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Abstract

:

The purpose of this study was to investigate whether subtitles can facilitate language processing in English as a second language (L2) and, if so, which subtitles would be more beneficial for hard-of-hearing students with Norwegian as their first language. In total, 14 advanced learners of L2 English were recruited and tested on English comprehension and target vocabulary items based on video material provided with subtitles in English or Norwegian in comparison to no subtitles (control condition). Subtitles aided comprehension of the plot, tested immediately after clip presentation, with an advantage for English subtitles over Norwegian subtitles and no subtitles. Furthermore, subtitles were found to enhance the performance of the participants with moderate hearing loss more than they did for mild hearing loss participants. The inclusion of English subtitles only marginally enhanced vocabulary understanding for both mild and moderate hearing loss students. The findings of this study can be transferred to classrooms and may supplement other methods of adjusting the academic environment, in order to meet the need of students with hearing loss.
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1. Introduction


Extant research indicates that students who suffer from any degree of hearing loss are at risk for being exposed to language input which is degraded in quality. Sensorineural hearing loss entails lowered hearing thresholds and distortion of sounds which leads to partial and degraded language input (Robier 2001; Delage and Tuller 2007). Furthermore, Moeller and Tomblin (2015) stress that hearing loss could reduce both the amount and regularity of language input for the growing individual and suggest that inconsistent and/or distorted access to input might also be expected to impact on language outcomes. Csizér and Kontra (2020) conducted a qualitative study with deaf and severely hard-of-hearing young adult learners of English as a second language from three European countries (n = 54). They established that what distinguishes this group from their hearing peers is predominantly the lack of adequate native language (L1) skills, and that the lack of a solid L1 foundation is what prevents the successful acquisition of the target language (L2). However, even when a student presents with milder hearing loss, they can find it difficult to successfully learn a second language. Still, few studies have addressed mild-to-moderate hearing loss (MMHL) and second language learning. The goal of this study was to explore factors in the learning environment, such as visual cues in the form of subtitles, and whether they aid hard-of-hearing learners of English in the classroom. This paper is aimed at language teachers and education practitioners, and fills a gap in education research in second language learning for students with a mild-to-moderate hearing loss.



An inclusive learning environment is part of the Norwegian school education policy (Opplæringslova 1998, §1–2). Norwegian schools are thus obligated to make adaptations according to each individual’s abilities. A common technique amongst hard-of-hearing students is lip reading. However, in a classroom setting, it can be difficult for the student to rely on such a tool, as the teacher tends to move around, and the student might not be seated in positions where she can see the teacher at all times. Furthermore, speech intelligibility in classroom settings is also affected by room acoustics, level of background noise and the availability of visual cues for speech (Lewis et al. 2015). Thus, students with any degree of hearing loss might be exposed to non-optimal acoustical environments, elevated hearing thresholds, and the absence or limited use of amplification (Valente et al. 2012; Lewis et al. 2015). Research documents that any degree of hearing loss, even in less severe cases, can interrupt the normal development of communication, social-emotional well-being, and overall academic performance (Dalton 2013).



Most (2004) reported that participants with mild-to-moderate hearing loss displayed lower academic performance than those with a more severe hearing loss. A possible account is that such students often lack classroom support in comparison to more severe cases (Andrews et al. 2011; Reynolds and Fletcher-Janzen 2007; Dalton 2013). As deafness and severe hearing loss have been of interest for a long time, and research has indicated what facilitates language acquisition in such cases, deaf students have, to some extent, benefitted from this in classroom settings. It is also assumed that students with mild-to-moderate hearing loss require no special assistance in an academic setting, and, as a consequence, that there is no need for it (Tharpe and Bess 1991). However, there is little evidence in support of this assumption. In addition, because MMHL students present with mostly intelligible speech, their challenges tend to be overlooked by teachers (Dalton 2013).



