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Neural machine translators (NMTs), such as Google Translate, may assist second 

language (L2) readers with general comprehension. However, previous empirical studies 

show mixed results regarding their effectiveness. In this study, 145 Korean English 

learners from a girls’ high school were asked to solve three types of reading 

comprehension problems (grammar judgment, inferring meaning from context, inferring 

main idea) under three reading conditions (no aid, MT, glossary). Overall, when using 

MT, reading comprehension scores were higher than in either the no aid or glossary 

conditions individually. However, none of the reading aid conditions improved grammar 

judgment. Only mid-proficiency learners benefited from MT in both inferring meaning 

from context and inferring main idea tasks. The results suggest that the glossary may 

have interrupted the flow of the reading process. With the widespread availability of MT 

as an online reference tool, L2 teachers should consider incorporating MT as a legitimate 

reading aid for different proficiency levels and reading purposes.  
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1. INTRODUCTION 

 

With the arrival of neural machine translators (NMTs), the quality of machine translators 

(MTs) has improved significantly (Shterionov et al., 2018; Van Brussel, Tezcan, & Macken, 

2018). Nonetheless, users often receive raw machine translation (MT) output containing 

several translation errors, which leads to the questions: How useful are MTs (Macken & 

Ghyselen, 2018) and should they be used for carrying out MT-assisted reading tasks? 

Language teachers tend to be skeptical about the quality of MT output and tend to equate 

students’ use of MT with academic dishonesty (Carré, Kenny, Rossi, Sánchez-Gijón, & 

Torres-Hostench, 2022; Ducar & Schocket, 2018). Despite this, there is ample evidence in 

the literature that students―by their own admission―are using it with increasing frequency 

to support language use and learning (Jolley & Maimone, 2022), including reading in a 

second or foreign language (Klimova, Pikhart, Benites, Lehr, & Sanchez-Stockhammer, 

2023). However, it is not clear how helpful MT is for learners with different second language 

(L2) proficiency levels in tackling different types of reading comprehension problems.  

The extent to which MT may be useful in L2 reading tasks has not been researched to the 

same degree as L2 writing (Maghsoudi & Mirzaeian, 2020) even though reading is a non-

optional skill and the primary means of acquiring language and content knowledge. Hence, 

this study aims to examine whether MT can support L2 learners’ academic reading, and to 

observe if L2 proficiency and types of reading problems may influence the learners’ ability 

to benefit from MT. For this purpose, L2 high school learners were asked to solve reading 

comprehension problems counterbalanced for three types of reading aid conditions (no aid, 

MT, glossary) and three types of reading problems (grammar judgment, inferring meaning 

from context, inferring main idea). The study results are expected to elucidate whether and 

how raw MT output can be used to help L2 readers solve reading comprehension questions 

(RCQs). 

 

 

2. BACKGROUND 

 

2.1. Using Translation in Language Teaching  

 

Recent years have seen a resurgence of translation in language teaching, indicating the 

need for a reevaluation of L1 use and translation in the L2 classroom (Jolley & Maimone, 

2022). Cook (2010) viewed translation on a continuum, with the tightest word-for-word 

translation on one end and the loosest paraphrase and interpretations on the other, and took 

a broad approach to translation by using the term “translation in language teaching” (TILT). 

TILT serves as an umbrella term for all types of translation in the language classroom. 
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Accordingly, MT can be included as a type of TILT.  

However, the case for and against translation remains a complicated issue given that the 

legitimacy of using it in the L2 classroom and its efficacy may vary with the social and 

linguistic relationships between a student’s L1 and L2 (Carreres, 2014). Zojer (2009) argues 

that translation potentially causes interference errors owing to negative transfer from the 

mother tongue, and hinders the development of free-flowing self-expression as the student 

is required to translate specific texts. Nord (1996) also claimed that translation reduces the 

text to a string of disconnected and isolated sentences, thus ignoring intertextual devices in 

which the focus shifts from translational questions to the quest of finding mere semantic 

equivalences.  

In contrast, a plethora of findings support the benefits of translation in language teaching. 

Translation and the use of L1 as the medium of instruction can promote reading 

comprehension through better perception of the written texts (Marzban & Azizi, 2011). 

