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Abstract
With the dramatic improvement in quality, machine translation has emerged as a tool widely adopted by
language learners. Its use, however, has been a divisive issue in language education. We conducted an
approximate replication of Lee (2020) about the impact of machine translation on EFL writing. This study
used a mixed-methods approach with automatic text analyzer Coh-Metrix and human ratings, supple-
mented with questionnaires, interviews, and screen recordings. The findings obtained support most of
the original work, suggesting that machine translation can help language learners improve their EFL
writing proficiency, specifically in strengthening lexical expressions. Students generally hold positive
attitudes towards machine translation, despite some skeptical views regarding the values of machine trans-
lation. Most students express a strong wish to learn how to effectively use machine translation. Machine
translation literacy instruction is therefore suggested for incorporation into the curriculum for language
students.
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1. Introduction
The quality of machine translation (hereafter MT) has significantly improved with technological
advancements in recent years. Improving quality and free accessibility have led to the presence of
MT in foreign language learning activities (Briggs, 2018; Yang &Wang, 2019), particularly in EFL
writing (e.g. Chung & Ahn, 2022; Lee, 2020). More recently, studies suggest that MT can help
students write more fluently and accurately (cf. Tsai, 2019), as well as gain confidence and
motivation (cf. Lee, 2023; Lee & Briggs, 2021). It seems as if MT has become a tool for EFL
learning. However, the performance of MT may fluctuate depending on different MT systems,
text types, and language pairs (Daems, Vandepitte, Hartsuiker & Macken, 2017). MT on the
one hand is used as a convenient tool for different learning purposes by a number of students,
while on the other hand it is seen as a disservice to language learning by some teachers and
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educators (Klekovkina & Denié-Higney, 2022). The omnipresent use of MT and its effects have
raised educational concerns (Ducar & Schocket, 2018).

Most prior studies have focused on the effect of MT on language writing and translation. One
of the outstanding examples is Lee (2020), an exploratory study on the impact of MT on EFL
students’ writing. The results demonstrate that MT can help improve students’ writing quality.
However, due to the imperfections and fluctuations of MT quality, as well as the varieties of
research samples, the effectiveness of MT use varies in different situations. Studies are still
required to confirm the effectiveness of MT in EFL writing. Replication is considered to be an
important approach to test the robustness of the original research. To this end, the purpose of
the present study is to construct an approximate replication (Porte & Richards, 2012) of Lee’s
work (2020) to further verify the impact of MT on EFL writing while allowing for minor changes
to the methodology of the original study.

2. Literature review
2.1 Machine translation in language education

Online MT is a free language resource accessible to all users (Ducar & Schocket, 2018; Niño, 2020).
The use of MT is largely associated with the quality of MT (Lee, 2023). In the early years, MT
quality was far from satisfying. Its output was often used as a resource for error correction
and revision practice (La Torre, 1999; Niño, 2008; Somers, 2004). More recently, with continuing
quality improvement, MT has served as a potential reference for students’ learning queries (Briggs,
2018; Stapleton & Kin, 2019). However, the current MT quality is not perfect. Frequent use of
imperfect and defective language may possibly generate unwanted habits for language learners
(Bowker, 2020; Yamada, 2019).

The controversial issue of using MT has drawn attention to MT’s effectiveness. For instance,
Garcia and Pena (2011) find that MT may help second language (L2) writing beginners to
communicate more and better. It is also found that MT can help students reduce lexico-
grammatical errors (Lee, 2020; Tsai, 2019) and increase lexical accuracy and complexity
(Fredholm, 2019; Kol, Schcolnik & Spector-Cohen, 2018). Furthermore, MT can narrow the
writing ability gap between skilled and less skilled learners (Chon, Shin & Kim, 2021).
Regarding the perception of using MT, some students exhibit positive attitudes, whereas other
students are skeptical about the values of MT (Dorst, Valdez & Bouman, 2022; Lee, 2023).
Teachers are either reluctant to use or are ignorant of the MT application in foreign language
education (Briggs, 2018). Tsai (2019) believes that MT use is not equivalent to language acqui-
sition, given the fact that most MT users do not intentionally memorize the lexical and syntactical
information for learning purposes. Yamada (2019) suggests a careful incorporation of MT into
language learning. There is a pressing need for instruction for users to optimize the use of MT
(Kenny, 2022). In this regard, MT literacy instruction is proposed to help students know “how
MT works, how it can be useful in a particular context, and what the implications are of using
MT for specific communicative needs” (O’Brien & Ehrensberger-Dow, 2020: 146). Altogether,
proactive efforts are required to accumulate evidence that confirms the effectiveness of MT.

