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Abstract

In recent years, machine translation (MT) has been gaining popularity, both in academic settings and in
everyday life among foreign language students. However, insufficient research has been conducted in this
field. Moreover, the findings of extant literature are often contradictory, and there are few empirical studies
based on students’ actual outcomes. Therefore, the present study investigates the effectiveness of using MT
in English-as-a-Foreign-Language (EFL) writing classes. It particularly examines whether students’ L2
writing proficiency levels influence their revisions when using MT. According to the results, using MT
helped all levels of students improve their revisions, but to a different extent depending on their L2 writing
proficiency levels. Compared to the higher-level students, the lower-level students made fewer changes per
error, resulting in less improvement in the revised versions. Furthermore, this study found that the lowest-
level students benefited the least from MT, mainly due to their limited L2 knowledge. Conversely, the
higher-level students benefited more from MT by critically selecting better options between their own
translations and those produced by MT. Overall, this study includes several pedagogical implications for
using MT in L2 writing classrooms.
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Introduction

During L2 writing, learners generally struggle with aspects such as vocabulary, grammar, content,
organization, and stylistic conventions (Groves & Mundt, 2015; Tsai, 2019). Particularly, linguistic
difficulties are often the most urgent issue for L2 learners, since linguistic accuracy is directly related to the
overall quality of L2 writing (Min, 2006; Van Waes & Leijten, 2015). Hence, in order to compensate for
their limited language proficiency, L2 learners often utilize various online resources, such as online
dictionaries, grammar checkers, websites, and Google. In recent years, an increasing number of college
students have been using machine translation (MT) for various academic purposes, including learning
vocabulary, reading, and writing (Alhaisoni & Alhaysony, 2017; Garcia & Pena, 2011), due to its
convenience, immediacy, and cost-effectiveness (Briggs, 2018). Moreover, since Google shifted from a
phrase-based MT system to a neural MT (NMT) one in 2016, its accuracy has significantly improved (Le
& Schuster, 2016; Tsai, 2019). Particularly, deep learning in NMT allows “the system [to] infer by itself
the best representation from the data” (Poibeau, 2017, p. 184) rather than perform a word-by-word
translation, and as a result, NMT received a remarkable BLEU score, a metric that determines MT accuracy
(Bowker & Ciro, 2019; Koehn, 2020). It is also expected to become more accurate in the near future
(Stapleton & Kin, 2019).

Previous studies have listed the benefits of using MT in L2 classrooms from various perspectives. Most
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importantly, from the linguistic and cognitive perspectives, MT is a useful means of facilitating L2 learning
because it highlights students’ errors and helps them to notice and correct these errors, thus directing them
to focus on the process of language learning (Lee, 2020; Nifio, 2008). More specifically, these studies have
revealed that MT raises students’ linguistic awareness when conducting a post-editing task and comparing
their own L2 writing with the MT outputs, which ultimately leads to reductions in the number of lexical
and grammatical errors.

The process of detecting and correcting errors in their own writing or MT outputs, in turn, not only cultivates
autonomous and self-directed learning (Kliffer, 2008; Lee, 2020), but it also encourages problem-solving
and critical-thinking skills, since it requires students to reflect on their writing and MT outputs (Clifford et
al., 2013; Nifio, 2009). From an affective perspective, it reduces L2 writing anxiety, and it creates a more
comfortable learning environment (Bahri & Mahadi, 2016; Nifio, 2009). Consequently, the students in
previous studies showed a positive attitude and greater satisfaction with regard to using MT in language
classrooms (Bahri & Mahadi, 2016; Garcia & Pena, 2011; Nifio, 2009).

However, the effectiveness of MT on L2 writing may vary according to learner variables. Particularly,
considering that students’ L2 proficiency level affects their revising strategies and writing outcomes
(Cardelle & Corno, 1981; Chen et al., 2015; Lee, 2009; Qi & Lapkin, 2001), it also influences students’
behaviors, attitudes, and writing outcomes while using MT. Although prior MT studies have assumed that
MT may benefit students to different degrees depending on their proficiency levels (Bahri & Mahadi, 2016;
Briggs, 2018; Lee, 2020; Tsai, 2019), the findings of these studies are still tentative and inconsistent. This
is particularly because such studies have explored the effectiveness of using MT among single proficiency-
level students without comparing different language proficiency levels. The issue of which groups of
learners would benefit more from MT entails several important pedagogical concerns and will influence L2
teachers’ pedagogical decisions and practices regarding the use of MT. Therefore, the present study
investigates how English writing proficiency level may influence the effectiveness of using MT during
English-as-a-Foreign-Language (EFL) students’ revision processes.

Literature Review

L2 writing is a difficult and complex skill in which students simultaneously face two particular tasks: a)
organizing their ideas in terms of content and b) articulating their ideas in the L2. Generally, they struggle
more often with the latter (Roca De Larios et al., 2002). Although adequate feedback and regular revisions
can lead to substantial improvements in the L2 writing process, the opportunities are often limited in L2
writing classrooms for various reasons such as classroom constraints (Tsai, 2019). Under this situation,
using MT can be an alternative to providing learners with individualized feedback with regard to their
writing.

Even earlier MT studies have shown that the use of MT can facilitate L2 skills and help students enhance
their L2 writing by assisting them in correcting their lexicogrammatical errors (Nifio, 2008, 2009). MT can
also help students deliver their intended meaning more efficiently and fluently (Garcia & Pena, 2011) and
focus more on the discourse and content levels beyond the linguistic ones (Groves & Mundt, 2015).
Moreover, with the introduction of NMT, the accuracy of MT has increased both in vocabulary and
grammar, hence solving some of the lexical and grammatical problems of its earlier iteration (White &
Heidrich, 2013). For example, according to Stapleton and Kin (2019) and Ducar and Schocket (2018), the
current version of MT is not only capable of translating vocabulary more accurately and appropriately based
on the context of the words used, but it also uses higher level vocabulary with greater lexical density.
Furthermore, by using a large database, MT can translate colloquial language, less frequently used words,
misspelled words, and less-common idioms (Ducar & Schocket, 2018). Also, regarding grammar, MT
produces outputs with fewer linguistic errors than EFL students (Lee, 2020; Tsai, 2019). Accordingly, MT
can help improve students’ L2 writing, and L2 students consider MT outputs superior in terms of both
vocabulary and grammar (Briggs, 2018; Stapleton & Kin, 2019). Tsai (2019) and Lee (2020) used MT as a
CALL (computer-assisted language learning) model and found that students’ L2 writing significantly
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improved. In both studies, the students benefited from MT in terms of vocabulary expansion, content
improvement, and reduction in the number of lexicogrammatical and mechanical errors.

