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Abstract

This study explores the effectiveness of multimedia modalities by comparing the effects of the use of different
modality modes on EFL comprehension. The experiment was conducted during the 2020 academic year. The
participants were 186 college EFL students who were selected from six intact classes at a university in Korea.
They were divided into six groups at random and received the treatment depending on their experimental
conditions: text-only (TO), audio-only (AO), text-picture (TP), audio-picture (AP), text-audio (TA), and text-
audio-picture (TAP). For five weeks, all participants read, listened to, or both read and listened to the fairy tales
with or without pictures in class. To test the modality effects, the TOEIC-based listening and reading pre- and post-
tests were carried out. The whole data collected were analyzed with SPSS version 20 software. The study found
that using different modalities in classes plays a beneficial role in increasing comprehension skills. TP, AP, and TA
groups improved their listening skills while TO, TP, and TA groups increased their reading skills at a significance
level of .05. Statistically significant group differences were also found based on experimental conditions in both
listening and reading comprehension skills. Pedagogical implications and suggestions are discussed at the end.
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I. INTRODUCTION

Multimedia can present information in multiple modalities including visual, auditory, and tactile modalities.
According to Kalyuga (2000), one of the common sense beliefs surrounding multimedia is about the effectiveness of
multiple modalities in instruction. Since the limited working memory can be expanded by using multiple sensory
modalities, the amount of information processed through two or more channels can exceed the processing capacity
of one single channel while reducing the cognitive load (Kalyuga, 2000). Therefore, using more than two multimedia
modalities (e.g., both visual and auditory channels) are believed to be better than using one modality (e.g., either
visual or auditory channel) in multimedia learning.

Mayer (2002) added that we learn best when utilizing multiple sensory channels as the use of multiple modalities
extends the capacity of working memory to handle the information. It is likely that the more modalities we use, the
better we learn. However, according to Kalyuga (2000), adding spoken words (e.g., audio explanations—auditory
channel) to written texts (e.g, visual instructions—visual channel) can have negative rather than positive or neutral
effects on learning. As both are verbally presented information, they are solely processed by the verbal working
memory system while the nonverbal system left unused. Since the verbal working memory is overloaded, there are
negative effects on learning. This can be explained by Paivio’s (1991) dual coding theory, suggesting that we have
two working memory systems, verbal and nonverbal, and meaningful learning occurs by using both processing
systems. Therefore, even the use of both sensory modalities—auditory and visual channels—may not be effective in
learning due to the working memory load (Kalyuga, 2000).

In this light, Mayer (2002) argued that the best way to practice multimedia instruction is using voice narration and
visual graphics together, as this takes advantage of using both verbal and nonverbal working memories with two
sensory channels—auditory and visual-without overloading one or the other. Sorden (2005) also claimed that the best
learning occurs when pictures are combined with audio. This is based on the cognitive theory of multimedia learning
(Mayer, 2002), drawing on Paivio’s (1991) dual coding theory, Baddeley’s (1992) working memory theory, and
Sweller’s (1988) cognitive load theory. To sum up, combining sound (verbal and auditory) with image (nonverbal
and visual) is highly beneficial in learning by reducing the cognitive load while extending the working memory
capacity.

In foreign language learning, the use of multimedia has become important. They have provided students with
information in a non-linear way with different modalities. Thus, research studies have largely been conducted to
investigate whether multimedia-assisted learning is effective for foreign language instruction. Many of them have
revealed that the use of multimedia technology significantly improves students’ foreign language comprehension
skills (Chen, 2006; Diao & Sweller, 2007; Hsieh & Huang, 2020; Karbalaei & Zare, 2019; Kartal & Simsek, 2017;
Mohamed, 2018; Rahman & Hajar, 2020; Turker, 2010; Yeh & Wang, 2003).

Nonetheless, Soruc (2015) pointed out that much research on multimedia learning is still needed especially in EFL
settings. Particularly, there is a lack of empirical studies directly evaluating the effectiveness of different modality
modes, and even so, previous studies have yielded conflicting results (Rogowsky, Calhoun, & Tallal, 2016). For
example, Liu, Cao, and Wu (2019) claimed that the use of auditory modality (audio) is more effective than that of
visual one (text), but Moyer (2011) found no significant difference between the two modalities. Studies comparing
the effects of single (either text or audio) with dual (both text and audio) modality modes have also generated
inconclusive results (Chang, 2009; Diao & Sweller, 2007; Kartal & Simsek, 2017; Liu et al., 2019; Mohamed, 2018;
Rahman & Hajar, 2020; Rogowsky et al., 2016; Sweller, 2005b). In terms of the effectiveness of adding the visual
input (image), some proved its positive effects on comprehension (Erfani, 2012; Hsieh & Huang, 2020) while others
failed (Schnotz & Bannert, 2003; Suvorov, 2009). Accordingly, there have been contradictory findings regarding the
effects of using text-picture and audio-picture modalities on comprehension skills (Chen, 2006; Karbalaei & Zare,
2019). Last but not least, although there has been a common belief that using multiple modalities is better than single
one (Kalyuga, 2000; Mayer, 2002), scholars have challenged this ‘the more, the better’ belief in multimedia
instruction (Mayer, Heiser, & Lonn, 2001; Yeh & Wang, 2003).

Taking all this into consideration, it is necessary to examine the modality effects on EFL learning in Korea. In light
of this, this study aims to investigate whether different modalities all play a significant role in EFL listening and



The More, the Better? Effects of Multiple Modalities on EFL Listening and Reading Comprehension

reading comprehension skills. In particular, the current study tries to see if the use of more modalities results in more
comprehension in Korean EFL context by comparing different modality modes including text-only, audio-only, text-
picture, audio-picture, text-audio, and text-audio-picture. Research questions are as follows:

1. Can six modality modes (text-only, audio-only, text-picture, audio-picture, text-audio, and text-audio-picture)
enhance listening and reading comprehension skills among Korean EFL students?

