those receiving computer-generated feedback
(Ware, 2011; Leung, 2017). Students who received teacher feedback
had to interpret the error codes, discover the nature of it, and then
produce a revised version of it. Contrary to students in the computergenerated feedback group who directly received the corrected version
of their errors and did not process their errors, students in the teacher
feedback group cognitively analyzed the received feedback in order to
revise their paper; their involvement enhanced the chances of long-term
learning and ultimately enabled them internalize the correct forms. This
is highlighted by Leow and Mercer (2015) who noted that higher levels
of cognitive processing are more likely to result in learning and leaving
memory traces for future retrieval.
The findings of the present study related to the second research
question focusing on improvement in the writing quality are in line with
Ebyary and Windeatt (2010) who reported a significant improvement
for most participants and a fairly dramatic improvement from their first
to second essay after receiving teacher feedback. The findings
regarding the higher quality of writings after receiving teacher
feedback compared to computer-generated feedback are in line with
those of Ferris (2002), Ferris and Roberts (2001), Shizuka (2000),
Kahraman (2013) and Ware (2011) who reported that teacher-feedback
in a coded or indirect style, is most effective in improving the
participants’ writing skill and accuracy, developing their metalinguistic
awareness, reducing anxiety and fostering language learners’ cognitive
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and affective, as well as contributing to long-term learning of specific
linguistic forms.
Regarding the differences in DOP of the participants receiving
teacher and computer-generated feedback, it was found that participants
had low processing of lexical items and medium processing of
grammatical items in the computer-generated feedback group and in
teacher feedback medium processing of lexical items and low
processing of grammatical items was reported. For computer-generated
group, this shows that participants employed more cognitive effort
while processing the grammatical items, as they spent more time
comparing their mistakes against the universal grammatical rules. This
might be due to the way they received feedback; the correct answer was
directly given to them by the software, while the teacher did not directly
provide the correct answer and only pointed out that an error has
occurred which demanded some levels of cognitive activity and
processing on the part of students. In the computer-generated feedback
group only a few more instances of medium (71) than low (63)
processing were reported when processing the grammatical items.
Students who received teacher feedback processed the lexical items at
medium level (82) and the grammatical items at low level (123). As
Sachs and Polio (2007) noted direct error correction highlights the
errors more clearly, like the computer software, whereas in teacher
feedback the errors were not directly corrected, but only located and
coded based on the type of error. On the other hand, as in teacher
feedback the correct answer was not given to the participants, they had
to employ higher cognitive effort to discover the meaning. As Leow and
Mercer (2015) discussed learners apply a greater cognitive effort to
fully understand the meaning of the words and their prior knowledge.
Deep processing takes place when learners pay attention to features
beyond the appearance of lexical items, when learners process and
analyze a word for its meaning or consider its relation with other words
(Leow & Mercer, 2015). Software such as Grammarly or Write &
Improve which offer computer-generated feedback have yet to be strong
enough to replace a teacher’s feedback (Ware, 2011). In these programs
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writing analysis occurs in terms of a defined collection of rules and
formulas; therefore, they are unable to provide feedback on deeper,
more complicated concepts conveyed through language (Ware, 2011;
Leung, 2017). Based on the findings it can be argued that computergenerated feedback is effective in improving the quality of students’
writings. Although it has the potential to be used as for writing
instruction courses due to its distinctive features such as the speed in
providing feedback and scoring writings as well as the ability to provide
charts and statistics on students’ improvement or proficiency level, it is
recommended to be employed as a supplement for writing courses and
not as a replacement (Chen & Cheng, 2008; Shermis & Burstein, 2003;
Ware, 2005; Warschauer & Ware, 2006).
Hence the students are prompted to process the teacher feedback
deeply compared to computer feedback. The higher level of processing
for lexical items in the teacher feedback group than in the computer
group might be due to the fact that inferring the meaning and trying to
find the problem in the detailed coded feedback offered by the teacher
demanded more attention and cognitive effort on the part of the
learners. As Leow and Mercer (2015) describe deeper processing of
lexical items happens when learners apply a greater cognitive effort to
the meaning of the words and use prior knowledge. One more concern
about computer-generated feedback can be due to its mechanic and
formulaic nature, as it could be seen in the results participants had low
processing of lexical term when receiving computer-generated
feedback. Processing the lexical items relates to meaning and demand
deeper understanding of the target language. As it has been seen in the
present study, computer-generated feedback can sometimes miss the
imbedded meaning in some complex sentences and hence cause the
sense that it is detached from the real world contexts, which may cause
some shortcomings when computer is the main source of correction
(Warschauer & Grimes, 2008; Lai, 2010; Lee et al, 2009; Tuzi, 2004).
6. Conclusion
Teacher feedback can be more time consuming and in some occasions
it can even become subjective; however, when it comes to more
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complex language structures it seems more fruitful than computergenerated feedback due to the reasons discussed at the results section
which relate to giving indirect, coded feedback as well as being able to
attend to more errors. The computer-generated feedback, on the other
hand, can be delivered in seconds as soon as learners submit their
essays. It has various advantages such as providing student privacy,
model essays and a scoring system or level identification. However, at
times it is unable to decipher complicated notions. Hence, teacher
feedback is perceived to be more effective in providing comprehensive
type of feedback and resulting in higher quality scores.
The findings regarding DOP pointed to differences in processing of
lexical and grammatical items in teacher and computer-generated
feedback. The reason for this difference might be due to students’ lack
of experience working with a computer software that provided them
with feedback on their writings.
More research is required to test the situations in which the
computer-generated feedback software is used, the content of the essay,
and the purpose of the students are taking the writing course to further
explore the results of the present study regarding the higher quality of
students’ essays after receiving teacher feedback Still, to increase
knowledge about the use of technology in providing feedback, teachers
need to learn how to benefit from computer-generated feedback in
improving quality and accuracy of students’ writing. Overall, there
might not be a one-size-fits-all kind of feedback for improving students’
writing quality, hence computer-generated feedback can be employed
as a supplement alongside with teacher feedback to deliver more
effective results.
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Appendix
Teacher Feedback Sample
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Computer-generated Feedback (Write&Improve)
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Appendix C
Computer-generated Feedback (Write&Improve)
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Appendix D
ESL Composition Profile (Jacobs et al., 1981)
ESL COMPOSITION PROFILE
STUDENT
SCORE