The use of films in the classroom is not a new phenomenon, and audiovisual material in general is a frequently used resource in the English as a Second Language (ESL) classroom (Vulchanova et al. 2015). Using audiovisual material is beneficial for several reasons and can provide second language learners with exposure to authentic language material (Dahl and Vulchanova 2014). Specifically, when the film clips are shown with subtitles, the viewing experience has the potential to be extra beneficial for hard-of-hearing students. This is because hard-of-hearing individuals rely more on visual cues in auditory language processing (Cavender et al. 2009). The current study seeks to expand upon these findings and explore the results of utilizing subtitled film clips to supplement education in second language learning for students who experience milder hearing loss. When turning on subtitles the educator is given a choice in deciding which language the subtitles should be shown in, and therefore this paper investigates what language is the best option for the students concerning the subtitling text.



1.1. Mild-to-Moderate Hearing Impairment


It is estimated that up to 15% of students in integrated classrooms in the US suffer from mild-to-moderate hearing loss (MMHL) (Niskar et al. 2001). There are about 700,000 individuals with hearing loss in Norway, and about 0.25 percent of the population under 20 years of age are hearing impaired, although the degree of hearing loss may vary (Hørselshemmedes landsforbund, 2015). Despite the high prevalence of this condition, relatively little is known about the educational outcomes of people with mild-to-moderate hearing loss, and studies in the field of second language learning are almost missing. Mild and moderate hearing disability can be defined as ranging from pure tone air-conduction thresholds of 15–30 decibels (dB) to 30–70 dB (Mehra et al. 2009). However, these terms are audiological threshold categories, and do not necessarily reflect student functionality and academic performance. Dalton (2013) points out that, in comparison to students with profound hearing loss or deafness, such students do not receive intensive educational interventions. The reason is that these students seem to do well in classroom settings, and more importantly, they seem to be able to keep up with their peers. It is therefore easy to overlook their challenges.



People with mild or moderate levels of hearing loss are likely to experience a speech signal that is distorted or degraded (Halliday et al. 2017). This increases the risk for academic, speech and language, and social-emotional difficulties, and often such individuals are not provided with a learning environment which is adjusted to their condition (McKay et al. 2008).




1.2. Consequences of Minimal-to-Moderate Hearing Loss


Goldberg and Richburg (2004) argue that minimal hearing loss causes academic differences between hearing and hard-of-hearing peers. It has been established that hearing problems can cause a delay in language development, and children diagnosed with severe to profound hearing loss are readily identified as needing appropriate intervention at an early stage. At the other end of the continuum are children with mild hearing impairment. Mild hearing impairment is too easily overlooked, mainly due to lack of information and proper awareness (Goldberg and Richburg 2004). Thus, a recent large-scale cohort study designed to establish outcomes for children with hearing loss under-sampled children with mild HL (Tomblin et al. 2015). The authors explain this fact as an indicator that many of these children had not been identified, in addition to the parents of these children being less likely to volunteer to participate, and the referral sources for the study. According to Goldberg and Richburg (2004), the reason why this condition is not taken seriously is because students with a minimal hearing impairment often pass the hearing screening. However, even though students may pass a hearing screening, they remain at risk for not hearing and identifying voiceless and high-frequency consonants in the speech directed towards them (Northern and Downs 2002). Such difficulties often occur in classroom settings, with a lot of background noise and poor acoustics (Goldberg and Richburg 2004; Lewis et al. 2015).



Furthermore, scholars in the field have stressed the importance of appropriate seating for optimal listening conditions due to the classroom acoustics (Bess and McConnell 1981; Crandell and Smaldino 2000). Goldberg and Richburg (2004) argue that seating a student with hearing impairment in front of the classroom will result in sufficient improvement in their hearing ability, however, this will only work if the teacher stands within 3 to 4 meters of the child or faces the student when speaking, as many students with hearing loss rely on lip reading (Crandell and Smaldino 2000). Goldberg and Richburg (2004) further state that this is not realistic, since, in reality, the teacher moves a lot around the classroom. Thus, in theory, preferential seating is a good strategy. Yet, other variables, such as background noise, may interfere for the student to be able to comprehend what is being said. Several studies have demonstrated that young listeners, both with normal and atypical hearing, perform poorly in noisy and busy environments, compared to adults (e.g., Elliott 1979; Soli and Sullivan 1997). These findings show that even though there are different strategies to facilitate a better learning environment, they may not always work due to interfering factors.