2. Are there any statistically significant differences in six modality modes regarding the effects on listening and
reading comprehension skills among Korean EFL students?

Il. LITERATURE REVIEW
1. Multimedia Learning

Multimedia learning happens when mental representations are built from words and pictures (Sorden, 2012). With
the advancement of multimedia technologies, it has been easy for teachers to utilize multiple modalities in learning
(Mayer, 2002). Now they can easily provide their students with visual information while also presenting related or
supporting information through audio. According to Kalyuga (2000), using both visual and auditory channels is highly
beneficial as the use of the two modalities extends the capacity of working memory to process the information.
Furthermore, in multimedia learning, the information that cannot be understood in one channel can be integrated with
the information in the other channel to be fully understood. Sorden (2005) noted that this is one of the strong points
of multimedia instruction.

Mayer (2002) defined multimedia learning as the presentation of material using words and pictures. His cognitive
theory of multimedia learning stated that auditory narration and graphical images produce both verbal and visual
mental representations and integrate with prior knowledge to construct new knowledge (Mayer & Moreno, 2002). In
multimedia learning, students attempt to make meaningful connections between words and pictures and learn more
deeply than with words or pictures alone (Mayer, 2002). According to Mayer’s Cognitive Theory of Multimedia
Learning (Mayer, 2010), multimedia instruction aims to encourage students to build the coherent mental
representations from presented materials. Finally, the theory tries to show how to structure multimedia instructional
practices by employing cognitive strategies to help the students learn more efficiently (Sorden, 2012).

FIGURE 1
Mayer’s Cognitive Theory of Multimedia Learning (Mayer, 2010, p. 545)
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There are three memory stores in the cognitive theory of multimedia learning (Mayer, 2010). They are sensory
memory, working memory, and long-term memory. As a cognitive structure, sensory memory allows us to perceive
new information (Sweller, 2005a). According to Mayer (2005), visual sensory memory briefly holds pictures and
written texts as visual images while auditory sensory memory briefly holds sounds and spoken words as auditory
images. Working memory is another cognitive structure in which information is consciously processed (Sweller,
2005a). It attends to or selects information from the sensory memory for processing and integration. The other
cognitive structure is long-term memory that stores our knowledge base. It holds the entire store of knowledge for an
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indefinite amount of time. According to Sorden (2012), we recognize the information in long-term memory when it’s
been transferred to working memory. Figure 1 above shows how memory works based on Mayer’s cognitive theory
of multimedia learning.

Paivio’s (1991) dual coding theory, Baddeley’s (1992) working memory theory, and Sweller’s (1988) cognitive
load theory are integral theories that support Mayer’s cognitive theory of multimedia learning, and the theory is based
on three assumptions: the dual-channel assumption, the limited capacity assumption, and the active processing
assumption (Sorden, 2012). First, the dual-channel assumption is based on Baddeley’s working memory theory and
Paivio’s dual coding theory and suggests that working memory has auditory and visual channels. The second
assumption is based on Sweller’s cognitive load theory stating that each subsystem of working memory has a limited
capacity. According to Mayer (2010), working memory can only process a few pieces of material at one time. Thirdly,
the active processing assumption suggests that students construct knowledge in a meaningful way when they give
attention to the relevant materials, organize them into the coherent mental structure, and integrate them with their
prior knowledge.

To summarize, providing sound with image can be highly beneficial in multimedia learning by reducing working
memory load. Sorden (2005) also argued that better learning occurs when pictures (nonverbal and visual) are
combined with narration or audio (verbal and auditory). Mayer (2002) explained that the use of voice narration and
visual graphics takes advantage of both verbal and nonverbal working memories using two sensory channels—auditory
and visual-without overloading one or the other. That is, the information can be processed by two channels when
narration or audio is provided with pictures. As the use of multiple modalities extends the capacity of working
memory to process the information (Kalyuga, 2000), students learn better when visual graphics are provided with
words presented as spoken language as opposed to written language. Thus, the best way to practice multimedia
instruction is using auditory explanations and visual graphics together (Mayer, 2002).

2. Previous Studies on Modality Effects on Comprehension Skills

With the advancement of multimedia technologies, it has been easy for teachers to use a variety of modalities
(Mayer, 2002). Thus, related research has been carried out to investigate whether the use of multimedia technology
significantly improves students’ comprehension skills. First, by comparing the two modalities - visual modality
(written texts) and auditory modality (spoken words) - some scholars have shown that the comprehension effect of
the auditory channel is better than that of the visual channel. For example, Liu et al. (2019) investigated whether there
are any differences in reading comprehension between the use of visual and auditory modalities and discovered that
listening to audio is more effective than reading texts. However, Moyer (2011) found no statistical significance
between the two modalities when it comes to reading comprehension. That is, comprehension levels are the same
regardless of the delivery format—whether it’s either visual or auditory.

Studies comparing the effects of single (either text or audio) with dual (both text and audio) modality modes on
comprehension skills have also generated inconclusive results. For example, Chang (2009) found the superior effects
of the dual modality mode (both reading and listening) on comprehension compared to the single mode (listening
only). Liu et al. (2019) also revealed that the dual channel (visual and auditory) is better than any single channel in
comprehension. Likewise, Miller (1937, as cited in Sweller, 2005b) showed that the presentation of both auditory and
visual materials facilitates better reading and text comprehension than the presentation of either auditory or visual
materials does. Rahman and Hajar (2020) added that reading while listening has certain advantages, especially to
those who struggle to focus on reading activities. By reading and listening to text, students gain a deeper
understanding of the language. Regarding listening comprehension, Kartal and Simsek (2017) revealed that reading
while listening has a positive impact on listening comprehension skills. Mohamed (2018) also confirmed the
usefulness of using both visual and auditory channels on developing listening comprehension.