2.2 Research to be replicated

Replication is a vital approach to verify prior findings, advance understanding of methodological
practice, and consolidate the generated knowledge (McManus, 2022). The study to be replicated
here was published by Sangmin-Michelle Lee (2020) in Computer Assisted Language Learning. Lee
has published a series of papers about the effect of MT on language learning. In this study, Lee
investigated the impact of MT on Korean college students’ EFL writing. The methodological
procedures comprised three steps. First, students wrote essays in Korean and then manually
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translated them into English. Second, they got the English version of their Korean essays with the
help of Google Translate. Finally, they revised their manual translations by referring to the MT
output. Lee’s findings suggested that MT could facilitate writing strategies use and help to decrease
lexico-grammatical errors. Students generally held positive attitudes towards using MT.

The decision to replicate Lee’s (2020) work was based on the following reasons. First, the
increasing popularity of MT among language learners has drawn attention from academia to
investigate its benefits and limits as a pedagogical tool (e.g. Jolley & Maimone, 2022; Kelly &
Hou, 2022). It is necessary to replicate research about the impact of MT on EFL writing to confirm
the effectiveness of MT. Second, replication studies on EFL writing remain scarce (Porte &
Richards, 2012). EFL writing can be influenced by a corrective feedback style in the CALL
environment (e.g. Brudermann, Grosbois & Sarré, 2021). This is particularly true for studies
involving MT in EFL writing, since the MT quality may vary in different language pairs.
Third, having different populations in replications is helpful to increase the generalizability of
the original findings (Handley, 2018). In Lee’s study, Korean EFL learners were the research
sample. Chinese EFL learners were considered in the present study, a new but roughly comparable
sample to the original one. English is taught as the foreign language for both Korean and Chinese
students. A replication with a comparable sample is expected to increase the study’s explanatory
power on MT’s effectiveness in EFL writing.

3. Method
Following replication guidelines (Porte & McManus, 2019), the authors of the present study
conducted an approximate replication in the Chinese context. Lee’s (2020) research design
and experimental procedures were rigidly followed to contextualize variables of MT and EFL
writing. A comparable sample of Chinese EFL learners was invited in an EFL writing task. To
accurately gauge the impact of MT on EFL writing, objective and subjective measures were taken
to triangulate the quality assessment, including human rating and automatic text evaluation. The
automatic text analyzer Coh-Metrix was employed for fine-grained analysis. Screen recordings
were utilized to watch the writing revision process. Semi-structured interviews were conducted
to investigate students’ perceptions in using MT. Thus, it is hoped that this study makes a signif-
icant contribution to assess the feasibility and applicability of MT in EFL writing.

3.1 Research questions

The research questions are formulated as follows:

1. Are there any writing quality differences between Chinese EFL learners’ first manual
version and their revised version with the help of MT?

2. If so, how and to what extent does MT have facilitating effects on Chinese EFL learners’
writing?

3. How do Chinese EFL learners perceive and evaluate the MT use in their EFL writing
process?

3.2 Participants

Thirty-one first-year English majors were invited to participate in the present study. Their ages
ranged from 18 to 20 (M= 19.06, SD= 0.63). All students were Chinese native speakers and took
English as a foreign language. They enrolled in a 1.5-hour English writing course per week for 18
weeks. Most of them had passed College English Test Band 4 (CET-4), a nation-wide English
proficiency test serving as a benchmark for English language teaching and learning in China
(Zheng & Cheng, 2008). In that regard, they were considered at the lower-intermediate level
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of English proficiency. With respect to MT use frequency, 87% of students reported that they
frequently used MT in daily language learning activities. Participants’ demographic information
in the present study roughly corresponds to that in Lee’s work, which is helpful in minimizing the
impact of individual variables on the results.