Despite the potential benefits of MT in L2 writing classrooms, language teachers are still reluctant to utilize
MT in their classrooms for a few reasons. The first reason is the historical inaccuracies of MT, which have
been mostly caused by statistical machine translation, the predecessor of NMT. As mentioned earlier, recent
studies have shown that MT accuracy has significantly improved. Hence, as the lexicogrammatical accuracy
of MT exceeds that of intermediate EFL students, it can respond to students’ queries and aid their L2 writing
(Briggs, 2018; Lee, 2020; Stapleton & Kin, 2019). The second reason stems from L2 teachers’ negative
views toward translation, such as that translation is unnatural and ineffective, produces interference, or
prevents students from communicating and thinking in the foreign language (Cohen & Brooks-Carson,
2001; Howatt, 2004; Malmkjaer, 1998). However, according to Kim and Yoon (2014), translation tasks can
bring about benefits in L2 writing classrooms depending on the involved language proficiencies, task types,
and teacher interventions. Cook (2010) also viewed translation as pedagogically effective and educationally
desirable because it can develop L2 awareness and use. Moreover, studies found that translation is the most
frequently used method among Asian EFL students during L2 writing (Kim, 2011; Kim & Yoon, 2014;
Wang & Wen, 2002) and that translation, including mental translation, naturally occurs during L2 writing
(Liu, 2009). Kim (2011) further revealed that Korean EFL students often cannot utilize the L2 knowledge
that they learned during high school in their L2 writing, and thus, translation tasks can help them activate
their L2 knowledge and use it in their writing because they learned English mostly through the grammar-
translation method during high school. In addition, L1 use helps students generate content, plan and monitor
their writing process, search for better vocabulary, use compensatory strategies, and reduce their cognitive
load during L2 writing, and thus enhances the quality of their L2 writing (Briggs, 2018; Choi & Lee, 2006;
Kim & Yoon, 2014; Wang & Wen, 2002). While translation is indispensable in L2 learning (Butzkamm &
Caldwell, 2009), as Cook (2010) emphasized, it should function as a means instead of an end in L2
classrooms. With the introduction of MT, translation has been reinstated in L2 writing classrooms (Briggs,
2018; Lee, 2020; O’Brien et al., 2018). For instance, Goulet et al. (2017) and O’Brien et al. (2018)
recommended the maximized use of translation while using MT, that is, writing in the L1 first, machine-
translating the text, and self-post-editing to maximize efficiency and reduce cognitive load.

Although the majority of previous studies have confirmed that MT can be helpful for L2 writing, they
seldom considered learner variables, such as language proficiencies, strategies, or attitudes, when
investigating MT. Moreover, concerning students’ language proficiencies in the effectiveness of MT in L2
writing, previous studies have presented inconsistent results. On the one hand, a group of MT scholars have
claimed that MT is more helpful for beginners and low- and intermediate-level students (Garcia & Pena,
2011; Kliffer, 2008) because “the cognitive demands associated with English production can be
overwhelming to students of lower proficiency levels” (Briggs, 2018, p. 17). MT can reduce the cognitive
load for them, and as a result, students write more fluently with less effort. On the other hand, Bahri and
Mahadi (2016) and Tsai (2019) argued that it might not be appropriate to incorporate MT into beginner or
low-level EFL classrooms. Lee (2020) speculated that lower-level students benefit less from MT due to
their lack of L2 knowledge, confidence, and motivation. According to Valijarvi and Tarsoly (2019),
beginner-level students rely more frequently on MT, but advanced-level students benefit more from it. In
addition, several studies have maintained that MT grammatical accuracy exceeds that of intermediate EFL
students and students view MT as superior to them (Briggs, 2018; Lee, 2020; Stapleton & Kin, 2019; Tsai,
2019). However, this view can be subjective and relative depending on their L2 proficiencies. In other
words, students with different L2 proficiencies “may have different understanding of the errors produced
by the translation program, or may interact differently”” with MT (White & Heidrich, 2013, p. 243), and as
a result, the effectiveness of MT can vary depending on students’ L2 proficiency levels. This issue will, in
turn, affect L2 teachers’ decisions regarding whether and how to use MT in their classrooms, as well as
students’ perceptions and behaviors toward using MT. Despite its significance, none of these studies have
actually compared different language proficiency levels and evaluated the effectiveness of MT according
to such levels.
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Another issue with previous MT studies lies in their scarcity of student outcomes, since they generally have
focused on students’ perceptions of using MT. Therefore, it is necessary to investigate the relationship
between the effectiveness of using MT in L2 revisions and students’ L2 writing proficiency based on their
revision outcomes. In order to achieve this, the present study addresses the following research questions:

1. Did the number of changes in size, type, and function in the students’ revisions with MT differ
according to their L2 writing proficiency levels?

2. Did the students have different degrees of benefits from MT during revision, depending on their
L2 writing proficiency levels?

Method

Research Procedure

In this study, the participants consisted of 80 students (male = 46; female = 34) enrolled in a general English
class, which focused on reading and writing, at a four-year university in Korea. The task involved multiple
stages of writing, and each student produced four versions: a) the L1 writing, b) their own L2 translation,
c) the MT translation, and d) a revised version of their L2 translation. First, the students wrote essays
(approximately half a page) about technology and human society in Korean. Second, they translated their
essays into English on their own. Third, they used Google Translate to translate the essays. Finally, they
compared their own L2 versions with the MT version and revised their L2 versions. This task was presented
as a homework assignment and was not included in the final grade. The students were given one week to
submit all four versions. The use of dictionaries or other resources was also allowed during the writing and
revision process.