Diao and Sweller (2007), however, showed statistically significant gains in the single modality mode (visual) rather
than the dual mode (both auditory and visual). They compared reading-only group and reading plus concurrent
listening group to investigate their effects on word decoding and text comprehension. According to the authors, this
is an example of redundancy effect, and learning is inhibited if written texts and spoken words containing the same
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information and presented simultaneously. Moreover, Rogowsky et al. (2016) witnessed no significant differences in
comprehension between dual modality (reading and listening to texts simultaneously) and single modality of input
(either reading or listening to texts). They performed equally in comprehension tests regardless of whether they read,
listened to, or both read and listened to texts simultaneously.

With the encouraging evidence that comprehension can be enhanced by adding pictorial forms of presentation (e.g.,
pictures, graphics, maps, etc.) to verbal forms of presentation, research studies have also been performed to
investigate the possible effectiveness of using pictures. Some have confirmed the positive effects of adding image on
comprehension. For instance, Erfani (2012) investigated the probable effect of using pictorial contexts on reading
comprehension ability and found that the experimental group provided with both reading passages and related pictures
performed better than the control group without pictorial contexts. Hsieh and Huang (2020) reported that the audio
input combined with visual aids also supports the improvement in listening comprehension skills by helping students
visualize the auditory input and providing them with contextual information.

However, there have been different findings regarding the effects of picture use on comprehension. Suvorov (2009)
investigated the effects of context visuals on listening comprehension test scores, but no significant difference was
found between the scores for audio-only and photo-added parts of the test. Schnotz and Bannert (2003) also conducted
a study to analyze the effects of different kinds of multiple representations, verbal and pictorial, on comprehension.
They compared text-only and text-graphic groups. The findings indicate that adding image is not always beneficial.
Rather, the text-only condition performed better on comprehension quiz compared to conditions provided with text
and illustrations together. Likewise, previous scholars have produced contradictory findings after comparing the
effectiveness of text-picture and audio-picture multimedia inputs. For instance, Karbalaei and Zare (2019) discovered
the superior effects of a combination of audio and picture on reading comprehension skills in comparison to a
combination of text and picture. The authors confirmed that the visual information presented via audio-picture input
acts as better retrieval cues compared to that via text-picture. In contrast, Chen (2006) reported that there is no
significantly different effect between text-picture and audio-picture inputs on reading comprehension.

Several scholars have also investigated the effectiveness of a combination of text, audio, and picture and found
that using pictorial context does now always improve learning. For example, Mayer et al. (2001) exposed students to
pictures or animation (pictures with narration) with or without text and found that those without text comprehended
better. According to them, when verbal information is presented in the auditory channel while pictures are in the
visual channel, the attentional load is minimized. In contrast, when it is presented in both the auditory (narration) and
visual (text) channels with pictures in the visual channel again, the load on this system is increased. That is, combining
text with animation overloads the visual information-processing channel, making students split their visual attention.
As the redundant visual information can interfere with learning, elimination of text paves the better way for
comprehension in multimedia learning using pictorial context.

Yeh and Wang (2003) compared the three types of modality input—text, text-picture, and text-picture-audio—and
found that the text-picture modality mode was the most effective while the text-picture-audio was the least effective.
They offered some possible reasons for the ineffectiveness of a combination of text, picture, and audio. First, Asian
EFL students who prefer visual learning style over auditory learning style, and therefore, they may not be skillful in
using auditory information. Thus, the audio information cannot be processed effectively. Its fast speech rate can be
another reason for the ineffectiveness. The students can be distracted if the speech rate exceeds their listening
proficiency. Finally, too many elements of information can overwhelm the students’ working memory. The
combination of text, picture, and audio might not give the students enough time to process the information.

Studies have largely been conducted to confirm whether multimedia learning is effective in comprehension skills.
However, much research on multimedia learning is still needed especially in EFL settings (Soruc, 2015). In addition,
according to Rogowsky et al. (2016), there is a dearth of empirical studies directly evaluating the effects of different
modalities on comprehension. Even so, previous modality studies have yielded conflicting results, and their findings
cannot be compared directly due to the differences across studies in population characteristics and instructional
conditions. Therefore, with a lack of consistency in literature regarding the effect of modality modes on
comprehension, this study aims to investigate the extent to which modalities differently affect comprehension. By
comparing six modality modes—text-only, audio-only, text-picture, audio-picture, text-audio, and text-audio-picture—
this study examines the differential effects of modalities on EFL listening and reading comprehension skills.
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lil. METHOD
1. Participants

Participants in this study were composed of 186 EFL students who enrolled in a general English course at a
university located in the southern part of Korea. There were 112 male students and 74 female students with a diverse
group of majors including business administration, practical arts, social welfare studies, acronautics and so on. All
participants were Korean and had more than 10 years of English language learning experience in Korea. Their age
ranged from 20 to 27.

In an effort to assess participants’ English language proficiency, a simulated TOEIC test was carried out at the
beginning of the course. The average test score of the participants was 15.97 out of 40, which can be interpreted as a
low-intermediate proficiency level. This result revealed that the participants of the study were not proficient in
English although they had studied English for many years.

For the current study, the participants were selected from six intact classes, taught by one of the researchers of this
study. Each class was divided into six experimental groups at random and was randomly assigned to one of the six
groups to find out the effectiveness of different modalities. The six modality modes used for class were text-only,
audio-only, text-picture, audio-picture, text-audio, and text-audio-picture.