Translation can be used to help learners notice idiosyncrasies in the two languages (Niño, 

2009), realize that two cultures or languages may express similar items in different ways, 

notice different registers and the importance of appropriacy (Hatim & Munday, 2019), 

understand the importance of collocations, and see that acceptable L1 translation is 

associated with congruency (Sonbul, El-Dakhs, & Al-Otaibi, 2022). In contexts where 

independent and sustained reading is important, translations or parallel texts can help 

learners develop greater autonomy and reading motivation, thereby preparing them for future, 

fully independent reading (Weydt, 2009). Translation provides opportunities for focus on 

form (Hentschel, 2009), increases intake of L2, and enables teachers to perceive TILT as a 

positive pedagogical tool (Bruen & Kelly, 2017).  

 

2.2. Machine Translation for Second Language Reading 

 

Studies on MT in language teaching and learning have predominantly focused on L2 

writing (Cancino & Panes, 2021; Chang, Chen, & Lai, 2022; Chon, Shin, & Kim, 2021; 

Chung & Ahn, 2022; Jolley & Maimone, 2022; Klimova et al., 2023; Kol, Schcolnik, & 

Spector-Cohen, 2018; Lee, 2023; Stapleton & Kin, 2019; Yoon & Chon, 2022), and there is 

a small under-researched body of literature on the use of MT for advancing L2 reading 

comprehension skills. There exists little empirical evidence regarding the usefulness of 

translations for understanding of L2 texts (Maghsoudi & Mirzaeian, 2020). Moreover, 

previous studies on MT-assisted L2 reading are limited to survey studies of language learners 

(Case, 2015) and quality evaluations of machine-translated output vs. human translated texts 

(Fuji et al., 2001; Jones et al., 2005; Pfafflin, 1965; Tomita, Shirai, Tsutsumi, & Matsumura, 

1993).  

Scarton and Specia (2016) used RCQs at different levels of complexity to assess the 
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quality of machine- and human-translated texts. When the texts were evaluated based on 

answers by fluent speakers of the target language, the researchers found that RCQs can 

provide valuable information about the quality of an entire machine translated document. 

Karnal and Pereira (2015) aimed to understand the cognitive strategies involved in reading 

L2 academic texts by assessing reading comprehension wherein the same academic text 

(abstracts) was read either using Google Translate (GT) or without any aid. Macken and 

Ghyselen (2018), inspired by Scarton and Specia (2016), compared the results of reading 

comprehension tests of human-translated and raw (unedited) machine-translated texts. Their 

results showed that 74% of the participants could identify whether a translation was 

produced by a human or a machine.   

The paradigm shift in the MT landscape made it necessary to test the reading 

comprehension of NMT models by the end users of those translations. Castilho and 

Guerberof Arenas (2018) conducted a pilot study to measure the impact of the quality of two 

MT paradigms—NMT and statistical MT (SMT). Results showed that participants in the 

Spanish and simplified Chinese groups were able to complete more tasks successfully when 

using the NMT translations than when using SMT. Odo (2020) conducted a study to examine 

whether MT can support academic reading and writing development of L2 learners when 

the experimental group was provided with opportunities to read academic articles with MT 

support. After the treatment, the experimental group’s L2 writing neither improved nor 

deteriorated. Kim and Cha (2020) examined whether MT can be effective in strengthening 

learners’ performance in reading comprehension. Freshmen university students were 

assigned either to the word list group or the MT group. When both groups took multiple-

choice reading comprehension tests before and after the experiment (with the same tests), 

within group analysis indicated significant differences in reading scores between the pre- 

and post-tests for the wordlist group, but not for the MT group. Between group analysis 

indicated that the wordlist group performed better than the MT group.  

Maghsoudi and Mirzaeian (2020) found MT output to be as successful as human 

translation in terms of generating comprehensible texts; there was a negligible difference 

between the control group, who was given the human translation, and the experimental group, 

who was exposed to MT, when reading comprehension scores on identical items were 

compared. Chen (2020) used translation activities of pop songs to familiarize 16 English as 

a foreign language (EFL) Taiwanese university students with the potentials of MT tools. The 

results revealed that the majority of students (n = 11) input either paragraphs or whole texts 

into GT to obtain an initial rough translation. Klimova et al. (2023) indicated that NMT is 

an efficient tool for developing both productive (speaking and writing) and receptive 

(reading and listening) language skills, and provided a systematic review of neural MT; they 

found the NMT texts to be of comparable quality with non-NMT translated texts. They also 

reported that NMT tools are especially suitable for advanced L2 learners, whose higher 
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proficiency level enables them to critically reflect on the output of neural MT texts.  