Further, we carefully determined the sample size before initiating the study to validate the
statistical power. The required sample size was calculated by using G*Power (G*Power 3.1.9.7;
Faul, Erdfelder, Lang & Buchner, 2007). A test power of 1-β= 0.80 and significance level at
ɑ= 0.05 were considered to disregard the smaller differences or effect. The recommended
minimum sample size was suggested as 28. In the event of any risks of invalid data or withdraw
cases, the sample size of 31 participants was considered basically adequate and appropriate.

3.3 Task description

The experiment was carried out at three stages in the classroom setting. At the first stage, partic-
ipants were asked to write a descriptive essay in Chinese of around 350 words on a given topic
within 30 minutes. The word count and time limit were controlled with reference to CET-4
requirement (Jin & Yang, 2006). At the second stage, students were required to manually translate
their initial Chinese texts into an English-language version within 30 minutes. The manual trans-
lations were hereafter regarded as T1. At the third stage, participants were first required to use
Google Translate1 to translate the initial Chinese essays into English, as in Lee’s (2020) study. They
were then instructed to revise their manual translations by referring to the MT version and
generate the final version of T2 in 20 minutes. Digital resources were allowed. It is helpful to create
a quasi-real situation for EFL writing. Additionally, it is hoped that participants can be motivated
to produce quality texts by searching maximum background information at the drafting stage.
Screen recording was used to capture the real-time process for in-depth data analysis, such as
the detail revision process with the aid of MT. In addition, the recording data is also helpful
to detect any possible cheating behaviors during the whole experimental process.

3.4 Data collection and analysis

This study adopted a mixed-methods approach to obtain qualitative and quantitative data for in-
depth analysis. Coh-Metrix, an automatic text analyzer, was used for text feature analysis. It is a
robust tool, which can help researchers “acquire a deeper understanding of language-discourse
constraints” (Graesser & McNamara, 2011: 372). Coh-Metrix offers a broad range of features that
are useful for discriminating between high- and low-quality writing. These features have been
widely used in writing assessment studies (e.g. Crossley, Salsbury, McNamara & Jarvis, 2011;
Latifi & Gierl, 2021). Based on Coh-Metrix Version 3.0 Indices,2 five indicators of lexical, syntac-
tical, and textual features were carefully selected, as presented in Table 1.

Prior research showed that successful writers tended to produce linguistically longer texts
(McNamara, Crossley & Roscode, 2013). In this regard, three indicators of lexical features were
considered, including DESWLlt, LDTTRc, and PCCNCz. DESWLlt refers to the average number
of letters in words. Lexical diversity is a significant predictor of writing quality (Wiley et al., 2017).
LDTTRc was adopted here since it is an important indicator for lexical diversity analysis in the
Coh-Metrix framework. Moreover, PCCNCz, an indicator for text easability component scores,
was considered to assess word concreteness and meaningfulness. In terms of syntactical features,
SYNMEDwrd is an indicator for syntactic complexity. It is believed to correlate with measures of
referential and semantic cohesion (McNamara, Graesser, McCarthy & Cai, 2014). The textual
feature CNCCaus is the casual connectives incidence. According to Crossley and McNamara

1https://translate.google.cn
2http://cohmetrix.memphis.edu/cohmetrixhome/documentation_indices.html
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(2009), causality is important for constructing relations between events and actions. Causal
connectives could discriminate the high cohesion texts from the low cohesion texts
(McNamara et al., 2014).

