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Abstract  

Most of the texts that second language learners engage with include both text (written and/or 

spoken) and images. The use of images accompanying texts is believed to support reading 

comprehension and facilitate learning. Despite their widespread use, very little is known 

about how the presentation of multiple input sources affects the attentional demands and the 

underlying cognitive processes involved. This paper provides a review of research on 

multimodal reading, with a focus on attentional processing. It first introduces the relevant 

theoretical frameworks and empirical evidence provided in support of the use of pictures in 

reading. It then reviews studies that have looked at the processing of text and pictures in first 

and second language contexts. Based on this review, main gaps in research and future 

research directions are identified. The discussion provided in this paper aims at advancing 

research on multimodal reading in a second language. Achieving a better understanding of 

the underlying cognitive processes in multimodal reading is crucial to inform pedagogical 

practices and to develop theoretical accounts of second language multimodal reading.  

 

Keywords: multimodality, second language learning, reading, eye-tracking, cognitive 

processes, multimedia learning, imagery  

 

Introduction  

The ability to read is an essential skill in the development of second language (L2) 

communicative competence. Reading is a complex cognitive activity that requires the use and 

integration of different cognitive processes and knowledge bases (Grabe, 2006). Learning to 

read in an L2 is a long learning process that requires considerable cognitive effort (Grabe, 

2006). Thus, a main concern of reading researchers and practitioners has been to find ways to 

support the L2 reading process, helping learners develop their reading skills and maximising 

the learning potential of reading.  

A common approach to support reading is to combine the presentation of written text with 

other modes (e.g., images, audio), creating multimodal reading conditions. While the 
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majority of L2 reading research has traditionally focused on text-only reading conditions, 

many L2 reading materials include both text and images (e.g., graded readers, stories in EFL 

textbooks, etc.). In fact, the majority of real-world reading involves the integration of text and 

pictures (static or dynamic), e.g., newspaper articles, websites, social media posts. The 

information presented in the written text and in the images is integrated to support reading 

comprehension. The benefits of this combination of verbal and non-verbal information are 

usually explained in light of Mayer’s (2001, 2009, 2014, 2021) Cognitive Theory of 

Multimedia Learning, which posits that learners can form better referential connections when 

verbal and visual materials are presented simultaneously. The verbal information in 

multimodal reading materials can also be presented auditorily, in what is known as assisted 

reading or reading-while-listening.  

The presentation of different sources of input in multimodal reading materials (i.e., text, 

images, audio) directly affects the cognitive processes involved and how learners process the 

text, as the presentation of multiple input sources leads to an added demand on attentional 

resources. As Grabe (2009) argues, “attentional processing drives many cognitive processes 

that are critical for reading comprehension” (p. 68). Cognitive processing factors impact the 

degree of success of reading instruction (Grabe, 2006) and thus, a better understanding of the 

cognitive processes involved in L2 reading has direct and important implications for L2 

reading instruction.  

However, despite the importance of understanding attentional processing in multimodal texts, 

very few studies have investigated learners’ processing of information in multimodal reading 

in the L2 context. The majority of studies examining the processing of multimodal texts 

involving text and pictures have been conducted in the first language (L1), in the context of 

science learning (e.g., Johnson & Mayer, 2012; Mason, Pluchino, Tornatora, & Ariasi, 2013; 

Mason, Tornatora, & Pluchino, 2015), where the main purpose of reading is domain learning. 

Thus, findings from these studies do not necessarily translate well to other contexts where 

readers engage with texts for comprehension and for the development of linguistic skills, 

which are common purposes in L2 reading. Some recent studies have attempted to fill this 

gap and have examined L2 learners’ processing of text and pictures in multimodal texts. 

These studies suggest that the presence of images attract the attention of both young and adult 

L2 readers but that they spend most of the time processing the text (e.g., Serrano & Pellicer-

Sánchez, 2019; Tragant & Pellicer-Sánchez, 2019). The presence of auditory input also 

affects processing patterns, allowing L2 readers to better integrate the verbal and non-verbal 

information in multimodal texts (Pellicer-Sánchez, et al., 2018; Pellicer-Sánchez, et al., 2020; 

Pellicer-Sánchez, Conklin, Rodgers, & Parente, 2021).  