In summary, recent studies examining MT as a tool for L2 reading comprehension are 

scarce and yield ambiguous results. The effectiveness of MT for readers of varying 

proficiency levels across different types of comprehension problems remains largely 

unexplored. Additionally, some studies, such as those by Karnal and Pereira (2015), and 

Kim and Cha (2020) have methodological flaws including repetitive use of texts and 

comprehension questions, leading to potential practice effects that could skew results. 

Considering MT’s current limitations, as noted by Chon et al. (2021), this study aims to 

assess whether MT aids in reading comprehension more effectively than no aid or alternative 

aids like glossaries. 

 

2.3. Research Questions   

 

Studies that investigated the efficacy of MT for L2 reading left unresolved questions 

regarding how learners of different proficiency levels use MT with different types of reading 

problems. The following questions guided our study:  

 

1) How did reading aids (no aid, MT, glossary) affect the reading comprehension of L2  

learners of different L2 proficiency levels (low, mid, high)?  

2) How effective were the different reading aids for different reading problems (grammar 

judgment, inferring meaning from context, inferring main idea) for L2 readers of 

different L2 proficiency levels?  

 

 

3. METHODOLOGY 

 

3.1. Participants 

 

Participants of this study comprised 145 senior high school students attending a private 

girls’ high school located in Daegu, South Korea. They were recruited by convenience 

sampling. However, the range of scores from the students’ most recent mock Korean College 

Scholastic Ability Test (CSAT) (Suneung), conducted at the national level, indicated that 

the participants represented senior high school students in South Korea. As shown in Figure 

1, the learners could be categorized as high- (stanine１ 1-2: n = 26, 13.83%), mid- (stanine 

3-4: n = 81, 56.25%), and low-proficiency learners (stanine 7-9: n = 37, 25.69%). In the 

 

１ Stanine (STAndard NINE) is a method of scaling test scores on a nine-point standard scale with 
a mean of five and a standard deviation of two. 
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context of the present study, stanine levels were used as the standard unit to assess students’ 

performance on the Korean CSAT. 

 

FIGURE 1 

 Stanine Levels of Participants 

 

3.2. Instruments  

 

RCQs in the form of multiple-choice questions were deemed valid measures for assessing 

learners’ L2 reading ability and comparing their reading performance across three different 

reading aid conditions (no aid, MT, glossary) as displayed in Figures 2 to 4. MCQs provide 

a structured and standardized way to evaluate learners’ comprehension and minimize 

subjective interpretation in scoring, ensuring a fair and consistent assessment of reading 

performance (Maghsoudi & Mirzaeian, 2020; Scarton & Specia, 2016). RCQs were selected 

from previous Korean CSATs (https://www.kice.re.kr/sub/info.do?m=0205&s=english) 

conducted by the South Korean Ministry of Education.  

At the time of the study, 27 RCQs not featured on the national exam over the past seven 

years were selected. These were divided into three categories: 1) grammar judgment (9 

items), where learners chose the most fitting language item; 2) inferring meaning from 

context (9 items), requiring identification of the most logical expression in text flow; and 3) 

inferring main idea (9 items), involving selecting an appropriate title for a text. Each passage 

was about 120 words (see Figures 2 to 4 for each item type). The selection of these item 

types was informed by previous L2 reading research emphasizing the importance of 

vocabulary (Schmitt, Jiang, & Grabe, 2011), grammar (Zhang, 2012), and discourse 
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knowledge (Nassaji, 2007) in reading comprehension. 

 

FIGURE  2 

 Grammar Judgment with No Aid 

 

FIGURE  3 

 Inferring Meaning from Context with Machine Translation 
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At the time of the main study, it was not possible to provide computers to all learners (N 

= 145) simultaneously. To mimic the experience these learners would have when using 

online MT, and to allow for repeated access to machine translations, the test papers were 

designed to include GT translations (Figure 3). Equivalent conditions were created for the 

no-aid and glossary groups.  

Before distributing the translations, they were quality checked via sentence adequacy 

evaluations (Moorkens, 2018). The 27 reading passages comprised 181 sentences, of which 

140 produced acceptable translations (no errors) and the remaining 41 contained MT errors. 