The current task was included in the curriculum for the following reasons. First, as prior studies have
claimed that translation tasks facilitate L2 writing (Kim & Yoon, 2014; Liu, 2009) and particularly help
Korean EFL students improve their L2 writing by activating their L2 knowledge (Kim, 2011), the task was
expected to help the students connect their L2 knowledge with their L2 writing. Second, an increasing
number of students are using MT for academic purposes, with more students translating larger passages of
text than ever before (Murtisari et al., 2019), and the students in this study also showed a similar pattern. A
brief survey conducted prior to the task revealed that approximately one-third of them (31.7%) wrote in
their L1 and translated an entire paragraph or text into the L2 using MT and then post-edited the text.
Therefore, this method allowed the author to investigate one of the popular ways in which L2 students used
MT. In addition, this method allowed the author to compare the L1 writings, the students’ L2 translations,
the MT translations, and the revised versions, with specific focus on tracing the revision process and
detecting the sources of the errors.

Data Analysis

The present study employed mixed methods for a more robust and in-depth analysis of the data. The primary
data sources included the students’ original (their own L2 translation) and revised versions. For the analysis
of these versions, multiple steps of quantitative analysis were employed. During the first step, two trained
raters assessed the students’ L2 translations and the revised versions based on a holistic six-point scale
adapted from the TOEFL writing rubric (see Appendix A). Then, according to the scores of their original
L2 texts, the students were categorized into five groups, ranging from Group 2 (the lowest level) to Group
6 (the highest level).

During the next step of analyzing errors and changes in the samples, the present study, which adopted Lee’s
(2020) framework, categorized errors into a) mechanics, b) vocabulary, or ¢) grammar. This study further
classified grammatical errors into global and local errors because their significances can widely differ in
L2 writing. Global errors refer to those that seriously impede intended meaning, while local errors refer to
those that “although potentially irritating to an audience unfamiliar with multilingual writing,” do not
impede meaning (Kurzer, 2018, p. 15). Based on Kurzer’s (2018) classification, fragments, run-ons, verb
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tenses, and sentence structures were classified as global grammatical errors, while the rest of the errors,
involving, for instance, articles, prepositions, and word forms, were categorized as local errors. All of the
errors and changes were normalized by dividing by the number of words for a clearer comparison among
the groups. Finally, the descriptive statistics regarding the students” own L2 translations and their revised
versions were calculated, after which t-tests were conducted to determine whether there were significant
differences between the two versions.

In the third step, the raters tracked all of the changes made in the revised versions and categorized them in
terms of the size, type, and function of the revisions, based on the framework adapted from Min’s (2006)
study (see Appendix B for a sample). In this study, size refers to linguistic units of change such as symbols,
words, phrases, or clauses/sentences. A paragraph unit was not included in this study because replacing an
entire paragraph with the MT outputs was not allowed in the current task. Type of revision refers to either
surface (no change in the overall meaning of the original sentence), micro-text-based (changes affecting
the meaning of a sentence but not altering the summary of the text), or macro-text-based (changes altering
the overall summary of the text) changes. Each category includes the subcategories of Addition, Deletion,
Substitution, Permutation (rephrasing information), Distribution (rewriting the same information in larger
chunks), Consolidation (putting separate information together), and Reordering. Function refers to the
reasons for making each change, including Mechanics, Word Choice, Grammar, Cosmetic (meaning that it
preserves meaning and has the sole function of making the text look better), Texture (making the text more
cohesive and coherent), Unnecessary Expression, and Explicature (making the text more explicit) (See
Appendix B).

In the fourth and final step, an analysis of variance (ANOVA) was employed to determine whether there
were any differences in the numbers of errors and changes, depending on the students’ L2 writing
proficiency levels. Overall, the interrater reliability values for scoring the two versions were 0.90 for the
students’ L2 translations and 0.91 for the revised versions.

Figure 1

Data Analysis Procedure
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The quantitative analysis of the students’ writings showed the overall patterns of their revisions as well as
the patterns idiosyncratic to the different L2 writing proficiency groups. However, the analysis did not
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explain the underlying reasons for the students’ revising behaviors. Thus, in order to complement the
guantitative data sources, retrospective interviews were conducted. Based on the analysis of both writing
versions, 13 students were selected. Among them, six were selected because their revision patterns appeared
unusual (e.g., they either made a significant number of changes or rarely made a change, or they either
greatly improved or did not improve in the revised versions). The rest of the students were randomly
selected from among the volunteers.

Overall, the interviews were free-structured in form and took approximately 20 min per student. During the
interviews, the students freely discussed their experiences and perceptions about using MT during writing
as well as the benefits and difficulties of using MT during the task (see Appendix C for the interview
guestions). Each interview was recorded, transcribed, and thematically coded by the same raters who
evaluated the students’ writings. In addition, the students’ remarks were coded as positive or negative
responses, after which the results were compared across the groups. Since the categories were clear, the
intercoder reliability was high (96%). The data analysis procedure is summarized in Figure 1.

Results

The Students’ Writing Outcomes

With regard to the students’ own L2 translations (original versions), 14 students scored 2 (Group 2), 18
students scored 3 (Group 3), 22 students scored 4 (Group 4), 18 students scored 5 (Group 5), and eight
students scored 6 (Group 6). The average total word count was 177 words, ranging from 89 to 385. Group
6 produced the longest essays (mean = 241), whereas Group 2 produced the shortest (mean = 161). The
average number of total errors was 8.4. The students made local grammatical errors most frequently (mean
= 5.8), followed by lexical errors (mean = 1.7), global grammatical errors (mean = 0.6), and mechanical
errors (mean = 0.3) relative to the total word count. Unsurprisingly, as shown in Figure 2, Group 2 scored
the highest in the means of total errors as well as in the means of mechanical, lexical, and grammatical
errors, whereas Group 6 scored the lowest in all of these aspects, with none in the global grammatical error
category. Particularly, the global grammatical errors frequently appeared in the writings of Group 2 (39
cases among 11 students), less frequently in Group 3 (nine cases among four students), and none in the
writings of the higher-level groups. On average, Group 2 made 18.5 errors, Group 3 made 9.7, Group 4
made 7.1, Group 5 made 3.5, and Group 6 made 1.1 relative to the total word count. As shown in Table 1,
the results of the ANOVA confirmed that the differences among the groups were statistically significant in
all of the categories (p < .001).