The text-only group (TO group hereafter) was made up of 32 students while the audio-only group (AO group
hereafter) was 33. The text-picture group (TP group hereafter) was comprised of 29, and the audio-picture group (AP
group hereafter) included 32. The text-audio group (TA group hereafter) was composed of 29 whereas the text-audio-
picture group (TAP group hereafter) had 31. All participants in the study received the same input contents using fairy
tales, but each in a different input modality.

TABLE 1
Homogeneity Test
TO AO TP AP TA TAP F
(n=32) (n=33) (n=29) (n=32) (n=29) (n=31) p
M SO M SO M SD M SD M SD M SD
Listening Comprehension 7.66 3.83 7.70 3.48 7.28 3.99 7.78 4.47 7.76 4.84 8.84 3.57 .516 .764
Reading Comprehension 7.72 4.07 791 4.06 8.52 505 7.88 5.18 7.55 439 9.26 4.00 .625 .681

In order to assure the equivalence of the experimental groups before treatment, a homogeneity test was done with
the pretest results. A one-way MANOVA was carried out to check whether the obtained data from the participants
were homogeneous before intervention. As Table 1 shows, there were no statistically significant differences among
the six groups in both listening and reading comprehension test score (p > .05). The findings suggest that all
participants in the present study were homogeneous in terms of English listening and reading comprehension skills
at the beginning.

2. Instruments

1) Modality Modes

In order to figure out the effects of different modalities on English listening and reading comprehension, students
were selected from six intact classes at a university in Korea. They were grouped into six experimental groups at
random to find out the effectiveness of different modalities. All classes received the same input contents (fairy tales),
but each in a different input modality depending on their experimental condition: text-only, audio-only, text-picture,
audio-picture, text-audio, and text-audio-picture. The groups were named TO, AO, TP, AP, TA, and TAP. The
intervention lasted for five weeks, excluding the time for pre- and post-tests as well as mid-term and final exams.

© 2021 The Society for Teaching English Through Media (STEM)
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FIGURE 2
Fairy Tale Stories
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The fairy tale books were adopted from Pinkfong Story provided by Pinkfong. According to Arif, Triyono and
Sahayu (2018), Pinkfong stories in extending utterances to young Indonesian EFL, they are known to be suitable for
EFL learning by encouraging EFL students’ English proficiency. They offer the same stories in video format as well
as picturebook format. The picturebooks were from the collection of fairy tales, The World's Best Fairy Tales in
English, published by Samsung Publishing Company (2020). Audio recordings are also available in compact disc
(CD) format (See Figure 2 above). Based on the previous fairy tale study (Massi & Benvenuto, 2001), five were
chosen for the in-class activities. The fairy tales used in this paper were as follows: Beauty and the Beast, Snow White
and the Seven Dwarfs, The Pied Piper of Hamelin, The Princess and the Pea, and Three Little Pigs. Lee (2003)
insisted that fairy tales are appropriate materials for EFL education. As a matter of fact, they have been commonly
used as reading materials in EFL classrooms (Lazar, 1993). According to Massi and Benvenuto (2001), fairy tales are
a great vehicle for enhancing foreign language development. They not only provide an authentic model of the target
language (Kochiyama, 2013) but also motivate students to learn the language (Kosal, 2008).

In the TO group, fairy tales were provided solely in written texts. The participants in this group read the fairy tales
in text format on a large white screen in front of a whole class. Regarding the AO group, the participants were provided
with an audio file which was an audio representation of the written texts. This group listened to the same fairy tales
in audio format through classroom computer speakers. In the TP group, the written texts were used together with
some pictures. The participants in this group were given the fairy tales in text format as well as pictures that describe
the fairy tale story. In the AP group, the students listened to the audio representation of the fairy tales, looking at the
same pictures that depict the fairy tale story. The TA group was given the audio file concurrently with the identically
written texts. In terms of the TAP group, the audio file was simultaneously accompanied with both the written texts
and the relevant pictures. The participants in this group listened to the audio recording of the fairy tales and read the
identically written texts while also looking at the pictures (See Figure 3 below).

FIGURE 3
Six Experimental Groups
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A classroom computer was used to expose students to visual or auditory input.' The participants in the TO, TP,
TAP groups read texts on the projector screen at the front of the classroom. Pictures were also provided on the screen
for the TP, AP, and TAP groups. For the textual and pictorial input, Pinkfong picturebooks were converted to Portable

'In this scenario, a teacher manipulates the input, and students have no control over the input. That means, the participants in this study read,
listened to, or both read and listened to the same fairy tales with or without pictures within the same time limit.
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Document Format (PDF) files and shown to the students. Classroom projector speakers were used when providing
the AO, AP, and TAP groups with audio files. They allowed the students to listen to the same sounds simultaneously.
The speaker volume was adjusted to a comfortable level. The average length of audio recordings lasted 4 minutes.
The average number of words was 304. That means, the written texts were read at a pace of 76 words per minute on
average. Regardless of their experimental condition, each group had the same amount of time to read, listen to, or
both read and listen to the fairy tales with or without pictures.

2) TOEIC Listening and Reading Test

In EFL settings, English language is one of the most crucial skills for employability (Hsu, 2014). To get a job or to
get promoted, what is required is adequate English competence. The majority of EFL universities, therefore, have
encouraged their students to improve their English skills for their job searches. College students have tried to make
themselves proficient for the competitive job markets by strengthening their English skills (Kim, 2020). According
to Kim (2019), job seekers in Korean EFL context need to prove their English skills by submitting their official test
scores. Specifically, most of them are requested to submit their ETS TOEIC test scores.