Human ratings were used to triangulate the results generated by Coh-Metrix using the ESL
Composition Profile (Jacobs, Zingraf, Wormuth, Hartfiel & Hughey, 1981). This assessment
framework is a widely used analytic scale in writing research. The grading rubrics consist of
content, organization, vocabulary, language use, and mechanics. Descriptions of the rating rubrics
are presented in Table 2. The rubrics have been extensively tested in EFL writing assessment (e.g.
Lam & Pennington, 1995; Liu & Brantmeier, 2019). Two highly proficient raters were invited to
separately grade the text quality of T1 and T2. They were instructed to attend primarily to text
features of content, organization, vocabulary, lexical use, and mechanics. Disagreements in
scoring were resolved by discussions or by consultations with a third rater. R language was used
as the statistical tool for data analysis. Descriptive statistics, paired sample t-test, and correlation
analysis were considered to explore the quality differences between the initial manual version (T1)
and the final revised version (T2).

Finally, questionnaires and interviews were administered to participants after they had
completed the whole writing test. They were conducted to collect participants’ opinions on
MT use and identify specific difficulties during the writing process. The questionnaire included
demographic information of participants’ age, computer use experience, MT use experience,
language proficiency, self-assessment on Chinese and English writing ability, as well as the
perception of using MT in the writing revision process. Semi-structured retrospective interviews
were conducted with six students. The purpose of the interviews was to collect information about
writing self-assessment and to elicit interviewees’ points of view onMT use, as well as their expect-
ations of using MT in writing activities. The interview questions were developed with reference to
the interview items in Lee’s (2020) work. Compared to the original, wordings of interview items in

Table 1. Selected text features for the writing assessment

Features Description Indicators

Lexical Word length DESWLlt

Word diversity LDTTRc

Word concreteness PCCNCz

Syntactical Syntactic complexity SYNMEDwrd

Textual Causal connective CNCCaus

Table 2. Writing quality assessment rubrics

Components Description
Score
weight

Content Knowledgeable, substantive, and relevant to the assigned topic 30%

Organization Fluent expression, logically sequenced, and cohesion in writing 20%

Vocabulary Effective word choice and usage, word form mastery, and appropriate register
in writing

20%

Language use Effective complex constructions, agreement, tense, word order, and
prepositions in writing

25%

Mechanics Mastery of conventions like spelling, punctuation, capitalization, and
paragraphing

5%
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the present study were slightly adjusted in view of the research purpose. Additional items (1–4
below) were added to investigate students’ expectations of using MT:

1. What is your writing ability like?
2. What are the advantages and disadvantages of using MT during revision?
3. What’s your perception of using MT in the writing process?
4. What’s your expectation of using MT in the writing process?

A peer interviewer who had received adequate training carried out the interview. The interview
was conducted separately, lasting about 15 minutes for each interviewee. Mandarin was used in an
attempt to increase interviewees’ comfort and induce their real thoughts as much as possible. The
interviews were recorded, transcribed into texts, and finally categorized into separate files.

Apart from the questionnaires and interviews, screen recording was adopted to understand the
individual trajectory during the writing process. Students’ screens were captured by BB FlashBack,
a compact and easy-to-use recording tool. The recording data is like a multimodal corpus,
containing timeline and specific revising moves. The data were viewed repeatedly and then
transcribed by the authors, before being carefully coded, based on Enríquez Raído’s (2014) coding
schema, which is a time frame of behaviors and query related to the search information. Selected
segments analysis was guided by moment analysis, an approach aiming to capture the individual
and their cognitive processes surrounding the critical moment of action (Li, 2011).

Successful replications rely on transparency in terms of methodology (Tschichold, 2019).
Hence, we have developed a comparative framework to have a rounded view on the research design
between Lee’s (2020) work and the present study. The framework included the number of participants,
participants’ majors, English proficiency, MT systems, and research tools (see Table 3). Both studies
were based on a small sample size of around 30 students. Students were EFL learners who took English
as their majors. Their English proficiency was approximately comparable at the intermediate levels.
GoogleMT systems were used in the two studies. Language pairs were set as Korean to English in Lee’s
work and Chinese to English in the present study. Both studies used a mixed-methods approach with
writing quality assessment and interviews. The present study also conducted objective automatic
ratings with Coh-Metrix and adopted screen recordings to gather multimodal process information,
while Lee used a reflection paper. With different language pairs and different language students,
the present study can not only serve as a replication study but also more importantly contribute
to a better understanding of the MT’s effect on EFL writing in the Chinese context.