However, as some of those 41 sentences contained more than one error, the total number of 

errors identified was 47 (missing word: 22; mistranslation: 23; ungrammaticality: 2). This 

meant that 22.65% of the 181 sentences had MT errors. When calculated by sentence as the 

unit of analysis, there were 0.25 errors per sentence. When the percentage of errors was 

calculated for each reading item based on the number of sentences for each item, 75.19% of 

the sentences produced acceptable translations.  

Regarding the treatment of MT errors, these were left uncorrected to simulate real-life 

situations in which learners must grapple with imperfect translations. Correcting the errors 

would have created an artificial scenario for using machine translations. Therefore, it was 

crucial for MT users to extract the most useful information from the MT output, despite the 

presence of errors.  

Providing different reading aid conditions allowed MT to be compared with a no-aid 

condition, establishing a baseline for learners’ natural comprehension abilities without 

external support. Glossaries were included as they have traditionally been used in L2 reading 

to help learners understand vocabulary and contextual meaning. The learners could refer to 

the glossary at the right-hand side of the test items (Figure 4) as much as needed while 

solving the reading problems. The glossary offered definitions of words at the 3,000 to 7,000 

word levels (3K ~ 7K) when analyzed with Compleat Lexical Tutor, Vocabprofilers (BNC-

COCA 1-25k) (https://www.lextutor.ca/vp/comp/). This decision was based on the 

achievement standard of the Korean National Curriculum of English which aims to teach up 

to 3,000 word level by the end of high school year and the learners were in their final year 

of high school at the time of the study. The words in the glossary were arranged in order of 

their appearance in the reading passage. Whenever there were polysemies, the different 

definitions were provided. For all items, translations were not provided for the choices 

(distractors) of the multiple-choice items.  

To remove any practice effect and to ensure all learners were solving the test items under 

identical conditions, three types of items (grammar judgment, inferring meaning from 

context, inferring main idea) and three reading aids were paired by counterbalancing. The 

order of the three item types was also alternated so that the order would not affect reading 

scores. This process produced three test batteries, each containing 27 RCQs (See Appendix 
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for configuration of item type and reading aid).  

 

FIGURE 4 

Inferring Main Idea with a Glossary 

 

3.3. Procedure 

 

Once the test batteries were prepared for administration, they were pilot-tested with a 

group of learners similar to those in the present study. It was confirmed that these learners 

encountered no major difficulties in following the instructions or understanding the layout 

of the test batteries. In the main study, learners from intact classes were randomly assigned 

to one of the three test batteries. 

 

3.4. Data Analysis  

 

Statistical Package for Social Sciences (SPSS) 26.0 was used for quantitative analysis. 

The learners’ responses to the RCQs were entered as “0” when incorrect and “1” when 

correct. Questionnaire responses were also entered into SPSS for analysis. Wherever 

relevant, scores were calculated for descriptive (Mean, SD) and inferential statistics.  

For RQ1, a two-way mixed analysis of variance (ANOVA) was conducted to examine the 

combined effects of reading aid (independent variable; IV) and L2 proficiency (IV) on 

learners’ reading score (dependent variable; DV). In RQ2, a follow-up analysis was 
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conducted for each type of reading problem by conducting a two-way mixed ANOVA (IV: 

type of reading aid, L2 proficiency; DV: reading score). The key assumptions for conducting 

two-way mixed ANOVA were carefully checked. The Shapiro-Wilk test was used to assess 

the normality of residuals for each group. All groups showed non-significant results (p > .05), 

indicating that the normality assumption was met. Mauchly’s test of sphericity was 

conducted to assess the equality of variances of the differences between all combinations of 

related groups. The test was non-significant (p > .05), supporting the sphericity assumption. 

Levene’s test was conducted to check for homogeneity of variances, and Box’s M test was 

used to examine the homogeneity of covariances across groups. Both tests returned non-

significant results (p > .05), confirming that these assumptions were met. Given that these 

assumptions were satisfied, the data were deemed appropriate for the two-way mixed 

ANOVA. When there were no interaction effects between the IVs, analyses were carried out 

to examine their main effects with appropriate inferential statistical tests.  

 

 

4. RESULTS 

 

4.1. Effects of Reading Aid and L2 Proficiency on Reading Comprehension 

 

Regarding RQ1, the results of two-way mixed ANOVA (IV: type of reading aid, L2 

proficiency; DV: reading score) showed that there was no significant interaction between 

reading aid and L2 proficiency (F (3.685, 250.582) = 1.033, p = .388) in their combined 

effect on reading scores.  

