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ABSTRACT

This study addresses the inherent difficulty of second language (L2) listening, particularly 
its unobservable cognitive nature, by proposing an integrated model of listening comprehension. 
Previous research has developed two-phase models (perception and comprehension) and three-
phase models (perception, parsing, and utilisation), but their fragmented development has led to 
conceptual inconsistency. To resolve this, the present study integrates these models using working 
memory as a unifying framework, incorporating key components such as the phonological loop, 
central executive, and episodic buffer, along with the concept of perceptual sense units (PSUs). 
The proposed model clarifies how auditory input is processed from initial perception through 
linguistic analysis to higher-level meaning construction, demonstrating that these phases operate 
interactively rather than linearly. Furthermore, the model extends to include visual aids, highlighting 
the role of the visuospatial sketchpad in audio-visual processing. This integrated framework offers 
a  more coherent and comprehensive explanation of listening comprehension mechanisms and 
provides practical implications for language teaching, such as improving instructional strategies and 
diagnosing learner difficulties. The study also identifies directions for future research, including the 
effects of working memory capacity and multimodal input on listening processes.
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INTRODUCTION

Listening is considered one of the most difficult skills to acquire by second 
(L2) or foreign language learners (Buck, 2001; Darti, Asmawati, 2017; Field, 
2009; Ghaderpanahi, 2012; Graham, 2003, 2006; Hasan, 2000; Ishii, 2022, 2025; 
Kurita, 2012; Li, 2014; O’Malley et al., 1989; Rost, 1994; Rubin, 1995; Vandergrift, 
1997; Xu, 2011). The primary reason for this is the unobservability of this skill. 
Every processing mechanism is performed inside the listener’s brain; therefore, 
if the listener successfully catches up and comprehends spoken messages, it is 
externally unobservable (Ishii, 2025; Rost, 1994; Rubin, 1995). For example, not 
asking questions during a psychology class does not mean that students are not 
listening to the lecture. This unobservability of listening makes this skill arduous 
for language learners. Thus, addressing this unobservability is indispensable for 
improving the listening skills of language learners. 

MECHANISM OF LISTENING COMPREHENSION

To address the unobservability of listening comprehension, several 
theoretical models have been proposed over the past few decades (Ishii, 2022). 
Those models are broadly divided into two categories: two-phase models (e.g. 
Aryadoust, 2019; Atkinson, Shiffrin, 1968, 1971; Eto, 2023; Frazier, Fodor, 1978; 
Kadota, 2007, 2015, 2019; Kohno, 1992; Mayer, 1997, 2001; Tamai, 2005) and 
three-phase models (e.g. Anderson, 1995; Cutler, Clifton, 1999; Jia, Hew, 2022; 
Nagle, Sanders, 1986). These processing models are delineated by focusing on 
the scope and nature of the hypotheses following the core concepts shared by the 
two parties: working memory (Baddeley, 2000; Baddeley, Hitch, 1974), mental 
lexicon (Kadota, 2007, 2015, 2019; Kormos, 2006; Levelt, 1989, 1993, 1999a, 
1999b; Levelt et al., 1999), and the accompanying two key elements (Kohno, 
1993, 2001).

Working memory

Working memory is at the core of listening comprehension (Baddeley, 2000; 
Baddeley, Hitch, 1974; Churchill, 1999; Field, 2009; Kadota, 2007, 2015, 2019; 
Kohno, 1993, 2001). Among the models that have been devised, the working 
memory model devised by Baddeley and Hitch (Figure 1) is the most impactful 
and widely used (Baddeley, 2000; Baddeley, Hitch, 1974). 

This model consists of one core component and three subcomponents: 
central executive, phonological loop, visuospatial sketchpad, and episodic 
buffer (Baddeley, 2000). The central executive functions as the managing 
system, similar to the CPU of the computer; it provides directions to retrieve 
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information from long-term memory, sends it back to it, and allocates attention 
to relevant information as well as the consumption of cognitive resources 
(Baddeley, 2000; Baddeley, Hitch, 1974). The phonological loop is responsible 
for auditory inputs; it maintains phonological information tentatively through 
its frequent repeating that is called subvocal rehearsal and analyse it using 
various related knowledge stored in the long-term memory (Baddeley, 2000; 
Baddeley, Hitch, 1974). It  also deals with language inputs in the form of 
phonological representation while analysing them using linguistic knowledge 
such as grammar, word classes, and meanings (Baddeley, 2000; Baddeley, 
Hitch, 1974). The visuospatial sketchpad maintains and analyses the visually 
presented information from optical inputs and visual imagery (Baddeley, 2000; 
Baddeley, Hitch, 1974). The episodic buffer manipulates information from 
episodic memory and integrates information from the phonological loop and 
visuospatial sketchpad; integrated information is considered to be sent to long-
term memory (Baddeley, 2000). This subcomponent was not included in the 
initial model devised by Baddeley and Hitch (1976) but was later added by 
Baddeley (2000). This is a  brief overview of the working memory structure. 
This system is considered the core of language comprehension mechanisms 
(Baddeley, 2000; Baddeley, Hitch, 1974; Field, 2009; Mayer, 1997, 2001).
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Figure 1. Alan Baddeley and Graham Hitch’s Working Memory Model (Disclaimer: This figure was 
Figure 1. Alan Baddeley and Graham Hitch’s Working Memory Model (Disclaimer: This figure was 
adapted with permission of Elsevier Science & Technology Journals, from Alan Baddeley (2000). 
The episodic buffer: A new component of working memory? Trends in Cognitive Sciences, 4(11), 
417–423. Permission conveyed through Copyright Clearance Center, Inc.)
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Mental lexicon