4. Results
4.1 Quantitative data analysis

4.1.1 Writing quality assessment by Coh-Metrix
A descriptive analysis was conducted on the selected features and indicators between T1 and T2.
T1 was the initial manually translated version of Chinese writing. T2 was the final revised version

Table 3. Comparisons between the present and the original study

Study Participants English proficiency MT Research tools

Lee’s work 34 Korean
students majored
in English

Intermediate
70–95 TOEFL

Google Mixed methods: quality assessment, interview,
reflection paper

Present
study

31 Chinese
students majored
in English

Lower-
intermediate
CET 4

Google Mixed methods: quality assessment,
questionnaire, interview, screen recording
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of T1 with reference to the MT output. As is shown in Table 4, the mean scores of the listed
indicators in T2 were generally higher than the scores in T1, especially for word length and causal
connectives. The descriptive analysis has suggested that the writing quality of T2 was improved in
comparison with T1.

To further examine whether there was a significant difference between the text features of T1
and T2, we conducted mean value comparisons for paired samples. Shapiro–Wilk test was first
used to check for data normality. It was shown that the p-value for the test was less than 0.05,
suggesting that the data were not normally distributed. Since the normality assumption was
not satisfied, Wilcoxon signed-rank test, a non-parametric statistical method, was considered
to detect the differences at 0.05 level of significance. Effect sizes for Wilcoxon signed-rank test
were calculated by converting the z scores into effect size estimates. According to Coolican
(2009), the effect size r of 0.10 was interpreted as a small effect, 0.30 as a medium effect, and
0.50 as a large effect. There were significant differences between T1 and T2 with respect to word
length (z = −2.55, p< 0.05, r = −0.32), word concreteness (z = −2.29, p< 0.05, r = −0.29),
syntactical complexity (z = −2.66, p< 0.05, r = −0.34), and causal connectives (z = −2.61,
p< 0.05, r = −0.33). However, no significant difference was observed in word diversity
(z = −1.56, p= 0.12, r= 0.20). The obtained values indicate that using MT has a positive and

Table 4. Descriptive analysis of selected text indicators

Text

Word
length Word diversity

Word
concreteness

Syntactic
complexity

Causal
connectives

M SD M SD M SD M SD M SD

T1 4.54 0.24 0.78 0.07 −0.13 0.70 0.85 0.12 94.55 16.91

T2 4.60 0.25 0.79 0.05 −0.05 0.68 0.89 0.13 99.99 15.73

Figure 1. Correlation coefficients of raters between T1 and T2
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medium effect on Chinese students’ EFL writing in regard to word length, word concreteness,
syntactical complexity, and causal connectives. The obtained results imply that MT basically
can help students improve their writing, especially on linguistic use and syntactical complexity.

4.1.2 Writing quality assessment by human raters
Interrater reliability was considered to reduce rater bias in writing quality assessment. Pearson
correlation coefficient was calculated to investigate the degree of interrater reliability.
Correlation coefficients below 0.30 were considered as weak, between 0.30 and 0.60 as moderate,
and above 0.60 as strong (Dancey & Reidy, 2004). It was found that the calculated interrater
reliability coefficient was 0.91 for T1 and 0.93 for T2 (p< 0.05), suggesting a good agreement
on the writing quality assessment (see Figure 1).

Table 5 shows the descriptive analysis performed on specific scoring metrics between T1 and
T2. The scoring metrics consisted of content, organization, vocabulary, language use, and
mechanics. The mean scores of the specific metrics in T2 were all higher than those in T1,
especially for the vocabulary part.