Follow-up analysis was conducted for main effects of reading aid and L2 proficiency. 

Repeated measures one-way ANOVA indicated a significant main effect of reading aid (F 

(1.845, 254.576) = 19.420, p = .000, ηp2 = .123) on reading scores. Post-hoc tests indicated 

that the learners performed better on the reading test with the MT (M = .575, SD = .227) than 

when not using any aid (M = .471, SD = .271) (p < .001). Learners also scored better with 

the MT than with the glossary (M = .455, SD = .232) (p < .001). However, there was no 

difference in reading scores between the no aid and glossary conditions (p = 1.00).  

When one-way multivariate ANOVA (MANOVA) was conducted to analyze the main 

effect of L2 proficiency by type of reading aid, there was a significant main effect of L2 

proficiency on reading scores (F (6, 268) = 26.215, p < .001; Wilk’s Λ = 0.397, partial 

η2 = .370). As shown in Table 1, L2 proficiency had a statistically significant effect on 

reading scores across all reading aid conditions when the alpha level was adjusted 

using Bonferroni correction (.05/3 = .017). Post-hoc tests indicated significant differences in 

reading scores between the proficiency groups; more proficient learners consistently 

performed better on the reading items (p < .001) regardless of the type of reading aid they 
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were using.  

 

TABLE 1 

Effects of L2 Proficiency by Reading Aid 

(N = 139) M SD F (2, 136) Partial η2 Post-Hoc 

No Aid 

High .761 .168 45.053* .399 Low < Mid* 

Mid .478 .238   Low < High* 

Low .241 .171   Mid < High* 

Total .471 .271    

MT 

High .791 .158 38.978* .364 Low < Mid* 

Mid .591 .183   Low < High* 

Low .378 .197   Mid < High* 

Total .575 .227    

Glossary 

High .726 .167 51.570* .431 Low < Mid* 

Mid .450 .190   Low < High* 

Low .263 .147   Mid < High* 

Total .455 .232    

*p < .017 (Bonferroni correction); High: n = 26, Mid: n = 78, Low: n = 35 

 

4.2. Effects of Reading Aid and L2 Proficiency on Reading Comprehension 

for Three Reading Problems 

 

Regarding RQ2, a two-way mixed ANOVA was conducted for each type of problem (IV: 

Type of reading aid, L2 proficiency; DV: reading score). For each problem, there were no 

interaction effects between type of reading aid and L2 proficiency in their combined effects 

on reading scores (grammar judgment: F (4, 258) = .171, p = .953; inferring meaning from 

context: F (4, 254) = 2.411, p = .050; inferring main idea: F (4, 266) = .873, p = .480).  

Based on repeated-measures one-way ANOVA and with the alpha level adjusted using 

Bonferroni correction (p < .017), the main effects of the reading aid on different types of 

reading problems showed varied results. The effect was not significant for grammar 

judgment (F (2, 262) = 3.170, p > .017). In contrast, a significant reading aid effect was 

observed for inferring meaning from context (F (2, 258) = 18.693, p < .017, ηp2 = .127), and 

for inferring main idea (F (2, 272) = 5.034, p < .017, ηp2 = .036) as shown in Table 2.  

Post-hoc tests indicated that for both inferring meaning from context and inferring main 

idea, the MT was more effective than the ‘no aid’ condition (p < .017) in obtaining higher 

reading scores. However, there was no significant difference in reading scores between the 

glossary and ‘no aid’ conditions. For grammar judgment, the type of reading aid had no 

significant effect on reading scores.  
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TABLE 2  

Effects of Reading Aid by Reading Problem 

 M SD F(df) Partial η2 Post-Hoc 

Grammar Judgment (N = 132)  

No aid .487 .343 
3.170 

(2, 262) 
.024 N/A 

MT .538 .315    

Glossary .453 .322    

Inferring Meaning from Context (n = 130) 

No aid .480 .345 
18.693* 
(2, 258) 

.127 1 < 2* 

MT .646 .301   1 = 3 
Glossary .444 .328   2 > 3* 

Inferring Main Idea (n = 136) 

No aid .451 .351 
5.034* 
(2, 272) 

.038 1 < 2* 

MT .555 .334   1 = 3 
Glossary .475 .325   2 = 3 

 *p < .017 (Bonferroni correction) 

 

A one-way MANOVA was conducted to examine the main effects of L2 proficiency 

according to reading aid conditions within each type of reading problem (IV: L2 proficiency; 

DV: reading scores for reading aid). There were statistically significant differences in 

reading scores based on a learner’s proficiency for all three problems (grammar judgment: 

F (6, 254) = 10.544, p < .001; Wilk’s Λ = .641, partial η2 = .199; inferring meaning from 

context: F (6, 250) = 12.866, p < .001; Wilk’s Λ = .584, partial η2 = .236; inferring main idea: 

F (6, 262) = 22.238, p < .001; Wilk’s Λ = .439, partial η2 = .337).  