Table 1
Analysis of the Differences in Errors Among the Groups (ANOVA)

Sum of Mean Square F p
Squares
Mechanics 35.368 8.842 8.935 <.001
Vocabulary 50.276 12.569 8.139 <.001
Local grammar 936.755 234.189 27.953 <.001
Global grammar ~ 45.060 11.265 15.313 <.001
Total errors 2345.070 586.267 38.375 <.001

Note. N =80
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Figure 2

Group Means of Errors in the Original Versions
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The results indicated that the majority of the students actively and frequently made changes. On average,
the students made 6.7 changes in the revised versions. For size, more than half of the changes were made
to words, followed by phrases and clauses/sentences. For type, Substitution and Addition were the most
frequently used subcategories both in surface and micro-text-based changes. Surface changes occurred
approximately twice as frequently as micro-text-based changes. There were no macro-text-based changes
found. The students made changes the most frequently for the functions of Grammar and Cosmetic and the
least frequently for Mechanics and Unnecessary Expression (Table 2).

Table 2
Changes in Size, Type, and Function
Size Type Surface Micro Function
N(%) N(%) N(%) N(%)

Symbol 9(1.0) Addition 192(20.3) 31(3.3) Mechanics 9(1.0)
Word 499(52.7)  Deletion 71(7.5) 4(0.4) Word Choice 112(11.8)
Phrase 288(7.3) Substitution 291(30.4) 83(8.8) Grammar 311(32.8)
Clause 151(15.9)  Permutation 186(19.6) 19(2.0) Cosmetic 340(35.9)
/ Sentence Distribution  8(0.8) 7(0.7) Texture 40(4.2)

Consolidation  10(1.1) 3(0.3) Unnecessary 22(2.3)

Expression

Reordering 28(3.0) 14(1.5) Explicature 105(11.1)

Note. N = 80

The students made a significant number of changes during revision, which enhanced scores in the revised
versions. In this regard, five students scored 2, 13 students scored 3, 21 students scored 4, 21 students scored
5, and 20 students scored 6 in the revised versions. Compared with the scores of the first versions, the scores
in the revised versions improved by approximately 22% on average (Group 6 excluded). More specifically,
both lexical (mean = 0.9) and local grammatical (mean = 3.3) errors were reduced in the revised versions
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(Figure 3). This indicates that, in the final versions, vocabulary and grammar improved by 46.0% and 44.1%,
respectively. Furthermore, the results of the t-test showed that the differences between the two versions
were statistically meaningful, except for the mechanical errors (Table 3).

Figure 3
Group Means of Errors in the Revised Versions
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Table 3
The Results of the Paired t-Test

Original Version Revised Version
Measured Area M SD M SD t p
Mechanics 0.3 1.177 0.29 1.105 1.000 .320
Vocabulary 1.74 1.450 0.94 1.036 6.374 <.001
Local grammar  5.86 4.450 3.27 3.511 8.867 <.001
Global grammar  0.60 1.420 0.45 1.101 2.101 .039
Total errors 8.40 6.647 5.36 5.312 8.877 <.001
Average score 3.85 1.244 4.47 1.211 -9.267 <.001
Note. N = 80

The results further showed that the lower-level students (Group 2 & 3) made the fewest corrections per
error, whereas Group 6 made the most changes in the revised versions. The ratio of changes to errors for
Group 6 was 1.519, followed by 1.410 for Group 5, 1.001 for Group 4, 0.773 for Group 3, and 0.426 for
Group 2. These results imply that while the lower-level groups made errors more frequently, they did not
make changes as often. Although there were differences in the t-test results, many of the global grammatical
errors committed by Groups 2 and 3 remained unresolved in the revised versions. For example, out of the
48 global grammatical errors, only 12 errors were corrected. In some cases, the students did not replace
their outputs even when the MT provided better options, as shown in the following example:

...it is certain that using Korea language perpectly* as Korean but if adolescent use abbreviatton* too
long time, they will be poor at mother language. Finaily* they will be adult,they* get accustomed to
abbreviation so that they are poor at standard language and the spelling system of Hangul. (WH from
Group 2, original version)
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Koreans should be good at Korean, but if they use abbreviations for a long time, they will become
accustomed to abbreviations. So, when they become adults, they may not be able to use the standard
language and spelling well. (MT version)

....It is certain that using Korea language perpectly* as Korean but if adolescent use abbreviatton*
for a long time, they will be poor at mother language. Finaily* they will become adult, they get
accustomed to abbreviation so that they may not be able to use standard language and the spelling
system of Hangul. (Revised version)

Moreover, new errors were found in the revised versions of Groups 2 and 3. Overall, six students in Group
2 made 12 new grammatical errors and two lexical errors (i.e., 14 errors in total), three students in Group 3
made four grammatical errors in the revised versions, while no additional errors were found in the revisions
of the higher-level groups. As a result, Group 2 improved the least (the mean average score of the revised
versions improved 28.8% compared to that of the original versions), while the other groups showed greater
improvement in the revised versions: Group 3 with 44.0%, Group 4 with 46.9%, Group 5 with 47.3%, and
Group 6 with 41.7%. Table 4 presents examples of the changes.