Hearing loss has consequences for language development, and specifically for early speech perception. Kishon-Rabin et al. (2015) aimed to evaluate the impact of unilateral hearing loss on early communication skills compared to normal hearing levels. In total, 34 infants with unilateral hearing loss and 331 control infants with normal hearing were divided into two groups, and early auditory skills and preverbal vocalization were assessed using questionnaires. They found that auditory behavior, as measured by the Infant-Toddler Meaningful Auditory Integration Scale, was delayed in 21% of the unilateral hearing loss children compared to 4% in children with normal hearing (Kishon-Rabin et al. 2015).



Fischer and Lieu (2014) compared 20 adolescents with unilateral hearing loss to 13 adolescent siblings with normal hearing on standardized language tests (Oral and Written Language Scales) and the Clinical Evaluation of Language Fundamentals (CELF-4). They found that the group with unilateral hearing loss received poorer overall and expressive language scores than the control group (98 vs. 114; p = 0.001 on total language score; 100 vs. 114, p = 0.006 on expressive language score, and 96 vs. 111, p = 0.019 on CELF score). These findings suggest that unilateral hearing loss in adolescents is associated with a negative effect on standardized language scores (Fischer and Lieu 2014).



A study on language development in MMHL in French adolescents (11–15 years of age) revealed that language skills in that group do not normalize with age (Delage and Tuller 2007). Participants were tested on both oral and written language skills. More than half of the participants displayed language impairment, primarily in the domain of phonology and grammar, and the error patterns were similar to those found in adolescents with language impairment. These results indicate that hearing loss has profound consequences for long-term language outcomes in affected individuals. A follow up study with over 80 participants (6–16 years) establishes that morphosyntactic development in children and adolescents with MMHL is highly likely to be impaired, and may often be severely impaired, and that difficulties continue into adolescence (Tuller and Delage 2014). The authors explain the language impairment and the relationship with hearing loss in terms of (poor) auditory attention, rather than degree of hearing loss.




1.3. Subtitles in SLA


Audio-visual material can be a specifically good source for authentic input in the L2 classroom, when accompanied by subtitles (Baltova 1999; Bianchi and Ciabattoni 2008). The textual information provided in subtitles serves as an extra source of linguistic input either in the L1 or the L2, and, as such, supports the auditory signal. Thus, d’Ydewalle and Van de Poel (1999) and Danan (2004) note that readers automatically read the subtitles, whenever they are available, which indicates that the auditory and the verbal textual information are processed in parallel. There is also evidence that learners spend time attending to both the subtitles and the visual images, thus making use of both channels (Bisson et al. 2014). Whether subtitles in the native language (L1) or in the target language (L2) are more beneficial is still an open question, and empirical results largely depend on what aspect of language is tested and the age and level of proficiency of the participants. Many studies have established that L2 subtitles are more facilitatory (Vanderplank 1988; Markham 1999; Bird and Williams 2002; Danan 2004; Mitterer and McQueen 2009; Vandergrift 2011; Bianchi and Ciabattoni 2008). However, the study by Bianchi and Ciabattoni (2008) documents that target language subtitles can be more advantageous for more advanced learners of English as an L2, while native language subtitles may be more beneficial for lower levels of proficiency. Interestingly, the study by Vulchanova et al. (2015) indicates that for more advanced students, the language of the subtitles is of a lesser importance, with these students performing equally well in the context of L1 and L2 subtitles, whereas for the less advanced students in the study, L2 subtitles were in fact more facilitatory. These results are consistent with the idea that the provision of subtitles may impact differently on comprehension and learning outcomes, depending on the individual characteristics of the learner.




1.4. The Current Study


While research on MMHL has primarily focused on children, and mostly in their first language, few studies have addressed older students, and, to the best of our knowledge, none have looked at second language acquisition in the context of less severe hearing loss (see Howerton-Fox and Falk 2019 for a comprehensive review of language learning in deaf children). Given the evidence of a negative impact of mild-to-moderate hearing loss on first language outcomes, it can be expected that this condition also affects adversely second language acquisition. However, it can also be expected that the provision of adequate adjustments to the learning environment, such as adding visual input in the form of subtitles, can mitigate this negative impact. Moreover, subtitles have been shown to have a positive effect for learners with typical hearing (Vulchanova et al. 2015 and review of findings therein).