Post-hoc tests generally indicated that higher-proficiency learners scored higher than 

lower-proficiency learners regardless of reading aid for grammar judgment and inferring 

main idea. However, in the MT condition for inferring meaning from context, there were 

non-significant differences (p > .017) between high- (M = .769, SD = .206) and mid-

proficiency learners (M = .653, SD = .328), and between mid- and low-proficiency learners 

(M = .522, SD = .258). This indicated that an MT, as a reading aid, can help narrow the 

proficiency gap between learners, in this case, for inferring meaning from context, even 

when unfamiliar words were present in the reading passages. 

For a more detailed view of the role of reading aids in solving different types of problems, 

within group analysis was performed after splitting the file for the proficiency groups to 

conduct one-way repeated measures ANOVA for each problem (IV: Types of reading aid; 

DV: reading score). Regarding grammar judgment, results indicated no significant effect of 

reading aids for the high- (F (2, 50) = .664, p = .519), mid- (F (2,148) = 2.528, p = .083), 

and low-proficiency groups (F (2, 60) = .316, p = .730). That is, the reading aids did not 

affect the reading scores for grammar judgment in any of the proficiency groups. The results 

indicate that neither the MT nor the glossary was effective in helping learners make finer 
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grammar judgments in any of the proficiency groups.  

In comparison, the effects of reading aids were significant on reading scores for inferring 

meaning from context  and inferring main idea as indicated in Tables 3 and 4. For the former, 

detailed examination indicated significant differences between reading scores of the mid- (F 

(2,146) = 10.571, p < .001) and low-proficiency groups (F (1.537, 44.577) = 13.713, p 

< .001); both groups performed significantly better with the use of MT than in the no aid or 

glossary conditions (p < .017), but there were no significant differences in reading scores 

between the no aid and glossary conditions for both mid- (p = .576) and low-proficiency 

learners (p = 1.00). For inferring meaning from context, the MT seems to have helped 

learners consider the logical flow of the text and understand the context of the reading 

passage to infer the missing text whereas the glossary had not been helpful in doing so. 

Within the high-proficiency group, the effects of reading aids (F (2, 250) = .183, p = .833) 

were not apparent.  

 

TABLE 3  

Inferring Meaning from Context: Effects of Reading Aid on Reading Scores  

(N = 130) M SD F(df) Partial p2 Post-Hoc 

High 

No Aid  .744 .255 
.183 

(2, 250) 
.007 N/A 

MT .769 .206    

Glossary .731 .267    

Mid 

No Aid  .495 .323 
10.571*** 

(2, 146) 
.126 1 < 2*** 

MT .653 .328   1 = 3 

Glossary .428 .315   2 > 3*** 

Low 

No Aid  .211 .270 
13.713*** 

(1.537, 44.577) 
.321 1 < 2*** 

MT .522 .258   1 = 3 

Glossary .233 .217   2 > 3*** 

 *p < .017 (Bonferroni correction); High: n = 26, Mid: n = 74, Low: n = 30 

 

For inferring main idea, analysis revealed that only the mid-proficiency learners were 

impacted by the difference in reading aids (F (2, 152) = 5.928, p < .01). Post-hoc tests 

indicated a significant difference in reading scores between the MT and no aid conditions (p 

< .001), and a non-significant difference between the no aid and glossary conditions (p = 

1.00). For the high- and low-proficiency group learners, reading aids had no effects (high: F 

(1.582, 39.550) = .428, p = .654; low: F (2, 64) = .408, p = .667). Overall, the results indicate 

that when the learners were asked to infer the main idea of a reading passage, the high- and 

low- proficiency learners did not benefit from the difference in reading aids.  
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TABLE 4  