This paper provides a review of relevant research in the area of multimodal L2 reading, with 

a particular focus on attentional processing. The discussion provided aims at identifying main 

emerging patterns from the most recent research, as well as main gaps that should be 

addressed in future investigations to advance research in the area of multimodal L2 reading.   

 

Multimodality in reading  
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Multimodal texts convey meaning through different modes. Multimodal reading combines 

the presentation of written text with other modes, usually with static/dynamic pictures and/or 

auditory input. The definition of modes has been contested and they have been defined 

differently across fields and schools of thought (Mills & Unsworth, 2017). From a social 

semiotics perspective, modes include speech, gesture, written language, music, mathematical 

notation, drawings, photographic images, or moving digital images (Mills & Unsworth, 

2017).  

The benefits of the use of pictures for literacy development are widely acknowledged. 

Previous studies have shown that the addition of static pictures to written texts supports 

reading comprehension and that they have an important role in the development of reading 

skills (Wright, 2010). Understanding a story text involves the creation of a mental 

representation of the text, and pictures can facilitate the creation of this mental representation 

(Boerma, Mol, & Jolles, 2016), by providing an initial framework on which readers can base 

their mental model (Eitel & Scheiter, 2015). Pictures in reading assist learners in the 

construction of meaning, helping them keep in mind information about the overall context 

and about the situations and characters appearing in the text (Wright, 2010). Successful 

reading comprehension in this type of multimodal texts depends on the ability to integrate the 

text and images. In fact, this visual-verbal interface has been regarded as a crucial dimension 

of literacy development (e.g., Bezemer & Kress, 2008; Kress, 2000; Unsworth, 2014). 

The benefits of the simultaneous presentation of text and pictures for content learning and 

literacy development are usually supported by two main cognitive theories, i.e., Paivio’s Dual 

Coding Theory (1986, 2006) and Mayer’s Cognitive Theory of Multimedia Learning (2001, 

2009, 2014a, 2021). The Dual Coding Theory explains that cognition involves the activation 

of two systems, i.e., a verbal system that deals with language and a nonverbal system 

(imagery) that deals with non-linguistic objects and events (Clark & Paivio, 1991). This 

theory suggests that the verbal and non-verbal input are processed through these two different 

channels and that the simultaneous activation of the verbal and nonverbal systems fosters 

learning. Building on the Dual Coding Theory, the Cognitive Theory of Multimedia Learning 

attempts to explain how people construct meaning from pictures and words. According to this 

theory, when learners process text and pictures simultaneously, they select relevant words 

and images, organise them in coherent verbal and pictorial representations, and integrate 

them with prior knowledge (Mayer, 2014b). Mayer (2009) put forward a list of empirically 

based multimedia principles that explain successful multimedia learning. Table 1 presents 

those that are most relevant for the present discussion.  

 

Table 1. Principles of Multimedia Learning (Mayer, 2021) 

Principle Definition 

Multimedia Principle “People learn better from words and pictures than from 

words alone” (p.117). 

Redundancy Principle “People do not learn better when printed text is added to 

graphics and narration” (p.186).   
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Spatial Contiguity Principle “People learn better when corresponding words and 

pictures are presented near rather than far from each other 

on the page or screen” (p. 207). 

Temporal Contiguity 

Principle 

“People learn better when corresponding words and 

pictures are presented simultaneously rather than 

successively” (p. 227). 

Modality Principle “People learn more deeply from pictures and spoken 

words than from pictures and written words” (p. 281).  

 

The main tenet of this theory is the multimedia principle, which posits that people learn better 

from words and pictures than from words alone. Particularly relevant for the type of materials 

discussed in this paper (i.e., text + pictures) are the spatial contiguity principle, temporal 

contiguity principle, the modality principle, and the redundancy principle (see Table 1). 

Empirical evidence supporting these principles abounds. Research has shown that students 

who receive both text and pictures perform better in transfer tasks (i.e., tasks in which 

participants should use the knowledge that they have acquired during a learning phase in a 

new context) than students who receive words only (multimedia principle) (e.g., Mayer & 

Anderson, 1991; Moreno & Mayer, 1999). In support of the spatial contiguity principle, 

studies have also shown that students who receive integrated presentations (words and 

pictures next to each other) outperform those who received separated presentations (words 

and pictures far from each other) (e.g., Johnson & Mayer, 2012; Makransky, Terkildsen, & 

Mayer, 2019). Similarly, learners who receive simultaneous presentation of narration and 

animation seem to have an advantage over those who receive the narrative before or after the 

animation, supporting the temporal contiguity principle (e.g., Mayer & Anderson, 1991). 