Table 4
Examples of the Changes

Category  Original Version Revised Version
i Although we use letters* Although we use letters, (corrected)

Mechanics L . . .

original idea unipue idea (newly added/incorrect)

communication disorder* communication breakdown (corrected)
Vocabulary  Slang and abbreviations Slang and profanity (newly added/incorrect)

...it can be confusing for ...it can be confusing for foreigners or children who are
Global foreigners who are studying  studying Korean (corrected)

grammar children or Korean*

...used by young generation* ...used by the young generation (corrected)

Local ) . .
...this rule... ...this rules... (newly added/incorrect)

grammar

The results of the ANOVA confirmed that there were no significant differences among the groups except
in Substitution and Reordering in micro-text-based changes and Word Choice and Texture in relation to
function (Table 5, see Appendices D, E, and F). In addition, the t-test results showed that the lower-level
groups rarely corrected mechanical errors (Table 2).
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Table 5
Analysis of the Differences in Changes Among the Groups (ANOVA)

Size Type (Surface) (Micro) Function

F p F P F P F p
Symbol 2.148 .083 Addition 2.054 095  3.480 .12 Mechanics 2147 .830
Word 0.785 .538 Deletion 2.118 .087 1.404 .241  Word Choice 5.468 .010

Phrase  0.212 .931 Substitution 0.749 .562 10.625 <.001 Grammar 2.109 .080

Clause/ ) 551 297 permutation 1.332 266 1252 296 Cosmetic 1478 217
Sentence
Distribution  0.934 449 2365  .060 Texture 5260 <.001
Consolidation 2.139  .084  .880 480 Unnecessary ) ,qq gy
Expression
Reordering  1.883 122 21.656  <.001 Explicature  2.485 .051
Note. N = 80

Analysis of the Retrospective Interviews

Three students each from Groups 2, 3, and 6, and two each from Groups 4 and 5 (13 in total) participated
in the retrospective interviews. Regardless of the group, the students stated that MT was helpful in selecting
vocabulary, correcting grammar in some instances, and making replacements to convey better and more
authentic expressions. They also listed instant feedback and convenience as some of the advantages of using
MT. Moreover, they remarked that using MT was efficient because they “could receive individualized
feedback like peer feedback” and it “enabled/helped self-editing.” While they generally agreed that MT
was useful in facilitating their revisions, they also stated that they “could not and should not entirely trust
it,” mainly because of the grammatical errors in the MT outputs.

However, there were a few disparities among the groups regarding their perceptions of MT. One student
from Group 2 simply stated that MT was “useless because it had errors and [they] did not know which one
[they] should take.” In contrast, another student from Group 2 mentioned that MT was immensely helpful
to him and he did not have any complaints. Meanwhile, four students from Groups 2 and 3 stated that the
MT translations, despite having some noticeable errors, were superior to their versions. They explained that
the MT translations “were easier to understand” than their translations and that they “sounded more natural
and authentic, like real English.” They also talked about their struggles with making revisions using MT.
Because they were aware that neither MT nor their work was perfectly accurate, they were not certain as to
which would be better. Furthermore, since many parts of the MT translations were considerably different
from the students’ own translations, “it was very challenging to compare two versions sentence by sentence,
correct the errors gradually, and incorporate the changes.” They particularly faced challenges in making
changes at the clause/sentence level, stating “I was not sure how much I was allowed to change following
the MT version” and “I was worried about whether the writing would still sound like mine after revision.”

Conversely, the students from Group 4 and above were aware that MT could be incorrect, but they were
more capable of detecting and correcting their own errors, as shown in the following quote:

The machine translation helped me notice some things. It helped me when I did not really know how
to write certain things or | had wrong sentences. However, you must be careful with it, since it does not
always translate correctly. It sometimes makes awkward literal translations and cannot translate specific
expressions. When you’re not sure, you need to double-check with other resources. (MJ, Group 5)

Although the students from Group 4 and above did not feel that MT generally produced better quality
versions than they did, they still found some expressions that were “more articulate and precise than [theirs].”
When they found differences, they could evaluate “which options were better for the context” and “sounded
more authentic” and then decide whether to replace them. In addition, it is worth noting that the students
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from Group 6 did not simply limit MT to fixing errors, but they related the usage of MT to language learning.
They said that using MT “helped improve [their] English ability in general,” “helped [them] learn new
expressions and vocabulary,” and “this individual learning was a good way to gain language skills.” In sum,
during the interviews, the lower-level groups exhibited more struggles with detecting errors and revising
them due to their limited language proficiency than the higher-level groups.

Discussion

The first research question examined whether there was a difference in the number of changes depending
on the students’ proficiency levels in writing. In this study, the lower-level students produced more errors
in all of the mechanical, lexical, and grammatical categories. However, the number of changes did not
correlate with the number of errors. The results also revealed that the higher-level groups made changes
more actively than the lower-level groups in terms of the ratio of changes to errors. In this study, the students’
errors were not only quantitatively different, but they were also qualitatively different according to their L2
writing proficiency levels. More specifically, while the lower-level groups corrected their lexical and local
grammatical errors, many of the global grammatical errors remained unresolved, even when better options
were provided by MT.

A few explanations for this behavior are possible. First, although some students stated during the interviews
that the MT outputs were more accurate and more authentic than theirs, the interviews also indicated that
the lower-level groups had difficulty evaluating their own erroneous sentences and those of MT. Thus, they
were unable to determine which one better represented their intended meaning in the L2. Briggs (2018)
argued that the ability to notice errors depends on the students’ degree of self-perception and confidence in
L2 writing. Bitchener and Knoch (2010) also contended that the extent to which students decide to act on
feedback can differ according to their language proficiency levels. They explained that advanced writers
have a greater capacity for attention and that they correct their errors more effectively than lower-level
students. Similarly, in the present study, the students’ L2 proficiency and their confidence in writing seemed
to influence their ability to notice and correct errors. When there was a large discrepancy between the MT
interpretation and their version, it became more difficult to compare individual sentences and correct errors.
In addition, the global grammatical errors mostly required changes at the clause/sentence level, and the
lower-level students’ reluctance to make changes at this level may have affected their decisions not to
replace them. In fact, options for replacing entire sentences seemed to place the lower-level students in a
dilemma: since they perceived the MT outputs to be superior to their own versions, frequent changes for a
sentence would have resulted in them replacing most of their writing. Thus, ironically, this situation forced
them to be somewhat reluctant to make changes at the clause/sentence level, as stated by the students during
the interviews. On the other hand, since the higher-level students were more capable of making judgments
about which alternative was better in a given context, they seemed to be more confident about replacing
larger chunks in their revisions.