Inferring Main Idea: Effects of Reading Aid on Reading Comprehension  

(N = 139) M SD F(df) Partial ηp2 Post-Hoc 

High 

No Aid  .821 .270 
.428 

(1.582, 39.550) 
.017 N/A 

MT .833 .216    

Glossary .769 .279    

Mid 

No Aid  .425 .309 
5.928* 
(2, 152) 

.067 1 < 2* 

MT .580 .303  
 1 = 3 

Glossary .470 .282  
 2 = 3 

Low 

No Aid  .222 .272 
.408 

(2, 64) 
.013 N/A 

MT .283 .278  
  

Glossary .253 .261  
  

 *p < .017 (Bonferroni correction); High: n = 26, Mid: n = 78, Low: n = 35 

 

 

5. DISCUSSION 

 

This study demonstrates that MT can enhance L2 reading abilities, outperforming both no 

aid and glossary conditions. MT was particularly beneficial for lower proficiency learners 

(mid and low proficiency), aiding in comprehension at the sentence and discourse levels, 

though it was less effective for tasks requiring explicit language system knowledge, like 

grammar. These results are consistent with Chang et al. (2022), who found no significant 

improvement in accuracy or syntactic complexity with L1 translations. While Cook (2010) 

emphasizes the role of translations in improving metalinguistic knowledge, the current study 

suggests their primary utility lies in discerning subtle meaning differences. Resende and Way 

(2021) support this by showing implicit syntax learning through MT. However, Carré et al. 

(2022) warn that overreliance on MT might impede active grammar learning. Similarly, the 

study cautions against overreliance on MT, as it may impede active grammar learning. For 

mid- to low-proficiency learners, teachers could provide a balanced approach, 

supplementing MT with explicit grammar instruction to build their foundational language 

skills, and incorporating MT as a support tool, especially when comprehension questions 

require contextual understanding.  

The study found that higher-proficiency learners consistently outperformed their lower-

proficiency counterparts, regardless of the reading aid used. This advantage is attributed to 

their broader knowledge of L2 vocabulary (Qian & Schedl, 2004), reading strategies 

(Mokhtari & Sheorey, 2002), and reference search techniques (Chon, 2009). Higher 

proficiency enables learners to understand more, read faster, and effectively navigate 

polysemous words (Liou, 2000). Since high-proficiency learners demonstrated less reliance 

on MT and tend to employ a range of strategies for comprehension, teachers may focus on 
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encouraging them to further develop their reading strategies and minimize MT dependence. 

In contrast, learners with mid to low proficiency, constrained by limited L2 knowledge, 

focused more on understanding individual words rather than integrating the text with their 

existing knowledge (Graesser, Singer & Trabasso, 1994; Mesgarshahr & Alavi, 2019). The 

study underscores that the mere availability of MT does not guarantee improved 

comprehension. The efficacy of MT relies on learners' existing language skills, including 

their ability to recognize MT errors and to apply effective L1 or L2 reading strategies. For 

lower proficiency learners, incorporating strategy training sessions to help them navigate 

between L1 and L2 reading strategies may enhance their comprehension and enable them to 

utilize MT more effectively. 

In particular, mid- and low-proficiency learners were able to utilize the MT to compensate 

for their lack of L2 knowledge for inferring meaning from context. That is, when reading 

problems were asked at a sentential level, they could benefit from using MT. In comparison, 

low-proficiency learners not being able to benefit from the MT for inferring main idea may 

be an issue related to their L1 comprehension skills. Even with access to MT output (L1 

translations), their inability to ascertain the main idea of an L1 text can be attributed to their 

weak L1 literacy skills. Teachers could design exercises focusing on inferencing and main 

idea identification in L1, which may translate into stronger L2 reading performance, 

particularly for learners relying on MT. Another possible explanation for the low proficiency 

learners’ inability to surpass their current proficiency level and minimize the difference in 

proficiency with the mid proficiency learners can be attributed to how the test instruments 

provided multiple choice options in L2. Unknown words or concepts may have interfered 

with their comprehension of the reading passage in all conditions, especially in the no aid 

condition. The results demonstrate that the content and the format of the reading aid should 

relate to reader's linguistic ability, rather than attempting to design a universal solution (Chen 

& Yen, 2013).  