Evidence also suggests that students perform better on transfer tests if they receive narration 

with animation rather than onscreen text with animation, i.e., modality principle (e.g., Mayer 

& Moreno, 1998; Moreno & Mayer, 2002a). Empirical evidence to support the redundancy 

principle is rather mixed. Initial evidence suggested that students who received narration and 

animation (non-redundant group) had an advantage over students who received narration, 

animation, and onscreen text (redundant group) (e.g., Moreno & Mayer, 2002b). However, 

later studies showed that the negative redundancy effects were mitigated when students had 

control over the pace of the lesson (e.g., Mayer, Howarth, Kaplan, & Hanna, 2018). Research 

findings to date suggest that the redundancy effect is strongest when learners do not have 

control over the pace of the presentation (Mayer, 2021).  

Crucially, the vast majority of empirical evidence supporting the use of pictures alongside 

text (multimedia principle) has been conducted in the context of domain learning in the L1 

(e.g., science, maths, or geography learning). It is also important to note that the multimedia 

effect has been mainly found in studies using expository texts, but little evidence has been 

provided in the case of narrative texts (Boerma, Mol, & Jolles, 2016).   

 

Multimodal reading in second language learning  
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While multimodal input has been extensively studied in other research disciplines, its effects 

on L2 learning have only recently attracted the attention of SLA researchers (Peters & 

Muñoz, 2020). Studies on multimodal L2 input have mainly investigated the effects of 

captioned/subtitled TV viewing (dynamic images + narration + onscreen subtitles/captions) 

on comprehension (e.g., Montero Perez, Van Den Noortgate, & Desmet, 2013; Rodgers & 

Webb, 2017) vocabulary learning (e.g., Puimège, Montero Perez, & Peters, 2021; Rodgers & 

Webb, 2019; Winke, Gass, & Sydorenko, 2010), and to a lesser extent grammar learning 

(e.g., Lee & Révész, 2018) (for a critical review of multimodal input in SLA see Montero 

Perez, 2020). While captioned/subtitled viewing also involves the combination of onscreen 

text and images, the text plays a supporting role. This section focuses on multimodal reading 

conditions where the written text has a major role in conveying meaning. Despite their 

prevalence in everyday input and their potential benefits, far less research has been conducted 

examining input that involves the presentation of text and static pictures in multimodal 

reading conditions. They not only seem to be neglected in L2 reading research, but they also 

seem to be undervalued in the language classroom. Seburn (2017) argued that “despite best 

intentions, visuals are often an underutilized, cursory or completely absent aspect to reading 

skills lessons in language learning classrooms, most noticeably at higher levels” (p. 79).   

The few empirical studies conducted have shown that the use of static pictures in reading 

supports reading comprehension (e.g., Elley & Mangubhai, 1983; Omaggio, 1979; Plass, 

Chun, Mayer, & Leutner, 1998). They also seem to help learners decode words, (e.g., Center, 

Freeman, Robertson, & Outhred, 1999), which facilitates vocabulary learning (e.g., Bisson, 

Van Heuven, Conklin, & Tunney, 2015; Plass et al., 1998). Previous studies have also shown 

that the facilitation effect of images is not only observed in outcome measures, but it is also 

perceived by the learners (Tang, 1992).  

From a theoretical perspective, studies on the effect of multimodal input on L2 learning often 

interpret their findings in light of Pavio’s Dual Coding Theory. According to this theory, the 

benefits observed from input that includes both auditory/onscreen text and dynamic/static 

imagery are due to the simultaneous activation of verbal and non-verbal systems. Crucially, 

findings from L2 multimodal research are also usually interpreted in relation to Mayer’s 

Cognitive Theory of Multimedia Learning. In the absence of a more relevant theoretical 

account, principles of multimedia learning (see Table 1) are often cited to discuss research 

findings in the L2 context. However, the applicability of these principles to studies on 

multimodal L2 learning has been questioned. As argued earlier, these principles were based 

on empirical evidence gathered from studies on learning from expository texts, which are 

different from the type of multimodal materials often examined in the L2 context (e.g., videos 

with onscreen text, narrative texts with pictures). Researchers have also noted the need to 

distinguish between domain learning and language learning, because of their different 

purposes and learning goals (Abraham & Farías, 2017; Schnotz & Baadte, 2008). In addition, 

Mayer’s work mainly focused on L1 learning. Researchers have argued that it is unlikely that 

these principles translate to the L2 learning context without modification. In fact, empirical 

evidence has demonstrated that some of these principles do not apply to L2 learning contexts. 