The TOEIC tests in EFL fields have been considered to be an effective measure to hire and evaluate employees
(Sirikanjanawong & Wasanasomsithi, 2018). The tests are considered to be a rapid, convenient, and cost effective
means of evaluating students’ English language proficiency on the same score scale, providing a common standard
of measurement for students’ English language skills (Kim, 2018). They have also been considered as a well-
established test in EFL contexts (Daller & Phelan, 2006). As standardized proficiency tests, they allow relatively easy
comparisons of EFL students (Weaver, 2016). For the current study, therefore, TOEIC-based pre and post tests were
adopted. According to Kim (2019), the TOEIC listening and reading test scores represent how well the students listen
and read in English.

In this vein, all participants took simulated TOEIC listening and reading tests as pre and posttests to investigate the
impacts of modality modes on EFL listening and reading comprehension skills. The tests were paper-and-pencil,
multiple-choice assessments. They consisted of two timed sections—listening and reading—with 20 questions in each
section. Given the original test-taking time, 9 minutes were given for the listening section and 15 minutes for the
reading. 2 All questions were adopted from the practice tests provided by official ETS website
(https://www.ets.org/s/toeic/pdf/toeic-listening-reading-sample-test-updated.pdf). Test scores were confirmed by the
number of correct answers. One question with a correct answer was worth a single point. The scores ranged from 0
to 20 for each section.

3. Procedure

The focus of this research study was to ascertain whether the different modality modes have a notable effect on
EFL students’ listening and reading comprehension skills. The whole experiment was conducted during the 2020
academic year at a university in South Korea. For the experiment, a total of 186 undergraduate students from six
general English classes were recruited. In this university, it was mandatory for all students to take more than two
general English courses before graduation. The course title was General English 1. The primary course objectives
were to promote students’ general English language skills including listening and reading skills. The textbooks used
for this course were TOEIC official test preparation books for listening and reading (Educational Testing Service,
2018a, 2018b).

The whole experiment was carried out during the participants’ regular class times. There were five sessions of two-
hour English class during the five-week experimental period.® In order to strengthen their English listening and
reading skills, all groups were taught the same curriculum provided by the same teacher. The same fairy tales were

2 The original TOEIC listening and reading tests have 100 questions in each section, and 45 minutes are given for the listening section and 75
minutes for the reading section.

3 The whole experiment took place in a relatively short period of time. Due to the outbreak of coronavirus diseases (COVID-19), social distancing
was enforced. In Korea, the Korean Ministry of Education decided to lock down school campuses, and it was not possible for students to attend
their face-to-face class. Although some schools began to open in phases, they were closed again after reopening during the pandemic.
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given for additional in-class activities. However, they were provided under six different conditions depending on
multimedia modalities used for class. In the current study, the six modality conditions used were: text-only, audio-
only, text-picture, audio-picture, text-audio, and text-audio-picture. Depending on their experimental conditions, the
participants read, listened to, or both read and listened to the selected fairy tales with or without pictures (See Figure
4).

FIGURE 4

Research Procedure

Pre Test

Listening Comprehension Test Reading Comprehension Test

A 4

Experiment with Five Fairy Tales
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Text Only Audio Only Textand Picture Audioand Picture Textand Audio Text, Audio, and
Picture
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Listening Comprehension Test Reading Comprehension Test

During the experimental period, the TO group read the fairy tales in text format on the screen in front of the
classroom while the AO group listened to the same fairy tales in audio format through classroom computer speakers.
In terms of the TP group, the participants read the written texts with some pictures that describe the fairy tale story.
The AP group was given the same fairy tales in audio format with the same pictures on the projector screen. The TA
group listened to the audio recording of the fairy tales while reading the identically written texts on the screen. For
the TAP group, the audio file was simultaneously provided with both the written texts and pictures that depict the
fairy tale story.

To expose students to multiple modality input, a classroom computer was used. For the visual input, a projector
screen was used at the front of the classroom. The students were able to read texts or look at pictures on the white
large screen in front of the class. For the auditory input, classroom projector speakers were used. The students listened
to the same sounds simultaneously when provided with audio files. The speaker volume was adjusted to a comfortable
level. Each group had the same amount of time to read, listen to, or both read and listen to the fairy tales with or
without pictures. The classroom teacher pre-cued the different modalities (text, audio, or picture) and monitored each
participant to make sure that there were no interruptions. The researcher also monitored participants’ compliance.

Before and after the treatment, the TOEIC-based pre and post tests were performed in all groups to confirm the
effects of different modality modes on EFL listening and reading comprehension skills. According to Kim (2019),
the TOEIC listening and reading test scores represent how well the students listen and read in English. They were
paper-and-pencil and multiple-choice assessments consisting of two timed sections with 20 questions each. For the
listening section, 9 minutes were given while 15 minutes for reading. The number of correct answers indicated the
test takers’ scores. One credit was assigned to each item. The test score ranged from 0 to 20 for each section.

4. Data Analysis

Data obtained from the study were analyzed with SPSS statistical software version 20. In order to evaluate
participants’ listening and reading comprehension skills, descriptive statistics were first computed. Paired samples ¢-
tests were then administered to examine whether there were significant mean score changes between pre and posttests.
A one-way multivariate analysis of variance (MANOVA) was used to analyze group differences on test scores for
each test. The significance level was set at .05.
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In order to check for possible differences among the six experimental groups in the pretest scores, the first one-
way MANOVA was carried out. This homogeneity test was run to check whether the participants were homogeneous
or not before they were treated. The findings showed no group differences in both listening and reading
comprehension test scores (p > .05), suggesting that the participants were homogeneous before the treatment in terms
of English listening and reading comprehension skills. Thus, the second one-way MANOVA was conducted to
determine whether the posttest scores vary and differ for modality mode. Scheffe post hoc test was also performed to
verify which means significantly differ from which other ones.