The study challenges the traditional view of glossaries as beneficial for vocabulary 

acquisition and reading comprehension in L2 learning (Leffa, 1992; Lee, Lee, & Lee, 2016; 

Nation, 2009). It found that glossaries, offering word-by-word definitions, did not 

significantly enhance reading comprehension compared to no aid. This ineffectiveness may 

stem from the disruption of reading flow caused by searching for words, and the potential 

mismatch of definitions with text context due to word polysemy. In contrast, MT provided 

complete translations, aiding in comprehension and maintaining reading focus, unlike the 

glossary which interrupted the reading process. The findings may encourage teachers to 

consider other vocabulary support strategies. For instance, providing glosses within the 

context of the text or using simplified definitions could reduce the interruption in reading 

flow. In addition, implementing vocabulary building exercises prior to reading could allow 

learners to focus on comprehension rather than word lookup during reading. 
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To summarize, the study suggests that MT, when used appropriately (Ducar & Schocket, 

2018), can effectively assist in decoding L2 texts (Hall & Cook, 2012; Pintado Gutiérrez, 

2021), reduce anxiety and cognitive load (Bruen & Kelly, 2017), and improve understanding 

of language structures (Hentschel, 2009). It also indicates that high-proficiency learners rely 

less on reading aids, likely employing various strategies to overcome linguistic challenges. 

Given that high-proficiency learners benefit less from reading aids and tend to outperform 

others, teachers could adopt a differentiated approach where MT is selectively used based 

on each learner’s proficiency level.  

 

 

6. CONCLUSION AND LIMITATIONS 

 

The study reveals that the effectiveness of machine translations in L2 reading is influenced 

by learners' ability to interpret these translations, a skill dependent on their language 

proficiency. This research, one of the few empirical examinations of MT’s role in L2 reading, 

suggests future areas for exploration, including the impact of various conditions (like time 

constraints), text genres, vocabulary levels, and reading objectives on the utility of MT for 

L2 learners. It also proposes investigating the most beneficial stages of L2 reading (pre-

reading, during reading, post-reading) for MT use.  

However, the study has limitations. It did not explore how learners perceive and handle 

mistranslations in MT, an aspect better suited to qualitative methods like think-aloud 

interviews. The study used short texts (120 words), raising questions about MT's 

effectiveness with longer, varied-genre texts for different reading purposes. Additionally, 

longitudinal studies are needed to assess if MT-assisted reading aids vocabulary acquisition, 

enhances metalinguistic grammar knowledge, and influences reading strategies, particularly 

in post-reading activities. 

Another significant limitation of the study is that excessive dependence on MT may lead 

to an over-simplification of cognitive processing for L2 learners. While MT aids in achieving 

immediate text comprehension, it bypasses many cognitive steps essential for deeper 

language learning. Processes like perception, noticing, comparison, inference, and memory 

retrieval are often automated or skipped with MT, limiting the learner’s active engagement 

with the language and potentially affecting their ability to internalize L2 structures or 

develop long-term language processing skills. MT is effective for comprehension, especially 

at sentence and discourse levels; however, since it may not actively contribute to grammar 

or vocabulary acquisition, L2 teachers will need to include activities that foster deeper 

cognitive processing for fluent and accurate use of L2. 
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APPENDIX 

Configuration of Reading Aids, Item Types, and Item Numbers 

Groups 
Types of reading condition 
(Reading Test Battery No.)  

Item Type  Item No.  

Group A  
(n = 51) 

No aid 
(Reading No. 1)  

Grammar 1-3 

Vocabulary  4-6 

Main idea 7-9 

Machine Translation 
(Reading No. 2)  

Vocabulary  10-12 

Main idea 13-15 

Grammar 16-18 

Glossary 
(Reading No. 3) 

Main idea 19-21 

Grammar 22-24 

Vocabulary  25-27 

Group B 
(n = 43) 

Machine Translation 
(Reading No. 3)  

Main idea 1-3 

Grammar 4-6 

Vocabulary  7-9 

Glossary 
(Reading No. 1)  

Grammar 10-12 

Vocabulary  13-15 

Main idea 16-18 

No aid 
(Reading No. 2)  

Vocabulary  19-21 

Main idea 22-24 

Grammar 25-27 

Group C  
(n = 51) 

Glossary 
(Reading No. 2) 

Vocabulary   1-3 

Main idea 4-6 

Grammar 7-9 

No aid 
(Reading No. 3)  

Main idea 10-12 

Grammar 13-15 
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Vocabulary  16-18 

Machine Translation 
(Reading No. 1)  

Grammar 19-21 

Vocabulary  22-24 

Main idea 25-27 

 