Given that hard-of-hearing individuals might rely more on visual cues in auditory language processing, the purpose of this pilot study was to investigate whether subtitles can facilitate language processing and, if so, which subtitles would be more beneficial for hard-of-hearing students. Our research question was, Are subtitles beneficial in second language processing and comprehension for hearing impaired young adult learners of English? We hypothesized that subtitles would enhance participants’ performance both on a comprehension task and on a vocabulary task, and that the participants would appreciate the addition of subtitles. Based on the results in Vulchanova et al. (2015), and consistent with Bianchi and Ciabattoni (2008), we also expected that target language (L2) subtitles would be more beneficial than L1 subtitles, since they provide additional support for the perception of the source language for the students with hearing loss.



To explore this issue, and provide initial evidence, 14 participants with mild-to-moderate hearing impairment participated in an online experimental design. The study included three conditions: film clips with subtitles in the L1 (Norwegian), film clips with L2 (English) subtitles, and a control condition with no subtitles (Vulchanova et al. 2015). After each scenario they responded to questions regarding comprehension and vocabulary relevant to what they had seen. We collected accuracy measures on both comprehension and newly activated words in all three conditions.





2. Method


2.1. Study Design and Stimuli


We followed the methodology in the study by Vulchanova et al. (2015) on effects of subtitles in the context of authentic material on second language comprehension for Norwegian learners of English. The method of data collection and analysis were overall quantitative. The study design was within-subjects, meaning that the same person tested on all conditions and on the exact same stimuli, with the possibility of investigating individual change of behavior across conditions (Charness et al. 2012). Participants were selected based on two criteria: hearing loss and being learners of English as a second language.



Participants viewed a documentary called Expedition Happiness. The reason why a documentary was selected was because documentaries are widely used in ESL classrooms, and because a documentary contains detailed explanations which might facilitate initial stages of word learning and comprehension. There was no accompanying music that could be disturbing for the participants. From the documentary, scenes that were approximately 5–6 min were selected for the experiment. Each scene was presented in one of three conditions, with English subtitles, Norwegian subtitles or no subtitles. Three comprehension and three vocabulary questions were included after each scene (see Supplementary 2 for examples). Thus, within each condition, two variables were of interest: comprehension performance and vocabulary performance. Participants’ level of hearing was used as independent variable. The data analysis was performed in SPSS.




2.2. Participants


14 learners of English in the age range 18–25 years participated in the experiment. All participants were native speakers of Norwegian and had varying degrees of hearing loss and English language proficiency. The only criterion for inclusion in the study was documented hearing loss and being a young adult English learner. At the outset, the study did not require any particular proficiency level of English. However, participants were asked to rate their English writing, reading and communication skills according to Common European Framework of Reference for Languages (CEFR) levels (Milton 2010). This factor was meant to be used in the analysis. All participants rated themselves similarly as conversational to fluent speakers of English, which corresponds to advanced L2 skills, and therefore this factor was not pursued any further in the analysis. Information about the project was sent out to the members of HLFU (Hørselshemmedes landsorganisasjon for ungdom (National Youth Hearing Impaired Organization)) and on social media (Facebook). Since interested participants lived in different parts of the country, it was decided to run an online study rather than a Lab experiment. After signing an online consent form, participants were asked to provide information about their hearing loss. Eight participants reported hearing levels of 26–40 dB: mild hearing loss, and six participants reported moderate hearing loss: 41–55 dB (see Supplementary 1). Data collection and data storage were consistent with GDPR laws and were approved by the Norwegian Personal Data Service (NSD) prior to study start.





3. Analyses and Results


For the analysis, the participants’ level of hearing was used as the independent variable, whereas comprehension and vocabulary accuracy were used as dependent variables. In each set of questions, the participants were able to get between 0 and 3 points. The results focus on performance in each condition and rate of accuracy. The data set was small, and a Shapiro-Wilk test revealed that the data did not follow a normal distribution. Table 1 summarizes the descriptive statistics for the group of participants. A Shapiro-Wilk test for normality was also applied to each variable. The results in Table 1 reveal that the mean score on both comprehension and vocabulary was the highest in the English subtitle condition, and the lowest in the no subtitle condition. This indicates that the group as a whole had higher accuracy scores on the English subtitle condition compared to the two other conditions.