IV. RESULTS
1. Changes in EFL Listening and Reading Comprehension Skills

The current research study aims to ascertain whether the different modality modes have a notable effect on EFL
students’ listening and reading comprehension skills. For the experiment, all participants engaged in extra in-class
activities using fairy tales and read, listened to, or both read and listened to the story with or without pictures. Five
same fairy tales were provided in a different way depending on experimental conditions (modality modes). To confirm
the effectiveness of multiple modalities, the pre and post tests used in the current study were the simulated TOEIC
tests based on ETS TOEIC listening and reading tests.

For analyses, descriptive statistics were computed first. After that, paired samples #-tests were administered to
determine the effectiveness of multiple modalities. Table 2 below shows the results for the effects of using different
modalities on English listening comprehension skills.

TABLE 2
The Effects of Using Different Modalities on EFL Listening Comprehension Skills
Pre Test (n = 186) Post Test (n = 186)

Group M SD M SD ! P
TO 7.66 3.83 7.22 3.71 -1.149 259
AO 7.70 348 8.58 4.48 1.727 .094
TP 7.28 3.99 10.83 3.96 5.701 .000*
AP 7.78 4.47 10.72 5.15 4.483 .000*
TA 7.76 4.84 12.55 5.51 5.917 .000*

TAP 8.84 3.57 10.16 4.69 1.140 263

In terms of listening comprehension skills, findings in Table 2 reveal that there were significant changes in mean
scores of some experimental groups between pre and posttests. To be specific, the TP group significantly increased
their listening test scores from 7.28 on the pretest to 10.83 on the posttest (¢ = 5.701, p = .000). Likewise, the AP
group significantly improved their listening comprehension skills (¢ = 4.483, p = .000). Their pretest score was 7.78
while their post test score was 10.72. The TA group also showed statistically significant mean score changes between
pre and posttests (¢ = 5.917, p = .000). Their mean score on the pretest was 7.76 and it increased to 12.55 on the post
test.

To sum up, statistically significant mean score changes were witnessed between the listening comprehension pre
and posttests in the three experimental conditions: text-picture, audio-picture, and text-audio conditions. It was found
that the three groups—the TP, AP, and TA groups—significantly improved their listening comprehension skills as a
result of using multiple modalities. These findings suggest that EFL students can benefit from fairy tales in text format
with pictures, in audio format with pictures, or in audio format with the identically written texts. In other words, using
multimedia modalities in a combination of texts and pictures, audio and pictures, or texts and audio can lead to
improvement in English listening skills.
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TABLE 3
The Effects of Using Different Modalities on EFL Reading Comprehension Skills
Pre Test (n = 186) Post Test (n = 186)

Group M SD M SD ! P
TO 7.72 4.07 9.72 4.07 3.819 .001*
AO 7.91 4.06 8.09 4.66 0.329 744
TP 8.52 5.05 12.24 4.52 8.004 .000*
AP 7.88 5.18 7.09 5.22 -1.847 .074
TA 7.55 4.39 11.83 5.31 5.375 .000*

TAP 9.26 4.00 9.52 6.60 0.190 851

Regarding reading comprehension skills, findings in Table 3 represents that there were also significant mean score
changes in some experimental groups between pre and posttests. To be specific, the TO group significantly increased
their reading test scores from 7.72 on the pretest to 9.72 on the posttest (¢ = 3.819, p = .001). Likewise, the TP group
significantly improved their reading comprehension skills (# = 8.004, p = .000). Their pretest score was 8.52 while
their post test score was 12.24. The TA group also showed statistically significant mean score changes between pre
and posttests (¢ = 5.375, p = .000). Their mean score on the pretest was 7.55 and it increased to 11.83 on the post test.

To summarize, statistically significant changes in mean scores were found between the reading comprehension pre
and posttests in the three experimental conditions: text-only, text-picture, and text-audio conditions. It was found that
the three groups—the TO, TP, and TA groups—significantly improved their reading comprehension skills as a result of
using multimedia modalities in class. These findings suggest that EFL students can benefit from fairy tales in text
format with or without pictures or audio recordings. That is, using multimedia modalities—texts only, text and pictures,
or texts and audio—can bring about improvement in English reading skills.

2. Group Differences in EFL Listening and Reading Comprehension Skills

The current research study focuses on different modality effects on EFL students’ listening and reading
comprehension skills. In order to check for possible differences among the six experimental groups before
experimental treatment, a one-way MANOVA was first run with the pretest scores. The obtained data were said to be
homogeneous since the significant levels were greater than .05 in both listening and reading tests. This means that
the participants were homogeneous before the treatment in terms of English listening and reading comprehension
skills. Thus, the second one-way MANOVA was conducted to see if there are any group differences in posttest scores.

The MANOVA results showed a statistically significant group difference: F (10, 358) = 7.59, p = .000; Wilks’ A =
0.681, partial n2 = .18. In other words, the participants’ posttest scores were significantly dependent on which
modality mode they had been provided with (p = .000). More specifically, it was found that the different modality
modes had statistically significant effects on both listening (¥ (5, 180) = 5.06; p = .000; partial n2 = .12) and reading
(F (5, 180)=4.75; p=.000; partial n2 = .12), as shown in Table 4 below. That is, the participants benefited differently
from the use of different multimedia modalities.