TOPIC

LEVEL

CRITERIA

30- 27

EXCELLENT TO VERY GOOD:
knowledgeable • substantive •
thorough development of thesis •
relevant to assigned topic

26-22

CONTENT

DATE

21-17
16-13

GOOD TO AVERAGE: some
knowledge of subject • adequate range
• limited development of thesis •
mostly relevant to topic, but lacks
detail
FAIR TO POOR: limited knowledge
of subject • little substance •
inadequate development of topic
VERY POOR: does not show
knowledge of subject • non-substantive
• not pertinent • OR not enough to
evaluate

COMMENTS
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20-18

ORGANIZATION

17-14

13-10

9-7

EXCELLENT TO VERY GOOD:
fluent expression • ideas clearly
stated/supported • succinct • wellorganized • logical sequencing •
cohesive
GOOD TO AVERAGE: somewhat
choppy • loosely organized but main
ideas stand out • limited support •
logical but incomplete sequencing
FAIR TO POOR: non-fluent • ideas
confused or disconnected • lacks
logical sequencing and development

VOCABULARY

VERY POOR: does not communicate
• no organization • OR not enough to
evaluate
20-18

EXCELLENT TO VERY GOOD:
sophisticated range • effective
word/idiom choice and usage • word
form mastery • appropriate register