The mental lexicon is a  knowledge source for perceptual processing in 
the perception phase and analytical processing in the phonological loop of 
working memory, which is located in the long-term memory and is utilised when 
processing auditory inputs (Anderson, 1995; Baddeley, 2000; Goh, 2000; Kadota, 
2007, 2015, 2019; Kormos, 2006; Levelt, 1989, 1993, 1999a, 1999b; Levelt et 
al., 1999; O’Malley et al., 1989; Vandergrift, Goh, 2021). It consists of lemma, 
which is syntactic information; lexeme, which is phonological and orthographic 
information; and concept, which is semantic information (Kadota, 2007, 2015, 
2019; Kormos, 2006; Levelt, 1989, 1993, 1999a, 1999b; Levelt et al., 1999).

TWO-PHASE MODELS

Two-phase models seem to have been derived from studies of information 
processing (e.g. Atkinson, Shiffrin, 1968, 1971; Schneider, Shiffrin, 1977). The 
origin of the two-phase model is the model of information processing and human 
memory proposed by Atkinson and Shiffrin (1968, 1971). This model is called 
the “multi-store model” and is considered one of the most influential hypothetical 
mechanisms of information processing (Egan, 2018; Loftus, Loftus, 1976). 
Schneider and Shiffrin (1977) proposed a more sophisticated hypothesis to dissect 
the processing mechanism into two phases according to qualitative differences: 
controlled and automatic processing. Controlled processing is the deliberate and 
attention-dependent activation of controlled cognitive operations that are flexible 
but capacity-limited and are typically executed sequentially (Schneider, Shiffrin, 
1977). By contrast, automatic processing is the effortless automatic activation 
of well-learnt sequences in long-term memory that proceeds without conscious 
control, attentional demand, or capacity limitations (Schneider, Shiffrin, 1977). 
These hypotheses have been incorporated into various models of listening 
comprehension (e.g. Eto, 2023; Kadota, 2007, 2015, 2019; Kohno, 1992).

Although a  variety exists, two-phase models consist of perception and 
comprehension phases. The former corresponds to Schneider and Shiffrin’s 
controlled processing or the first phase in Anderson’s model, and the latter 
corresponds to Schneider and Shiffrin’s automatic processing or the second and 
third phases in Anderson’s model (Anderson, 1995; Frazier, Fodor, 1978; Ishii, 
2022, 2025; Kadota, 2007, 2015, 2019; Kohno, 1992; Schneider, Shiffrin, 1977).

An early model of these two-phase assumptions entailing language processing 
mechanisms is seen in Frazier and Fodor’s (1978) sausage machine model, which 
is also considered a type of two-phase model. The sausage machine model consists 
of the preliminary phrase packager and sentence structure supervisor as the first 
and second phases, respectively. In the preliminary phrase packager, sentences 
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are placed in a “narrow window” and dissected into packages in which several 
words are packaged together. In the sentence structure supervisor, these words 
are merged. In this model, Frazier and Fodor bore in mind that the minimal unit 
segmented from a stream of sentences in the first phase should be regulated by 
the length of time, not the absolute values of words or idioms. Moreover, they 
surmised that the length of time should be within “seven plus/minus two” (Frazier, 
Fodor, 1978, p. 293). This span is the same as that by Miller (1956). Thus, this 
model is considered one of the earliest to reflect the findings on information 
processing in the field of cognitive psychology. 