TABLE 4
Group Differences in English Listening and Reading Comprehension Skills
TO AO TP AP TA TAP F
(n=32) (n=33) (n=29) (n=32) (n=29) (n=31) P
M SO M SO M SO M SD M SD M SD
Listening Comprehension 722 3.71 8.58 4.48 10.83 3.96 10.72 5.15 12.55 5.51 10.16 4.69 5.058 .000
Reading Comprehension 9.72 4.07 8.09 4.66 1224 4.52 7.09 5.22 11.83 531 9.52 6.60 4.747 .000

In order to verify which means were significantly different from which others, Scheffe post hoc test was then run.
The post hoc test results showed that mean scores for listening were statistically significantly different between the
TO group and the TA group (p = .002), and the AO group and the TA group (p = .048). Mean reading scores were
also statistically significantly different between the TP group and the AP group (p =.011), and the AP group and the
TA group (p = .027). Table 5 below indicates the main findings of the Scheffe test.
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TABLE 5
Scheffe Post Hoc Test
MD SE SE
Listening TO <TA 5.33 1.18 .002
AO<TA 3.98 1.18 .048
Reading AP <TP 5.15 1.31 .011
AP <TA 4.73 1.31 .027

As can be seen from Table 5 above, in the listening comprehension test, the TA group scored significantly higher
in comparison with the TO and AO groups. The mean score of the TA group was 12.55 for the listening posttest. The
TO group received 7.22 for the same test while the AO group obtained 8.58. While the TA group both read and
listened to the fairy tales simultaneously, the TO group just read and the AO group just listened to the fairy tale story.
The findings revealed that providing auditory input with the identically written texts had more positive effects on
listening comprehension compared to providing either texts or audio only. It can be said that this study proved the
superior effects of the dual modality modes (using both text and audio) on listening comprehension compared to any
single mode (using either text or audio only).

Regarding the reading comprehension test, the AP group scored significantly lower than the TP and TA groups.
The mean score of the AP group was 7.09. The TP group obtained 12.24 on the same test while the TA group did
11.83. While the AP group was given auditory input with pictures, the TP group received texts with pictures. The TA
group was provided with fairy tales in both text and audio format. The findings of this study showed that using
multimedia modalities in a combination of text and picture led to better performance in English reading
comprehension skills compared to that of audio and picture. Furthermore, the current study also proved the superior
effects of combining text and audio on comprehension compared to integrating audio and picture.

To sum up, EFL students can benefit differently from multimedia modalities depending on which modality mode
they use. To be specific, students who received both text and audio input will benefit more in listening comprehension
than those given either text or audio. Providing multimedia modalities in a combination of audio and picture is less
effective in reading comprehension compared to providing them in that of text and picture or text and audio.

V. DISCUSSION

The results of the pre and post tests show that using some different modalities in class plays a beneficial role in
increasing EFL comprehension skills. Specifically, it can be said that students increase their reading skills when
provided with fairy tales even in text format solely. When given in audio format with pictures, fairy tales seem also
effective in facilitating listening skills. In the case of using texts with additional modalities (with pictures or audio),
it is likely that students promote both their listening and reading comprehension skills. However, it does not seem
that EFL students benefit from using the auditory modality solely or using both visual and auditory modalities together
with pictures.

These findings corroborate previous modality studies. For example, in the current study, increased reading
comprehension skills were observed when fairy tales were given only in text format. This is in accordance with
previous findings proposing that students can improve their reading skills when exposed to written texts solely (Diao
& Sweller, 2007). Regarding a combination of audio and picture, Hsieh and Huang (2020) reported that the audio
input combined with visual aids supports the improvement in listening comprehension by helping the students to
visualize the auditory input, providing them with contextual information. This study also proved the positive effects
of the use of both auditory and visual modalities on listening comprehension skills.

When given text with picture, the participants in this study promoted their listening as well as reading
comprehension. Previous scholars have also acknowledged that comprehension can be facilitated by adding pictures
to verbal forms of presentation. In particular, the current study supports Erfani (2012) showing the beneficial effects
of using text and picture on comprehension. The findings of the present study also provide evidence to support
previous scholars indicating the positive effects of the combined use of text and audio on the improvement of
comprehension skills. Many of them proved the usefulness of their simultaneous use on enhancing listening (Kartal
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& Simsek, 2017; Mohamed, 2018) and reading comprehension (Chang, 2009; Liu et al., 2019; Rahman & Hajar,
2020; Sweller, 2005b).

In order to test for the significance of group differences, a one-way MANOVA with group as an independent factor
was also computed. The findings revealed that there were statistically significant group differences in both listening
and reading comprehension skills. Specifically, providing both audio and text had more positive effects on EFL
listening comprehension skills compared to providing either text or audio only. That means this study proved the
superior effects of dual modality mode on listening over single mode. Regarding reading comprehension, there were
also significant differences among the different dual modality modes (text and picture, audio and picture, and text
and audio). A combination of text and picture resulted in better performance compared to that of audio and picture.
A concurrent use of text and audio also generated better results in reading skills compared to that of audio and picture
did.

Previous studies comparing the effects of dual (both text and audio) and single (either text or audio) modality
modes on comprehension skills have also yielded similar results with the current findings. For example, Liu et al.
(2019) found that the dual channel is more effective than any single channel in comprehension. Accordingly, Kartal
and Simsek (2017) revealed that the presentation of both auditory (audio) and visual (text) materials facilitates
listening comprehension. Mohamed (2018) also confirmed that reading while listening has a positive impact on
listening comprehension skills. The findings of the current study support these previous findings, showing the
superior effects of a combination of text and audio on EFL listening comprehension skills.

Interestingly, this study found that the TAP group where the audio file was simultaneously accompanied with both
the written texts and the relevant pictures did not perform better than did the other experimental groups—the TO, AO,
TP, AP, and TA groups—on both listening and reading comprehension tests. That is, providing auditory input
concurrently with text and picture did not yield better performance compared to providing text only, audio only, text
with picture, audio with picture, or text with audio. These findings challenge one of the common beliefs about the
effectiveness of multiple modalities in instruction. Previous scholars (Kalyuga, 2000; Mayer, 2002) proposed that
using multiple modalities is better than single one as the limited working memory can be expanded with the increased
information processing capacity and the reduced cognitive load. According to them, the best learning occurs when
multiple sensory channels are utilized. However, in this empirical study, using more modalities did not result in more
comprehension in both listening and reading.