For example, Lee and Mayer (2018) provided evidence against the modality principle. L2 

participants in this study watched an instructional video in one of three conditions: video + 



6 
 

narration, video + onscreen text, and video + narration + onscreen text. Results of the 

comprehension test showed that the video + onscreen text group scored higher than each of 

the other two groups. In addition, the study provided evidence for a reversed redundancy 

effect, by showing that participants who watched the narrated video with onscreen text (the 

redundant group) outperformed students who were only exposed to the narrated video (non-

redundant group). Comprehension of auditory input involves the processing of extended 

samples of L2 speech, automatically and in real time (Buck, 2001). Unlike written input, the 

ephemeral nature of listening makes it impossible for learners to go back to previous parts of 

the spoken text. Thus, for L2 learners, redundant onscreen text may help them process the 

verbal stream by eliminating the need to keep up with the pace of the narration (Mayer, 

2021). The onscreen text helps segment individual words from the continuous speech stream. 

Furthermore, the conditions including onscreen text were rated by learners as less difficult 

than the condition with narration only. While more research is needed to understand the 

applicability of the multimedia principles to a range of L2 learning contexts, the boundary 

conditions that have been demonstrated so far should be considered when interpreting 

findings from studies on L2 multimodal learning.  

 

Cognitive processing of multimodal texts  

The review presented in the previous sections has shown the positive effects of using pictures 

in L1 and L2 learning, as well as the theoretical accounts of such benefits. However, very 

little is known about how the presence of multiple input sources affects attentional processing 

in multimodal reading.  

A detailed record of cognitive processing during multimodal reading can be obtained using 

eye-tracking. Recordings of eye movements reveal the cognitive processes underlying 

learners’ interactions with multimodal texts (Holsanova, 2014). In the last decade, researchers 

have taken advantage of the affordances of eye-tracking to examine learners’ processing of 

text and pictures in multimodal reading conditions, and a considerable body of research has 

been accumulated to date. The majority of this research has been conducted in the L1 context. 

An important aim of these studies has been to explore the relative amount of attention paid to 

text and images in different multimodal reading conditions. Studies with pre-literate children 

in shared reading experiences have shown that most of children’s attention is paid to the 

static images, with the text drawing little attention (e.g., Evans & Saint-Aubin, 2005; Justice, 

Skibbe & Canning, 2005). Attention to the text seems to increase with age and proficiency 

(e.g., Roy-Charland, Saint-Aubin, & Evans, 2007), and adult, proficient readers seem to 

allocate most of their attention to the text (e.g., Hannus & Hyönä, 1999; Johnson & Mayer, 

2012; Schmidt-Weigand, 2011; Schmidt-Weigand, Kohnert, & Glowalla, 2010). Previous 

studies have also shown that the use of dynamic visuals attracts more attention than static 

visuals (e.g., Chen, Hsiao, & She, 2015; Takacs & Bus, 2016).  

The majority of eye-tracking studies exploring the processing of text and images in the L1 

context have focused on domain/content learning (e.g., Mason, et al., 2013a; Mason, 

Tornatora, & Pluchino, 2015), with most of them examining the processing of science 
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materials (Alemdag & Cagiltay, 2018). In this context, studies have shown that learners 

attend the images only marginally, and that comprehension is mainly driven by the text 

(Hannus & Hyönä, 1999). The use of abstract illustrations seems to promote more efficient 

processing of the text than concrete illustrations and leads learners to make a greater effort to 

integrate verbal and pictorial information (e.g., Mason, et al., 2013a). Importantly, the ability 

to integrate text and pictures has been shown to support retention and enhance performance 

(e.g., Mason, Tornatora, & Pluchino, 2015; Mason et al., 2013b). 