Wilcoxon signed-rank tests were conducted to detect differences between the writing profi-
ciency of T1 and T2 on human ratings (see Figure 2). The results suggest that there was a signif-
icant difference between T1 and T2 in terms of writing content (z = −3.51, p< 0.05, r = −0.45),

Table 5. Scoring between T1 and T2

Components

T1 T2

M SD M SD

Content 23.03 2.22 23.47 2.15

Organization 15.55 1.46 16.02 1.50

Vocabulary 14.81 1.49 15.47 1.60

Language use 17.26 2.43 17.73 2.42

Mechanics 3.84 0.62 4.03 0.68

Total score 74.48 7.01 76.71 7.05

Figure 2. Comparative analysis between the scores of T1 and T2
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organization (z = −3.13, p< 0.05, r = −0.40), vocabulary (z = −4.18, p< 0.05, r = −0.53),
language use (z = −2.40, p< 0.05, r = −0.30), and mechanics (z = −2.36, p< 0.05, r =
−0.30). Statistically significant differences were found for the metrics of content, organization,
vocabulary, language use, and mechanics. Akin to the finding generated by Coh-Metrix, lexical
use was the one that showed striking improvement. The total score of T2 was higher than the score
of T1, with a statistically significant difference (z = −3.99, p< 0.05, r = −0.51). The increased
mean scores coupled with the significant quality differences suggest that writing proficiency
has improved significantly with the help of MT.

4.2 Qualitative data analysis

4.2.1 Questionnaire data
A post-test questionnaire was immediately distributed to the participants after they had completed
the whole tests in order to explore students’ attitudes towards and opinions on the use of MT in
EFL writing. Thirty-one valid responses were collected for analysis. The questionnaire consisted of
items on a 5-point scale, including writing ability self-assessment, difficulties and challenges, as
well as attitudes towards using MT in EFL writing. The collected data provided an interesting and
mixed evidence for the use of MT.

For the self-assessment of Chinese writing ability, 22% of students reported that they were good
at writing Chinese essays, while 74% believed their native language writing ability to be at the
moderate level. With respect to specific difficulties in writing Chinese essays, students ranked
content organization as the biggest challenge (M= 3.55, 35.48%), followed by word use
(M= 3.39, 29.03%) and logical relations (M= 3.06, 9.68%). In terms of the difficulty in manual
translation from Chinese into English, 58% of students considered limited vocabulary as the
biggest challenge (M= 3.94), followed by lexical use (M= 3.52) and syntactical use
(M= 2.42). On the difficulties during the writing revision process with reference to MT output,
45% of students reported that they could identify the errors produced by MT but they did not
know how to revise or edit them (M= 3.00). Some students believed that MT might pose negative
effects on cognitive processing (M= 2.74, 35%). Some students expressed their inability to
identify the MT errors (M= 2.10, 13%). With regard to the favorable choice based on the MT
suggestions, 68% of students put lexical suggestions in first place (M= 3.42, 68%), syntactical
expressions in second place (M= 2.58, 19%), and grammatical suggestions in third place
(M= 2.06, 13%).

Regarding the advantages of using MT, translation speed was put first (M= 4.35, 68%),
followed by lexical help (M= 4.1, 26%) and syntactical help (M= 2.71, 6%). As for the drawbacks
of using MT, laziness encouragement was placed top (M= 4.26, 39%), accompanied by cohesive
problems (M= 3.97, 29%) and low feasibility (M= 3.87, 19%). Quality self-assessment of T1 and
T2 based on a 10-point scale found that the mean score was 5.52 for T1 and 7.52 for T2, respec-
tively. Nearly 84% of students thought the MT version of their writings was satisfying compared to
their own manual translation. In this regard, it was no wonder that 90% of students believed that
MT has helped them to improve their English writing.