This result can also be explained by the previous research. Mayer et al. (2001) also found the inferior effects of the
concurrent use of text, picture, and audio. The authors claimed that combining text with picture overloads the visual
information-processing channel, making students split their visual attention. Yeh and Wang (2003) also proved the
ineffectiveness of text-picture-audio mode. They cited the additional auditory input as reasons for this. According to
them, due to the EFL students’ preference for visual learning over auditory learning, the audio information cannot be
processed effectively. That is, the students may not be skillful in processing the auditory information, and even be
distracted by its fast speech rate. In addition, according to Yeh and Wang (2003), the combination of text, picture, and
audio provides the students with too many elements of information, which can overwhelm their working memory.
Thus, the students may be lack of time to handle the given information. In line with the previous studies, this study
challenges ‘the more, the better’ beliefs in multimedia instruction.

VI. CONCLUSION

Multimedia has played an important role in foreign language teaching and learning, and research has largely been
conducted to prove its effectiveness in foreign language education. Although many of them have shown the significant
effects on learning, there is still a dearth of research in EFL contexts (Soruc, 2015). Specifically, empirical studies
comparing the effectiveness of different modality modes are needed, given that previous relevant studies have
produced conflicting results (Rogowsky et al., 2016). In this regard, the current study investigated the effects of
different modality modes on EFL learning. By comparing six modality modes—text-only, audio-only, text-picture,
audio-picture, text-audio, and text-audio-picture—this study examined the modality effects on English listening and
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reading comprehension skills.

The findings of the study revealed that EFL students can benefit from the use of different modalities in
comprehension. To be specific, using multimedia modalities in a combination of text and picture, audio and picture,
or text and audio appeared to improve English listening comprehension. Providing text with or without picture or
audio was beneficial for increasing EFL reading skills. There were also significant group differences in listening and
reading comprehension. It was found that the students benefited differently from the use of different modality modes.
More specifically, providing both audio and text yielded better performance in listening compared to providing either
text or audio. A combination of audio and picture, however, showed the inferior effects on reading compared to that
of text and picture or text and audio.

Some of these findings support previous studies whereas others yield different results. First, this study corroborates
previous findings proposing that students can improve reading comprehension when exposed to text itself (Diao &
Sweller, 2007). In the present study, a combination of text and picture also promoted students’ listening and reading
comprehension, supporting previous studies (Erfani, 2012; Mayer, 1999). When provided with audio and picture, the
participants in this study also enhanced their listening skills, as Hsieh and Huang (2020) reported. The current study
also provides evidence to support previous research showing the positive effects of the combined use of text and
audio on the improvement of listening (Kartal & Simsek, 2017; Mohamed, 2018) and reading comprehension skills
(Chang, 2009; Liu et al., 2019; Rahman & Hajar, 2020; Sweller, 2005b).

When it comes to a comparison of different modality modes, the findings of the study agreed with previous studies
suggesting the superior effects of dual mode (both text and audio) over single one (either text or audio) on listening
comprehension skills (Kartal & Simsek, 2017; Mohamed, 2018). Likewise, the current study confirmed previous
findings showing the ineffectiveness of text-picture-audio mode (Mayer et al., 2001; Yeh & Wang, 2003). However,
given the common beliefs about the effectiveness of multiple modalities in multimedia instruction (Kalyuga, 2000;
Mayer, 2001), this result can be interpreted as a challenge to ‘the more, the better’ beliefs in multimedia instruction.
Thus, further study is needed in this area.

It is also necessary to consider some other findings that yielded different results from the previous ones. First,
regarding the findings about the superior effects of a combined use of text and picture on reading comprehension
compared to that of audio and picture, previous scholars have produced opposite results (Kalyuga, Chandler, &
Sweller, 1999; Karbalaei & Zare, 2019). In addition, regarding the effects of the concurrent use of text and audio on
reading comprehension, the current study disagreed with previous studies suggesting the ineffectiveness of their
combination (Kalyuga, 2000). Moreover, the findings of this study showing the inferior effects of a combination of
audio and picture compared to that of text and audio should be further investigated considering that previous scholars
including Mayer (2002) and Sorden (2005) recommended the combined use of audio and picture as the best way to
practice multimedia instruction. Clearly, these inconclusive findings need more investigation.

As can be seen above, inconsistent findings between the previous studies and the present one raise questions while
requiring more research on the effects of different modality modes on English comprehension skills. Nevertheless,
results of the current study still yield some practical and pedagogical implications. Language instructors in EFL
settings can use multimedia modalities in their class to increase students’ comprehension skills. To do so, EFL teachers
should have knowledge about different characteristics of modality modes and be able to select the effective mode for
their pedagogical goals. For example, to improve English listening comprehension, students should be exposed to
dual modality modes such as text and picture, audio and picture, or text and audio. They can make use of text with or
without picture or audio to enhance reading comprehension skills. In particular, a dual use of text and audio is more
recommended for listening compared to a single use of text or audio. A combination of text and audio or text and
picture is suggested for better performance in reading comprehension rather than that of audio and picture.

Limitations and suggestions for future research are as follows: First, findings of the study cannot be generalized to
other settings as the participants in this study were restricted to 186 intermediate-low level students in Korean EFL
field. If it were applied to a higher number of participants in different contexts, different results could be obtained.
Another limitation is that it was not a longitudinal study. The whole experiment took place in a short period of time
(5 weeks) due to the outbreak of coronavirus diseases (COVID-19). Further research that will look into the same
dimension with the current study may use longitudinal studies. Finally, in this study, five selected fairy tales were
given as input contents in a different modality. However, the modality effects can depend on the input contents and
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therefore may yield different results with different ones.
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