In the L2 context, very few eye-tracking studies have been conducted to examine learners’ 

cognitive processes during multimodal reading. An important aim of the existing studies has 

been to explore attention allocation to the text and pictures. Despite claims that images in 

reading might attract too much attention and distract L2 learners, particularly in the case of 

young learners (Hill, 2013), recent studies have shown that both young and adult learners 

allocate most of their attention to the text (e.g., Serrano & Pellicer-Sánchez, 2019; Tragant & 

Pellicer-Sánchez, 2019; Pellicer-Sánchez, et al., 2020; Pellicer-Sánchez, et al., 2021). While 

dynamic visuals attract more attention than static images, most of learners’ attention is still 

allocated to the text (e.g., Tragant & Pellicer-Sánchez).  

Another significant aim of recent eye-tracking studies in the L2 context has been to examine 

how the addition of auditory input affects the processing of text and pictures in multimodal 

reading. In these studies, learners were asked to read an illustrated narrative text in either 

reading-only (i.e., written verbal input) or reading-while-listening (i.e., written and auditory 

input) while their eye movements were recorded. The results have consistently shown that, 

the addition of auditory input to written text and static images leads to increased attention to 

the pictures. The presence of auditory input allows learners to process the images more often. 

This pattern seems to be consistent for both young (e.g., Pellicer-Sánchez et al., 2020; 

Serrano & Pellicer-Sánchez, 2019) and adult readers (Pellicer-Sánchez, et al., 2021). The 

addition of auditory input also allows for more integrative transitions between text and 

pictures (Pellicer-Sánchez et al., 2021). Interestingly, the different processing patterns in 

reading-only and reading-while-listening conditions reported in these studies do not seem to 

be reflected in comprehension differences.  

A further aim of these recent eye-tracking studies has been to examine the relationship 

between processing patterns and comprehension in multimodal texts. Chang and Choi (2014) 

were, to the best of my knowledge, the first ones to explore this relationship. They examined 

the effect that seductive text (i.e., emotionally interesting text segments) and attention-

grabbing pictures had on adult L2 learners’ reading comprehension and recall of information 

from the text. The results showed a negative relationship between processing of the seductive 

segments in the text and comprehension, with more attention related to worse comprehension. 

Attention to the pictures did not predict recall nor comprehension. A similar negative 

relationship was reported with young L2 learners by Serrano and Pellicer-Sánchez (2019) and 

Pellicer-Sánchez et al., (2020), with more time spent processing the text related to lower 

levels of comprehension. The longer processing time on the text in these studies was 

therefore interpreted as a reflection of processing difficulties. More recently, Pellicer-Sánchez 

et al., (2021) reported a different relationship between processing and comprehension for L2 
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adult learners and L1 adult readers. Their findings suggested that processing time on the text 

was related to lower comprehension for L1 speakers, but it seemed to be related to better 

comprehension for L2 readers. Importantly, processing time on static images was positively 

related to comprehension only for L1 speakers. Overall, existing findings concerning the 

relationship between processing time and comprehension measures are mixed and they seem 

to vary by language background and proficiency.  

 

Research Gaps and Future directions  

While recent research has positively contributed to our understanding of cognitive processes 

during multimodal L2 reading, many relevant questions about attentional processing in 

multimodal reading remain to be answered. In this section, I identify some of the directions 

that research on multimodal L2 reading should take to further our understanding of how L2 

readers process multimodal texts and their effect on performance measures. This evidence is 

crucial to inform theories of L2 multimodal reading.  

Purposes of reading 

The first notable gap is that the processing studies conducted in the L2 context have focused 

on reading for general comprehension. However, L2 readers engage with texts for different 

purposes (reading for general understanding, reading to learn content, scanning, skimming, 

etc.), and the cognitive processes involved are determined by the specific purpose. In 

academic contexts, for example, skimming to get the general gist of the text or scanning to 

locate specific information are important reading strategies. Reading can also serve multiple 

purposes simultaneously, as in the case of reading for domain and linguistic learning in 

Content and Language Integrated Learning (CLIL) contexts. Grabe (2006) explained that “As 

we read for different purposes, we shift how we use our cognitive processes and knowledge 

resources” (p. 281). It seems logic to assume that the allocational processing of texts and 

pictures and the level of integration will depend on the purpose of reading. However, the 

existing L2 eye-tracking studies have all examined reading for general comprehension. The 

potential effect that different purposes of reading may have on attentional processes in L2 

multimodal reading is yet to be empirically examined.  