As a next step we ran the Wilcoxon test in SPSS. The Wilcoxon test is a nonparametric test that does not assume normality in the dataset, and is used to compare two sets of scores that come from the same participant. As such, it was most appropriate, given the aim to investigate any change in scores in the same participant when they are exposed to more than one condition (Statistics Solutions 2020). In addition, and in order to control for the impact of level of hearing loss on performance, we split the participants into minimal hearing loss and moderate hearing loss groups. We used Bonferroni correction for multiple comparisons (p ≤ 0.025).



The results in Table 2 show a clearer picture primarily for comprehension, and for the moderate hearing loss group. For this group, significant differences in performance were observed between the English subtitles Condition and the other two conditions, with z-scores ranging between −2.333 (p = 0.020) and −2.232 (p = 0.026) in the comparison, and a trend to significance for the Norwegian subtitles and No subtitles condition (z-score = −2.121; p = 0.034). The comparison failed to reach significance for the minimal hearing loss group.



By providing subtitle support in the target language (English), the participants were able to comprehend more of the plot, and subtitles did enhance comprehension specifically. This is consistent with the idea that the participants struggle to perceive the auditory input in the source language, and therefore need additional evidence of the auditory form of this input via the subtitles. Concerning the results on vocabulary, subtitles in the target language (English) appear to cease providing and advantage over Norwegian subtitles for both groups. In that task, English subtitles are beneficial only in comparison to no subtitles at all for both groups, where a trend to significance was observed (z = −2.121; p = 0.034).




4. Discussion


In this pilot study we set out to replicate results from the benefits of subtitles in L2 learners with normal hearing and to investigate whether subtitles are also beneficial in L2 comprehension and initial vocabulary learning in a special population, namely hard-of-hearing students. We hypothesized that subtitles would enhance participants’ performance both on a comprehension task and on a vocabulary task, and that the participants would appreciate the addition of subtitles. Based on the results in Vulchanova et al. (2015), we also expected that L2 subtitles would be more beneficial than L1 subtitles, since they provide additional orthographic support for the perception of the source language for the hearing-impaired students. The current results indicate that subtitles clearly aid vocabulary and comprehension for learners of English with mild-to-moderate hearing loss.



Video material can be beneficial in second language instruction for a number of reasons. Extant research supports the idea that language learners can use the imagery associated with videos to assist information processing. Research on listening shows that the presence of images has a positive impact on comprehension (Jones and Plass 2002). Furthermore, Pujadas and Muñoz (2019) argue that the media of TV programs complies with Nation’s (2007) five conditions for suitable input: it is processed in large quantities; is familiar to the language learners; provides contextual cues (i.e., through image and dialogue); is comprehensible (Rodgers and Webb 2011; Rodgers and Webb, 2017); and is engaging (Webb 2010).



Previous research examining comprehension of audiovisual material input has consistently shown the positive effects of captioning over non-captioning for viewing comprehension (Gass et al. 2019; Montero-Perez et al. 2013, 2014; Rodgers and Webb 2017). At the same time, it can be expected that the appearance of subtitles might make the viewing session more difficult, due to increased processing and attentional load. Thus, there is more to focus on at the same time, as the student watches the images, while reading at the same time. However, Danan (2004) and d’Ydewalle and Gielen (1992) found that auditory and verbal textual information are processed in parallel, meaning that reading the captions would not hinder the processing of the material that is viewed. Subtitles seem to be more effective for content comprehension (Bianchi and Ciabattoni 2008; Markham et al. 2001), and the current study suggests that the textual information provided in the subtitles indeed aided the overall comprehension and understanding of the plot.