4.2.2 Interview data
Semi-structured interviews were conducted to further triangulate the data from the writing quality
assessment and the questionnaire. The interviewees were first asked to self-assess their Chinese
writing ability and English writing ability. Interestingly, it was found that all students perceived
their Chinese native writing ability to be at the medium level rather than the expected advanced
one. This information matched the questionnaire response. For example, one student reported
that “sometimes, I cannot stay on-track in my Chinese writing and cannot focus on a unique point
of view. What I write is not always the same as what I think at the pre-writing stage. Off-topic
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often happens in my writing process. These problems could also happen in my English writing. I
often produce grammatical errors. In addition, the sentences that I make are simple and plain.”
Another one expressed that “although I can make up a good story in Chinese, as a matter of fact
the wordings are not good enough. Limited vocabulary actually restricts my opinions and
thoughts expression in English writing process.” Although students felt more confident in native
language writing, they were not actually satisfied with their native writing ability. Based on the
reporting data, it is noteworthy that students’ EFL writing ability is closely related to their native
language writing ability.

In order to collect students’ perceptions on the use of MT, the interviewees were asked to
describe what their writing revision was like with reference to the MT output. They reported a
number of advantages and disadvantages. Most of them believed that MT was a convenient and quick
tool for generating translations. As one interviewee said, “MT can provide good suggestions for people
who have poor translation ability or limited vocabulary.” Negative comments were primarily
associated with the quality of MT. For example, according to one interviewee, “the wordings offered
by MT were accurate but not on a consistent basis.” Another mentioned that “productions generated
by MT often contain defects, such as blunt translation of ideas and style transfer problems.” From the
interviewees’ comments, it could be seen that some students were aware of the strengths of MT.
However, some of them were still skeptical about the values of MT for education purposes. This sort
of hesitation and uncertainty were partially reflected in the recording videos where students frequently
navigated between the production of MT and their manual ones.

In view of the improving quality of MT, most interviewed students showed a positive attitude
and expressed a wish to use MT in their writing revision process. For example, one proposed that
“MT can provide different translation choices for a given expression.” Another reported that “MT
outputs are sometimes even better than the ones translated by myself.” However, worries and
concerns on the use of MT were still observed: “It is difficult for me to break the addiction to
MT use”, a student noted. The interviewees were ignorant of the working principles of MT
and did not know how to critically and effectively use the MT output, but used MT for its conve-
nience and speed. In light of their poor literacy for MT, they expressed a strong wish to learn how
to make use of MT effectively.

4.2.3 Screen-recording data
Screen recording generated about 40 hours of observational data. It took an average of 85 minutes
for each student to complete the whole writing task. Drafting and translating consumed nearly
85% of the processing time, while revising took up 15% of the processing time.

A detailed look at the writing process showed that most students searched the online resources
for writing materials at the drafting stage. For instance, they searched the life experience of the
character involved in the writing theme. At the revising stage, recording data revealed that
students were more apt to make micro-changes rather than macro-changes. For example, students
did not simply adopt the raw output of MT at the first glance. They tended to accept specific
lexical words or syntactical structures rather than directly select the massive and lengthy parts
that MT offered. The “accepted-to-be” lexical words from MT were sometimes double-checked
before the final decision was made. Students’ uncertainty with reference to MT was revealed,
reinforcing the need to deliver MT literacy instruction. It was also found that students preferred
to choose syntactically complex sentences from the MT output. Taking one student’s revision as
an example, she adopted the MT production of “Learning English and communicating with others
broadened his horizons and laid a solid foundation for his future career in the Internet industry”
instead of her original one: “By learning English and communicate with others, he has largely
broadened his horizon. This is this experience that lays a solid foundation for his establishment”.
In the interview, the student confirmed the superior MT quality compared to her own translation.
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Finally, the screen-recording data generally echoed the findings by Coh-Metrix, supporting the
view that MT is helpful for language learners in improving their EFL writing.

5. Discussion
The present study approximately replicated the work by Lee (2020), which showed that MT can
help reduce lexico-grammatical errors, and MT use was perceived positively in EFL writing. Our
findings therefore broadly support Lee’s study. It was found that (1) the revised version (T2) was
significantly improved compared to the initial manual version (T1); (2) lexical use improved more
prominently in comparison with the syntactical changes; and (3) students generally believed that
MT was helpful for their EFL writing and expressed a strong wish to have MT literacy training.