17-14

GOOD TO AVERAGE: adequate
range • occasional errors of
word/idiom form, choice, usage but
meaning not obscured

13-10

9-7

FAIR TO POOR: limited range •
frequent errors of word/idiom form,
choice, usage • meaning confused or
obscured
VERY POOR: essentially translation
• little knowledge of English
vocabulary, idioms, word form • OR
not enough to evaluate
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25-22

LANGUAGE USE

21-18

17-11

10-5

EXCELLENT TO VERY GOOD:
effective complex construction • few
errors of agreement, tense, number,
word order/ function, articles,
pronouns, prepositions
GOOD TO AVERAGE: effective but
simple constructions • minor problems
in complex construction • several
errors of agreement, tense, number,
word order/function, articles,
pronouns, prepositions but meaning
seldom obscured
FAIR TO POOR: major problems in
simple/complex constructions •
frequent errors of negation, agreement,
tense, number, word order/function,
articles, pronouns, prepositions and/or
fragments, run-ons, deletions •
meaning confused or obscured
VERY POOR: virtually no mastery of
sentence construction rules •
dominated by errors • does not
communicate • OR not enough to
evaluate
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MECHANICS

212
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5

EXCELLENT TO VERY GOOD:
demonstrates mastery of conventions •
few errors of spelling, punctuation,
capitalization, paragraphing

4

GOOD TO AVERAGE: occasional
errors of spelling, punctuation,
capitalization, paragraphing but
meaning not obscured

3

2

FAIR TO POOR: frequent errors of
spelling, punctuation, capitalization,
paragraphing • poor handwriting •
meaning confused or obscured
VERY POOR: no mastery of
conventions • dominated by errors of
spelling, punctuation, capitalization,
paragraphing • handwriting illegible •
OR not enough to evaluate

L2 Writers’ Processing of Teacher vs. Computer-generated Feedback

213

Appendix E
Operationalization of Depth of Processing (DOP), Leow (2015)
Operationalization of Depth of Processing (DOP): Lexical Items

Descript
ion

Descript
ors

LEVEL 1

LEVEL 2

LEVEL 3

Low depth of
processing

Medium depth of
processing

High depth of
processing

Shows no
potential for
emerging formmeaning
connection
reads target

Provides some
evidence of
processing target
item

Provides evidence of
making accurate form meaning connection

spends a bit more
time processing
target item

spends time processing
target item

quickly translates
the phrase to
English but leaves
the target in
Spanish

makes a
comment that
indicates some
says s/he isn’t sure processing of
what it is says s/he target item
will click
some level of
something repeats
cognitive effort
the target item
to get meaning
carefully
of target item
pronounces target
word
does not
spend much
time
processing
target item
low level of
cognitive effort
to get meaning
of target item

provides an accurate
translation of target
item or finds a different
way to say almost the
same thing high level of
cognitive effort to get
meaning of target item
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Operationalization of Depth of Processing (DOP): Grammatical
Items
Low depth of
processing

Medium
depth of
processing

High depth of
processing

Noticing

Reporting

+ Understanding
(based on accuracy
of underlying rule
or form- meaning
connection)

Description Shows no
potential for
processing
target form
grammaticall
y

Comments on
target item in
relation to
grammatical
features

Arrives at an
inaccurate,
partially or fully
accurate target
underlying
grammatical rule

Descriptors reads target
quickly
translates the
phrase to
English but
leaves the
target in
Spanish
carefully
pronounces
target item

spends a bit
more time
processing
target item

makes
hypotheses
regarding target
item provides an
inaccurate,
accurate and/or
partially accurate
rule

Level of
awareness

repeats target
item

makes
comments
that indicate
some
processing
of target
item
some level of
cognitive
effort to
process target

corrects
previous
translatio
n
spends much time
processing target
item high level of
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Says s/he
isn’t sure
what it is
does not spend
much time
processing
target
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item
cognitive effort to
grammatically process target item
grammatically