The comprehension data provide clear indication of a specific advantage for the provision of subtitles (in comparison to no subtitles), and specifically, subtitles in the target language (English). This advantage is most evident for the group with moderate hearing loss. This finding confirms the positive impact of subtitling on L2 comprehension and suggests that the provision of subtitles is more beneficial for more severe hearing loss. While Vulchanova et al. (2015) found that both L1 and L2 subtitles were equally useful for comprehension in their advanced L2 group, the current finding reflects an advantage for L2 (target language) subtitling support. A possible account is that, given the hearing loss, the provision of English subtitles supplements in a kind of redundant fashion what might be missing in a degraded auditory input, and, as such, improves the process of speech perception. This result is also consistent with the original findings in Mitterer and McQueen (2009).



There is general consensus that captions are beneficial for language learning and vocabulary acquisition, because they provide more exposure to the target language (Danan 2004; Vanderplank 2010). Interestingly, in the current design, despite a marginal advantage, subtitle provision was less beneficial for vocabulary learning than comprehension, where a trend to significance was observed only for English subtitles over no subtitles for both groups. Indeed, initially, subtitles facilitate primarily comprehension, while word learning needs more time, and more exposure.



Webb and Rodgers (2009) point out that reaching the target vocabulary size may be difficult for many learners and suggest that movies should not be used without providing some learning support. Pre-teaching vocabulary that the learners will encounter in the input seems to provide them with enhanced learning opportunities. Working with words and phrases that are relevant to a movie used in educational settings is something many educators are advised to do as a pre-watching activity (Harmer 2007). If the goal of an L2 learning lesson is to optimize the effectiveness of vocabulary learning through TV-programs, Pujadas and Muñoz (2020) argue that one possibility is to involve intentional or explicit learning. Indeed, research in the area of extensive reading suggests that learning rates can be increased by deliberately focusing attention on vocabulary (Elley 1989; Hulstijn 2013). Pujadas and Muñoz (2019) compared L2 vocabulary learning in two groups of learners, one group which was pre-taught the vocabulary to be encountered in TV-clips, and were watching the series with captions, and another group who had not received vocabulary instruction and watched the series with subtitles. They found that participants did learn L2 vocabulary from extensive exposure to audiovisual input. They also found that the group who were pre-taught words before the viewing session performed better than the group who did not receive such instruction. However, Rodgers (2013) argues that vocabulary acquisition happens incidentally through audiovisual input, and that learning occurs as a by-product of the activity. Indeed, a growing number of studies in this area consistently suggest that incidental vocabulary acquisition does occur through viewing short clips, full movies, and TV-series (Pujadas and Muñoz 2020).



In addition, Neuman and Koskinen (1992) argue that a minimum competency threshold might be necessary in order to benefit from captioning in L2 learning. The participants in this study reported that they all were on the same level, ranging from conversational to fluent. Additionally, they were over 18 years old, which means that they would have been exposed to English at least from when they started mandatory English education in first grade at elementary school. This may explain the minimal variation in the results from the vocabulary questions. Furthermore, the participants were not asked in advance to focus on any particular aspect of the video, they were only told that they would answer questions afterwards. It might have been easier for them to comprehend the general plot, than to focus on specific words per clip. Pujadas and Muñoz (2020) suggest that cognitive overload obtains when the learners’ cognitive processing exceeds the available cognitive capacity, and according to VanPatten (2002) “learners can do only so much in their working memory before attentional resources are depleted and working memory is forced to dump information to make room for more (incoming) information”.



It deserves mention that the vocabulary task yielded a different result in comparison to the comprehension task condition concerning the language of the subtitles. For this task, the comparison between English (the target language) and Norwegian (L1) no longer showed an advantage for the L2 over the L1. This result may find a plausible account in theories of the bilingual lexicon, and lexical access, suggesting a partially overlapping language network with stable connections between the two languages of the bilingual (Costa et al. 2000), whereby word activation works in both directions (Havas and Vulchanova 2018).