Another possible explanation can be found in the students’ L1 writings. As Lee (2020) ascertained, and as
voiced by a student in the present study, the students’ L1 writings (source texts) strongly affected the MT
outputs and, subsequently, their revised versions. After tracing all of the global grammatical errors that
remained unresolved in the revised versions back to their L1 writings and MT versions, this study found
that approximately 46% of them were incorrectly translated in the MT versions and the sources of errors in
the MT versions were often discovered in their L1 writings. For example, the equivalent Korean sentences
in the L1 writings contained errors such as missing periods, missing subjects/objects (common in the
Korean language), and/or run-on sentences. This definitely caused inaccurate translations by MT, after
which the erroneous sentences in the MT versions further confused the students. These errors in the L1
versions frequently caused syntactic errors in the MT outputs, and as Nifio (2008) argued, correcting
syntactic or sentence structure errors seemed to be more challenging for the lower-level students. While the
higher-level students were able to discard erroneous sentences, the lower-level students were not.

The second research question examined whether the students benefited from using MT in the revision
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process and whether the degree of benefits varied depending on the students’ L2 writing proficiency levels.
The results of this study indicated that using MT helped the students, regardless of their proficiency levels,
and improved their revisions in all of the investigated areas, except for reducing mechanical errors. The
students, in fact, often made changes to grammar (32.8%) and vocabulary (11.8%). As a result, the total
number of errors and the number of lexical and grammatical errors were greatly reduced in the revised
versions, and the revised versions were 42.1% better in terms of reductions in the total number of errors.
The t-test results confirmed that the differences in the number of lexical and grammatical errors between
the original and revised versions were statistically meaningful. Previous studies have indicated that
lexicogrammatical errors often diminish the quality of L2 writing (Lee, 2009, 2020; Min, 2006), and
likewise, the overall quality of the students’ revised versions in the present study improved through the
decrease in the number of lexicogrammatical errors. However, many of the global grammatical errors in
Group 2 remained unresolved, and the students in this group made the least number of changes per error.
Moreover, new errors were introduced in the revisions of Groups 2 and 3. Consequently, the rate of
improvement in their writing was lowest in Group 2, in contrast to the other groups which showed greater
improvement.

Since MT did not provide one-to-one direct feedback regarding errors in the students’ original writings,
MT-assisted revision required a complex process of noticing, comparing, checking, and making decisions
that was too overwhelming for the lower-level students. The results of this study are consistent with
previous L2 studies on feedback and revision strategies that found that students with high proficiency levels
produced better-quality revisions (Cardelle & Corno, 1981; Lee, 2009; Qi & Lapkin, 2001). Since previous
studies have pointed out that knowledge about L2 comes into play during revisions (Ferris & Roberts, 2001;
Lee, 2009), the higher-level groups had more advantages from using MT in the present study. As Barkaoui
(2007) claimed, the more proficient students in this study responded to the MT outputs more confidently
and critically, and they produced better-quality revisions “by changing what needs to be changed and
preserving what can be preserved” (Barkaoui, 2007, p. 82).

In addition, the students in this study exhibited different patterns in a few subcategories depending on their
proficiencies. For type, the lower-level students made changes more frequently than the higher-level
students in Substitution of micro-text-based changes (see Appendix E). These students made more lexical
errors in the original text, and with the help of MT, they corrected those errors. Lexical errors are more
local and are thus easier to compare with MT outputs and to correct than syntactic or sentence structure
errors (Nifio, 2008); thus, the lower-level students were able to substitute them with other options. This
result was congruent with the findings that these students also made changes more frequently for Word
Choice. On the other hand, while Group 6 frequently made changes for Texture, the lower-level groups
rarely made such changes. This indicated that changes related to Texture were challenging for the lower-
level students, even when MT provided options. Lastly, the difference found in relation to Reordering was
ascribed to the fact that the higher-level students seldom made sentence structure errors in the original text
and thus rarely made changes related to this subcategory.

Based on the aforementioned results, this study includes several pedagogical implications for using MT in
L2 writing assignments. First, it would be beneficial to teach writing strategies using MT. Chen et al. (2015)
revealed that merely using technology cannot bring educational benefits to all students. In their study, while
some students who were less proficient but more motivated and more cautious about revising with the
paraphrase-supporting tool benefited from using technology in the paraphrasing task, the rest did not
indicate sufficient awareness of grammar rules in technology-supported L2 writing. In the present study,
while the students in Groups 5 and 6 were particularly aware of MT’s inaccuracies, they still benefited from
MT by selectively adopting options. They also mentioned in the interviews that they could further increase
their L2 skills (beyond merely fixing the errors) by using MT. Conversely, the students in Group 2, due to
their limited capacity in the L2, did not benefit as much as those in Group 6. These results indicate that the
use of MT might further increase the gap between higher- and lower-level students. The results of the
current study and Chen et al.’s (2015) study imply that teachers should consider students’ differences when
using a technological tool in writing. Thus, proper training and different MT-use strategies, based on the
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students’ L2 writing proficiency levels, can ensure the effectiveness of MT.

Second, as Jolley and Maimone (2015) noted, the quality of students’ source texts (L1 writing) is
indispensable to achieving high-quality results in the use of MT. Similarly, this study also revealed that the
students’ L1 writing proficiency levels held relevance when using MT because they significantly influenced
the MT versions. Therefore, pre-editing or extra care in L1 writing may further benefit L2 learners when
using MT in L2 writing.