Automatic ratings and human ratings were both considered in this study to determine the
impact of MT on EFL writing. Data generated by Coh-Metrix showed that MT could help
students produce longer and more logical sentences. Word length, word concreteness, syntac-
tical complexity, and discourse cohesion all significantly improved in the final version of T2, but
not the word diversity. Specific revising moves in screen recordings showed that students
preferred lexical choices to syntactical substitutions when they consulted the MT production
in revising process. This finding is in agreement with the previous research (e.g. Lee, 2020;
Tsai, 2019). Lack of lexical proficiency may result in global errors and lead to breaks in L2
communication (de la Fuente, 2002), especially in timed writing (Santos, 1988). Linguistic
sophistication is a predictive indicator for L2 writing proficiency (Crossley & McNamara,
2012). Additionally, it was also found that syntactical complexity was significantly improved
with reference to MT. This finding is contrary to Lee’s (2020) work, but is consistent with
the findings in Chon et al. (2021). One possible explanation may lie in the mixture of different
language pairs and text types. MT can produce higher style levels in descriptive genres (Alrajhi,
2022). However, no statistically significant difference was found in lexical diversity. A plausible
explanation may be that MT offers a range of commonly used words, which is perhaps another
reason to explain students’ uncertainty in selecting words and phrases from MT output (cf.
Chung & Ahn, 2022).

Human ratings indicated that MT could improve the writing quality regarding content, organi-
zation, vocabulary, language use and mechanics, suggesting that MT serves not only as a
meaningful language resource but also as a helpful tool in the writing revising process. This
finding is in line with the work of Garcia and Pena (2011), who found that MT could help improve
the L2 writing performance of writing beginners. Thus it is possible to use MT as a pedagogical
tool for obtaining lexical resources during the writing process.

Qualitative data showed that students had mixed feelings about using MT in the writing
process, although they acknowledged that MT use was beneficial to their writing. Most of them
reported frequent use of MT in learning activities. However, they were not familiar with the
working principles of MT, or the MT error patterns. Double-checking of the MT output has
revealed students’ uncertainty and hesitation, which has supported prior findings (Dorst et al.,
2022; Lee, 2023; O’Neill, 2019). MT literacy instruction appears urgent, and adequate training
on the limits and strengths of MT should be provided for students to help them use MT effectively.
Several studies have addressed the integration of MT literacy instruction in language education
(Bowker & Ciro, 2019; O’Brien & Ehrensberger-Dow, 2020). O’Brien, Simard and Goulet (2018)
suggested that post-editing MT errors could be taught in L2 writing. In sum, this study mainly
supports the findings of the study replicated (Lee, 2020). It also partially echoed other prior studies
where MT was used in the writing process (e.g. Bowker, 2020; Chung & Ahn, 2022; Garcia & Pena,
2011; Lee & Briggs, 2021).
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6. Conclusion
This study has found that MT could facilitate the English writing process for Chinese EFL learners.
Most students perceived MT as a useful tool and wanted to be instructed to effectively use it.
Furthermore, new findings were discovered from Coh-Metrix and screen recordings. Students
preferred micro-changes to macro-changes and their syntactical complexity was improved after
referring to the MT feedback. There is a real need to integrate MT literacy instruction into foreign
language training. The obtained findings have led us to believe that Lee’s work is a significant step
forward in identifying the role of MT in educational settings. MT could be tentatively used as a
pedagogical tool for EFL writing with adequate MT literacy training.

This replication study strives to underscore the importance of examining MT’s impact in the
educational field. Despite that, we still need to address its limitations. First, due to the limited
sample size, we should be careful not to generalize the obtained findings to student samples with
different language proficiency levels or cultural backgrounds. Second, the genre of the task
materials was limited to descriptive writing. Different genres of writing tasks may impose different
effects on the MT performance. Third, the language pair is another variable that can influence the
MT quality. Therefore, to further strengthen the validity of the obtained findings, it is important to
consider a larger sample of participants with different language proficiency levels and cultural
backgrounds in future studies. Additionally, different genres of writing tasks in different language
pairs should be considered in order to increase the generalization power of the findings. The
research on the impact of MT on EFL writing has only just begun.
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