5. Conclusions


The results of the current study contribute new knowledge to the under-researched area of second language learning in the context of milder hearing loss and how instruction can be adapted by the use of subtitles. We confirm previous findings regarding the potential of TV-programs for language comprehension as a rich source of comprehensible input. In addition, this study demonstrates that students with a minimal-to-moderate hearing loss can benefit from the provision of captions as a visual cue when watching films in the English as a second language classroom. Although hearing can be improved with technical aids, such as hearing aids, they are not always optimal for L2 learning when it comes to speech perception. Audiovisual material has proven to be an essential tool for language learning (Sherman 2003). Students learn more deeply from the combination of pictures, words, and sound, because these inputs activate both the auditory and the visual channel (Mayer 1997, 2014; Paivio 1986). School instruction plays an important role in how first and second languages are taught, and educators need to implement strategies of inclusion in the classroom that benefit every student, including those with hearing loss (Dalton 2013).



Subtitles aided comprehension of the plot, tested immediately after the screening. Furthermore, subtitles were found to enhance the performance of the participants with moderate hearing loss. The findings of this study can be transferred to classrooms and may supplement or replace other methods. Lip reading, for example, requires intense concentration and is tiring over long periods. It is also a technique that is widely used amongst hard-of-hearing learners. This technique has earlier been regarded as crucial for hard-of-hearing learners (Goldberg and Richburg 2004), but may result in cognitive overload and will potentially lead to learner anxiety (Pujadas and Muñoz 2020; Sweller 2011; VanPatten 2002). Instead, assistive technologies, such as captioned films or documentaries can be easily used in the ESL classroom to assist students with mild-to-moderate hearing loss to lessen the load of extra concentration. In addition, to get the most out of the viewing, it can be beneficial to pre-teach relevant words and phrases that the learners will be exposed to during the viewing, thus enhancing vocabulary learning.




6. Limitations of the Study


The current study is not without its limitations. No control group was included to compare results to typical controls. However, since the results in Vulchanova et al. (2015) come from a representative sample of a similar level of proficiency, we have chosen to use them as a base level for comparison. Secondly, the target group of participants was small, resulting in a small sample size. This was primarily caused by the difficulty in recruiting enough participants with documented hearing loss, as well as the low prevalence of this group in the young population in Norway (0.25%). Future research should aim to confirm those preliminary results based on a bigger sample. In addition, the results did not follow a normal distribution, which necessitated the use of non-parametric tests. However, individual variation is often found in language studies, and even more so in performance by individuals with impairment. In future research, this issue may be resolved by a bigger sample or by the recruitment of bigger and more homogeneous groups of participants to be studied separately.
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Table 1. Descriptive statistics from analysis based on score.
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	Condition
	Mean
	SD
	p-Value





	Norwegian subtitles comprehension
	2.07
	0.73
	p = 0.009



	Norwegian subtitles vocabulary
	2.42
	0.646
	p = 0.001



	English subtitles comprehension
	2.85
	0.363
	p = 0.000



	English subtitles vocabulary
	2.64
	0.497
	p = 0.000



	No subtitles comprehension
	1.5
	1.019
	p = 0.052



	No subtitles vocabulary
	1.7
	0.611
	p = 0.002







Note. SD = Standard Deviation.
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Table 2. Wilcoxon test with Bonferroni correction (p ≤ 0.025).
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	Variable Tested
	Level of Hearing
	Conditions Compared
	Z
	p = Value





	Comprehension
	Mild
	English subtitlesand Norwegian subtitles
	−2.000
	0.046



	
	
	English subtitlesand No subtitles
	−1.730
	0.084



	
	
	Norwegian subtitlesand No subtitles
	−0.552
	0.580



	
	Moderate
	English subtitlesand Norwegian subtitles
	−2.333
	0.020



	
	
	English subtitlesand No subtitles
	−2.232
	0.026



	
	
	Norwegian subtitlesand No subtitles
	−2.121
	0.034



	Vocabulary
	Mild
	English subtitlesand Norwegian subtitles
	−1.000
	0.310



	
	
	English subtitlesand No subtitles
	−2.121
	0.034



	
	
	Norwegian subtitles and No subtitles
	−2.000
	0.046



	
	Moderate
	English subtitlesand Norwegian subtitles
	−0.577
	0.564



	
	
	English subtitlesand No subtitles
	−2.121
	0.034



	
	
	Norwegian subtitlesand No subtitles
	−1.890
	0.059







Note: p values in bold indicate significance after Bonferroni correction.
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