Lee (2020) argued that MT is similar to peer feedback in that neither MT nor peer feedback is perfect, yet
both are beneficial to a certain degree. However, unlike teacher or peer feedback in which criticism is
usually more specific about individual errors, MT merely provides an alternative version of writing. Thus,
feedback is often neither specific nor targeted to individual errors. In other words, in the MT versions, some
errors are directly replaced, while other errors are hidden in a different formulation of a particular sentence.
From this perspective, the usefulness of revisions with MT is somewhere between the usefulness of peer
feedback and self-editing and between direct and indirect feedback. In this study, MT sometimes
overwhelmed the lower-level students because correcting errors by comparing two very different versions
was often beyond their capacity. Self-editing demands a significant amount of attentional, cognitive, and
linguistic resources (Ferris & Roberts, 2001; Waller & Papi, 2017), which the lower-level students seemed
to lack. Hence, along with using MT, teachers need to implement diverse types of feedback to complement
MT. For instance, facilitating writing conferences with students after revising with MT can be helpful in
reducing their uncertainties regarding linguistic items. As direct correction is more effective for lower-level
students (Chandler, 2003; Cheng et al., 2015; Saito & Fujita, 2004), teachers should provide further direct
explanations about the rules through writing conferences, which can reduce students’ uncertainties
regarding linguistic items and prevent them from making passive or superficial error corrections when using
MT. By doing so, teachers can offer positive feedback to students and motivate them to write, which are
also features lacking in MT.

Conclusion

The present study showed that, although using MT greatly helped the students’ L2 revisions by reducing
the number of lexicogrammatical errors, the degrees of pedagogical benefits from using MT can vary
depending on the students’ L2 writing proficiency levels. Language proficiency, as well as other individual
characteristics, shapes students’ opinions regarding feedback, and as a result, it has extensive effects during
the writing and revision process (Cardelle & Corno, 1981; Lee, 2009; Qi & Lapkin, 2001). Similarly, while
the higher-level students in the present study were capable of evaluating the MT versions and critically
selecting the appropriate options, the lower-level students were less capable and thus less confident. In
particular, this study revealed the lack of changes made among the lower-level students, their lower rates
of improvement, and the introduction of new errors in their revised versions. A possible reason for this is
that the lower-level students may have struggled to determine what to do with the two versions. In the worst
case, their corrections may have simply been a copy of the MT versions or based on random guesses, which
does not cultivate language learning or the ability to make conscious error corrections. Consequently, they
might make the same errors in the future. Truscott (2007) contended that the findings of L2 writing studies
on corrective feedback have often overestimated students’ abilities in error corrections, and furthermore,
their corrections during revisions should not be considered the culmination of language learning. Hence,
merely allowing students to use MT does not benefit L2 writing classrooms, and further teacher guidance
and effective pedagogical design should be implemented alongside the consideration of students’ needs.

The present study includes several limitations. Because the task was a home assignment, the process was
not controlled; thus, unexpected variables may have intervened. Also, given that MT quality varies
depending on the topic, the topic of the task may have influenced the result of the study. In this study, only
a small number of participants were interviewed. Since each student had their own idiosyncratic
characteristics and cognitive styles, further extensive interviews or other qualitative data resources can be
helpful to better understand their writing or revision process with MT, thus drawing more teaching
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implications. In addition, this was a short-term experimental study. However, since other studies have
mentioned that students’ error corrections do not guarantee language learning (Chandler, 2003; Truscott,
2007), an analysis of delayed subsequent writing tasks is required in order to obtain a more precise measure
of their language learning after using MT. Similarly, more longitudinal studies should be conducted to
examine the far-reaching effects of MT on students’ L2 learning. Finally, this study employed a specific,
controlled task procedure of using MT; however, future research should employ more diverse approaches.

Despite some deficiencies in the current MT iteration, many studies have found it to be a useful pedagogical
tool that can benefit students’ language learning, particularly with regard to L2 writing (Chandra & Yuyun,
2018; Lee, 2020; Tsai, 2019). Meanwhile, other studies have shown that MT is capable of producing texts
that are of better quality than the writing of intermediate-level EFL students (Briggs, 2018; Stapleton &
Kin, 2019) and demonstrating higher writing proficiency in various linguistic parameters (Ducar &
Schocket, 2019; Tsai, 2019). Moreover, the accuracy of MT is likely to improve in the near future. As
Belam (2003) asserted, students are highly likely to use it at some stage in their lives and careers, and they
can benefit from it by gaining a new perspective on the target language. Therefore, simply prohibiting MT
in L2 classrooms will be ineffective (Briggs, 2018; Lee, 2020). Since more students are likely to use MT
for educational purposes in the future, L2 writing teachers should find effective strategies for integrating
MT into language learning. They should also be adequately prepared for potential problems such as
academic dishonesty, overdependence on MT, and the possible redefinition of their roles as teachers in L2
writing classrooms.
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Appendix A. Rubric for the Students’ L2 Writing

Score Description

6 The writing shows a good command of the language (i.e., very few incorrect uses of
language).
The development of ideas is logical, and the intended meanings are very clear.
The sentences and word choices are varied and adequate in the context.

5 The writing includes some language errors.
The development of ideas is clear, and the meanings are easy to understand.
The sentences and word choices are somewhat varied and adequate.
4 Language errors are often found, but they do not interfere with the understanding of the
essay.
The development of ideas is adequate, and the meanings are conveyed.
Overall, the sentences and word choices are adequate.
3 Language errors are frequently found, and they sometimes interfere with the
understanding of the essay.
The development of ideas is simple, and it sometimes creates confusion.
The sentences show little variety, and the word choices are sometimes inappropriate.

2 The language errors frequently distract from the understanding of the writing.
The development of ideas is unclear and difficult to follow.
The sentences and word choices are simple and often inappropriate.

1 The language errors frequently distract and significantly impede the understanding of
the writing.
The development of ideas is unclear and difficult to follow. The paragraphs are rarely
developed.
The sentences and word choices are simple and frequently inappropriate.
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Appendix B. Samples of the Students’ Changes

Category Subcategory

Original

Revised

Size

Type

Function

Symbol
Word
Phrase

Clause
/ Sentence

Addition
Deletion

Substitution

Permutation

Distribution

Consolidation

Reordering
Mechanics

Word Choice
Grammatical

Cosmetic

Texture

Unnecessary
Expression

Explicature

...easy, because it...
Itis hard to...

...ancestors and scholars have
pointed out the flaw of common
people’s writing skills.