Kohno’s (1992) model1 is also classified as a  two-phase model (Kadota, 
2007, 2015, 2019). This model is based mainly on Pimsleur’s (1971) theoretical 
considerations and several information-processing hypotheses (Atkinson, Shiffrin, 
1968; Bondarko et al., 1968/1970; Pisoni, Sawusch, 1975). In his model, the 
preliminary auditory processing and primary information analysis stages are set; 
the former covers the entire processing for perception, and the latter covers the 
remaining processing for comprehension (Kohno, 1992). According to Kohno, the 
preliminary auditory processing stage processes spoken inputs holistically in the 
Gestaltic way. By contrast, the primary information analysis stage processes inputs 
through detailed analysis using linguistic knowledge. This stage is intertwined 
with working memory, which indicates that the input analysis is performed 
mainly in the phonological loop according to the direction of the central executive 
(Baddeley, 2000; Baddeley, Hitch, 1974; Kohno, 1992). The detailed processing 
procedures in Kohno’s (1992) model are as follows:

The spoken input that the listener initially captures enters the preliminary 
auditory processing stage. In this stage, spoken input is received by the ears, which 
are the sensory devices that process auditory signals, and is sent to a type of filter 
where the input is filtered and dissected into chunks by attention (Anderson, 1995; 
Broadbent, 1956, 1958; Cutler, Clifton, 1999; Field, 2009; Goh, 2000; Kadota, 
2007, 2015, 2019; Mareschal, 2007; O’Malley et al., 1989; Vandergrift, Goh, 
2021). In this context, attention is considered selective; however, depending on 
the input type (e.g. audio-visual), this attention may be directed by feature-based 
or object-based mechanisms or may instead be distributed as divided attention 
(Kadota, 2007, 2015, 2019; Liu, 2019; Yantis, 2000). The unit of these channels is 
dissected according to “perceptual sense unit” (PSU) (Kohno, 1993, 2001). These 
dissected units are copied entirely to the echoic memory and are then converted 
into a phonetic representation, which is brought into the phonological loop of the 
working memory (Anderson, 1995; Baddeley, 2000; Baddeley, Hitch, 1974; Cutler, 

1	  Unfortunately, Professor Kohno passed away in 2020 and this work became an orphan work. 
The author of the current study was unable to adapt Kohno’s (1992) two-phase model. The English-
translated version of this model is available in Kadota (2019, p. 14).
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Clifton, 1999; Darwin et al., 1972; Field, 2009; Goh, 2000; Kadota, 2007, 2015, 
2019; Kohno, 1992, 2001; Mareschal, 2007; Neisser, 1967; O’Malley et al., 1989; 
Vandergrift, Goh, 2021). Echoic memory is a sensory memory storage system with 
an almost unlimited input capacity; however, it can keep the input for only a brief 
period, which is assumed to constitute a stage that precedes working memory in the 
information processing sequence (Baddeley, 2000; Baddeley, Hitch, 1974; Darwin 
et al., 1972; Kadota, 2007, 2015, 2019; Kohno, 1992, 2001; Nagle, Sanders, 1986; 
Neisser, 1967; Vandergrift, Goh, 2021). For the filtering of input until the creation of 
phonetic representation, listener’s knowledge about phonological information (e.g. 
summer vacation = /ˈsʌmə veɪˈkeɪʃən/) is integral so that this knowledge is directly 
brought from the lexeme in the mental lexicon to the filter automatically (Anderson, 
1995; Buck, 2001; Cutler, Clifton, 1999; Goh, 2000; Kadota, 2007, 2015, 2019; 
Kormos, 2006; Levelt, 1989, 1993, 1999a; 1999b; Levelt et al., 1999; Mareschal, 
2007; O’Malley et al., 1989; Vandergrift, Goh, 2021). At this point, the processing 
of the input moves to the next stage (primary information analysis; Kohno, 1992).

In the primary information analysis stage, phonological representations kept 
in the working memory are carefully analysed (Kohno, 1992). Central executive 
retrieves various linguistic knowledge from mental lexicon to analyse its embedded 
information about linguistic knowledges, such as grammar, vocabularies, meanings 
(e.g. summer vacation = [noun], it is relatively long-term days off given to students 
between academic terms, usually between July and September), and other related 
knowledge such as contexts, prior knowledge (e.g. summer vacation comes after the 
first academic term ends), or pragmatic knowledge (e.g. summer vacation is coming 
= first academic term ends and homework will be imposed accordingly) or discourse 
knowledge (e.g. academic lecture, oral announcement, or informal talk; Anderson, 
1995; Buck, 2001; Field, 2009; Goh, 2000; Kadota, 2007, 2015, 2019; Kohno, 1992; 
Mareschal, 2007; O’Malley et al., 1989; Vandergrift, Goh, 2021). After the analysis 
of phonological representations is completed, the entire input is restored and sent 
to the long-term memory (Anderson, 1995; Field, 2009; Goh, 2000; Kadota, 2007, 
2015, 2019; Kohno, 1992; Mareschal, 2007; O’Malley et al., 1989; Vandergrift, 
Goh, 2021). These processes were surmised in Kohno’s (1992) two-phase model.