Relationship between attentional allocation and learning 

The available eye tracking studies exploring the relationship between attention allocation and 

L2 outcome measures have focused on comprehension. Findings from these studies seem to 

suggest that processing differences found in several multimodal texts (i.e., written text + 

picture; written text + pictures + auditory text) are not reflected in comprehension differences 

(e.g., Serrano & Pellicer-Sánchez, 2019; Pellicer-Sánchez, et al., 2020; Pellicer-Sánchez, et 

al., 2021). However, it is unknown whether differences in attention allocation could be 

reflected in differences in learning gains. L2 reading studies involving the presentation of 

written text only (e.g., Godfroid, Boers, & Housen, 2013; Pellicer-Sánchez, 2016) and those 

exploring viewing (e.g., Montero Perez, Peters, & Desmet, 2015; Puimège, Montero Perez, & 

Peters, 2021) have suggested a relationship between processing patterns and vocabulary 
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learning gains. Whether a similar relationship is found in multimodal reading is yet to be 

examined.  

Image-Text relationship  

In multimodal texts, images and text coexist to convey meaning. The image is considered an 

independent message that is connected to the verbal text but not dependent on it (Kress & van 

Leeuwen, 2021). The level of complexity of the meaning relations that text and image hold 

can vary. Images can simply illustrate what the text relates, or they can expand the 

information related in the text and even contradict it (Guijarro & Sanz, 2009). Several 

frameworks have been provided to explain the various relations between text and image. For 

example, Guijarro and Sanz (2009), building on research on systemic functional linguistics, 

identified four main types of intersemiotic relations between text and images: symmetrical 

interaction (i.e., words and image convey the same story, repeating information), ideational 

complementarity (i.e., words and images convey different but complementary information), 

counterpointing interplay (i.e., words and images convey alternative information), and 

contradictory interaction (i.e., words and images contradict each other). Similarly, building 

on social semiotics systems, Unsworth (2006) identified three main possibilities for the 

construction of ideational meaning in multimodal texts: ideational concurrence (i.e., the 

image and text have similar participant-process-phenomenon configuration); ideational 

complementarity (i.e., what is represented in the images and text is different but 

complementary); and connection (i.e., quoting and reporting of speech or thoughts, and 

portraying casual, temporal, and spatial relations).  

Most of the L2 eye-tracking studies reviewed in this paper explored the processing of 

narrative texts in which pictures supported the information presented in the text, having 

mainly a symmetrical and concurrent relationship. The integration of text and pictures and the 

cognitive processes involved in this integration are bound to depend on the relationship 

between text and image. Therefore, these frameworks should be used in future studies to 

explore the processing of images and texts that hold different intersemiotic relations, 

providing a more comprehensive understanding of the integration of input sources in 

multimodal texts.  

Conclusion  

L2 learners often engage with multimodal texts that include both texts and pictures. The 

integration of text and pictures in multimodal conditions has been shown to support reading 

comprehension and enhance learning. The review provided in this paper has demonstrated 

that, despite the widespread use of imagery in L2 texts and the importance of understanding 

the attentional processes involved, very few studies have examined the processing of text and 

pictures in multimodal L2 reading. The few available studies have shown that both young and 

adult L2 learners allocate most of their attention to the text, and that the addition of auditory 

input (in combination with written input and images) leads to longer processing time on the 

images and more transitions between text and image, allowing for their better integration. 

These processing differences do not seem to have a detrimental effect on comprehension, 

supporting the role of multimodality for L2 learning. Initial evidence has also been provided 

for the relationship between processing time on the text/images and comprehension, with 
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different patterns reported according to proficiency. While recent evidence has contributed to 

our understanding of the cognitive processes involved in multimodal reading, important 

questions remain to be addressed. This paper has argued that, in order to reach an accurate 

understanding of attentional processing in multimodal reading, future research needs to 

investigate the relation between cognitive processes and learning gains, as well as the 

processing of multimodal texts with different purposes of reading and with texts and images 

that hold various intersemiotic relations. Notably, gathering this empirical evidence is crucial 

to be able to build a more comprehensive model of L2 multimodal and multimedia learning.  
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