Also, using slangs and
abbreviation allows people to
express intimacy toward others
even easily by SNS

...use languages.
Almost everyone should follow...

...creates an oxymoron that...

These skills make it easy for
others to communicate.

Korean education focuses on
reading and listening.

Young generations use their
native language poorly. They
often learn the language from
social networks.

They see the benefits hardly.

They changed their attitudes, So
they...

views of a life
A new trend was appeared.

There were limitations with
existing materials.

Young people use social networks
everyday, and we create many
new words there.

Surely, Al can be effectively
used.

Texting has been criticized for
killing language.

...easy because it...
It is difficult to...

...ancestors and scholars have
continued to question people’s
writing skills.

Also, we can express the
intimacy of each other more
easily by using the
abbreviations and slang which
are characteristics of the text

message.
...use languages perfectly.

Everyone should follow...

...creates a contradiction
that...

Others can communicate easily
with these skills.

Korean education focuses on
reading and listening when
learning English.

Young generations use their
native language poorly because
they often learn the language
from social networks.

They hardly see the benefits.

They changed their attitudes,
so they...

value of a life
A new trend has appeared.

Existing materials had
limitations.

Young people use social
networks everyday, and they
create many new words there.

Al can be effectively used.

Texting has been criticized for
killing language by overusing
abbreviations, spellbinding,
and etc.
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Appendix C. Interview Questions

For what and how do you usually use MT, if you use it?

What is your general impression toward using MT?

How did you use MT during the task?

What were the advantages and disadvantages of using MT?

Are you going to use it again for L2 writing? Why and why not? How would you use MT for L2
writing, if you are going to use it again?

akhwbdE

Appendix D. Differences Among the Groups: Size of Changes

Mean (SD)
Size 2(n=14) 3(n=18) 4(n=22) 5(n=18) 6(n=28) F p
Symbol 0.2(0.611) 0.1(0.471) 0.0(0.000) 0.0(0.000) 0.0(0.000) 2148  .083
Word 4.1(3.655) 4.3(1.968) 3.4(2.267) 23(2.163) 3.6(3.906) 0785  .538
Phrase 26(2618) 2.7(1.820) 18(1541) 19(1364) 19(2.055) 0212  .931
/C;‘:ignce 0.9(1.466) 0.9(1.110) 1.0(L541) 0.7(1118) 1.0(0.487) 1251  .297
Total 7.8(5.680) 8.0(3.420) 6.2(4.475) 4.9(3.245) 65(.504) 0731 574

Appendix E. Differences Among the Groups: Type of Changes

Mean (SD)
Category Subcategory 2(n=14) 3(n=18) 4(n=22) 5(n=18) 6(n=18) F p
Surface  Addition 2.0(2.09) 3.5(250) 2.7(3.18) 1.4(1.46) 1.7(1.58) 2.054 .095
Deletion 0.7(0.80) 1.6(1.57) 0.7(1.31) 0.5(0.61) 0.7(1.8) 2.118 .087
Substitution 2.6(3.58) 3.7(2.67) 3.45(2.40) 4.0(4.14) 5.0(3.66) 0.749 562
Permutation 1.07(1.81) 1.7(1.01) 2.9(1.86) 2.2(1.59) 2.13(1.80) 1.332 .266
Distribution 0.1(0.36) 0.0(0.00) 0.05(0.21) 0.2(0.51) 0.3(0.70) 0.934 449
Consolidation 0.07(0.26) 0.0(0.00) 0.2(0.39) 0.1(0.32) 0.4(0.51) 2.139 .084
Reordering 0.8(1.12) 0.3(0.66) 0.2(0.50) 0.2(0.38) 0.5(1.40) 1.883 122
Subtotal 7.6(6.28) 10.8(6.08) 9.3(7.46) 8.6(6.37) 11.13(9.37) 0.616 .652
Micro-  Addition 0.0(0.00) 0.06(0.23) 0.5(1.01) 0.7(.097) 0.9(0.64) 3.480 120
Ee;(;é q Deletion 0.0(0.00) 0.06(0.23) 0.2(0.35) 0.0(0.00) 0.0(0.00) 1.404 241
Substitution 2.9(2.43) 1.6(1.68) 0.5(0.96) 0.2(0.38) 0.0(0.00) 10.625 <.001
Permutation 0.3(0.61) 0.1(0.47) 0.09(0.29) 0.3(0.68) 0.6(1.40) 1.252 .296
Distribution 0.3(0.46) 0.0(0.00) 0.1(0.46) 0.0(0.00) 0.0(0.00) 2.365 .060
Consolidation 0.07(0.26) 0.0(0.00) 0.05(0.21) 0.0(0.00) 0.1(0.35) 0.880 480
Reordering 1.0(0.87) 0.0(0.00) 0.0(0.00) 0.0(0.00) 0.0(0.00) 21.656 <.001

Subtotal 45(1.98) 18(1.73) 2.3(3.98) 1.2(120) 3.0(4.20) 3.320 150
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Appendix F. Differences Among the Groups: Function of Changes

Mean (SD)

Function 2(n=14) 3(n=18) 4(n=22) 5(n=18) 6(n=8) F p

Mechanical 0.2(0.611) 0.1(0.471) 0.0(0.000) 0.0(0.000) 0.0(0.000) 2.147 830
Word Choice 3.3(2.76) 156(1.68) 0.9(2.04) 0.4(0.91) 12(158)  5.468 010
Grammar  3.7(2.68) 5.1(3.00) 4.5(441) 3.1(3.72) 12(128)  2.109 080
Cosmetic  3.3(2.70) 50(3.48) 3.4(2.80) 43(251) 6.4(7.05) 1478 217
Texture 03(1.33) 0.1(0.32) 0.4(0.66) 0.4(0.97) 2.1(229) 5.260 001
E)’:;fe‘;islf;“’ 0.2(0.57) 0.4(1.29) 0.3(0.076) 0.2(0.54) 0.13(0.35) 0.293 882
Explicature  0.8(1.67) 0.3(0.76) 2.2(3.36) 0.9(1.16) 1.6(1.06)  2.485 051
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