Tamai (2005) also devised a  theoretical model of listening comprehension 
based on Baddeley and Hitch’s working memory model (1974), so that each 
explanation was well linked with information processing. However, Tamai’s 
(2005) model was based on a previous working memory (Baddeley, Hitch, 1974) 
model, which did not include an episodic buffer. Moreover, Tamai’s model showed 
that the auditory input entered the central executive and not the phonological loop 
(Baddeley, 2000; Baddeley, Hitch, 1974; Tamai, 2005). This lowered the validity 
of the model (Baddeley, 2000).

Kadota (2007, 2015, 2019) also considered a two-phase model of listening 
comprehension consisting of perception and comprehension. This was a simplified 
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version of Kohno’s (1992) model. In Kadota’s (2007, 2015, 2019) model, the 
hypothesised function of the perception phase was almost the same as that in 
Anderson’s (1995) and Kohno’s (1992) models. However, Kadota (2007, 2015, 
2019) considered that processing in the parsing and utilisation phases should 
be conducted in the same phase. Eto (2023) updated Kadota’s (2007, 2015, 
2019) model by adding directional arrows indicating top-down and bottom-up 
processing. Top-down processing involves processing auditory inputs through 
analysis, mainly by relying on the listener’s general social knowledge, such as prior 
knowledge or contextual information (Anderson, 1995; Eto, 2023; Field, 2009; 
O’Malley et al., 1989; Vandergrift, Goh, 2021). In contrast, bottom-up processing 
involves processing inputs through perception, mainly by relying on information 
available from perceived auditory inputs, such as phonemes, pronunciation, or 
words (Anderson, 1995; Eto, 2023; O’Malley et al., 1989; Vandergrift, Goh, 
2021). In listening comprehension, both processing directions are considered to 
function in the mechanisms (Anderson, 1995; Eto, 2023; Field, 2009; Kadota, 
2007, 2015, 2019; O’Malley et al., 1989; Vandergrift, Goh, 2021). 

Aryadoust (2019) also developed a two-phase model, which consisted of two 
stages, each with two sub-stages, in which the first part focused on perceptual 
processing and the latter on the processing for comprehension (Aryadoust, 
2019). At first glance, Aryadoust’s (2019) model seemed highly accurate, but it 
crammed almost all the reading and listening processing essence centrally based 
on cognitive processing, making the overall mechanism extremely difficult to 
understand and significantly reducing its practical usefulness. Moreover, optical 
input and auditory input are different modes of input, so there should have been 
corresponding differences, such as the visuo-spatial sketchpad and phonological 
loop in working memory (Baddeley, 2000; Baddeley, Hitch, 1974), but this 
aspect was not appropriately reflected in Aryadoust’s (2019) model, resulting in 
significant inconsistency with previous research.

Mayer (1997, 2001) considered a two-phase model created to consider audio-
visual inputs so that both auditory and visual inputs were stipulated in the model 
(Mayer, 1997, 2001). Although Mayer considered working memory as the core for 
processing audio-visual input, the visuo-spatial sketchpad, phonological loop, and 
episodic buffer were not presented in the working memory; therefore, there were 
corresponding differences between this model and the system of working memory 
(Baddeley, 2000; Baddeley, Hitch, 1974; Mayer, 1997, 2001).

Minimal unit for perceptual processing as PSU

How listeners perceive sentences has been enthusiastically studied using two-
phase models. Frazier and Fodor’s (1978) model surmised that Miller’s (1956) 
“seven plus/minus two” hypothesis was a minimal unit for perceptual processing 
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of spoken messages. This was eventually substantiated by Kohno (1993, 2001) 
through a series of experimental studies conducted in later years. Kohno is professor 
emeritus at Kobe City University of Foreign Studies in Japan. Through three 
experiments, Kohno (1993, 2001) identified the PSU, which is “a semantic unit 
consisting of approximately 7±2 or less syllables connected closely to one another 
by less than 330 ms intervals” (Kohno, 1993, p. 26). In the first experiment, junior 
high school students listened to English and Japanese stories with pauses inserted 
per word, phrase, clause, or sentence. Comprehension was highest when pauses 
occurred at the phrase level but declined when inserted after every word or removed 
entirely (Kohno, 1993, 2001). In the second experiment, advanced learners such 
as English teachers and graduate students showed the same pattern, with phrase-
level pauses yielding the best results, although their overall comprehension 
scores were higher, suggesting that greater proficiency allowed longer processing 
units without losing efficiency (Kohno, 1993, 2001). In  the third experiment, 
Japanese essays were manipulated either by inserting pauses at PSU boundaries 
or by artificially making syllable intervals of 200, 250, and 500 ms. The results 
showed that when participants listened to the audio recordings of these essays, 
comprehension declined when the essay’s syllable intervals were 500 ms but was 
not influenced by long pauses between PSUs, highlighting the distinct roles of 
holistic and analytic processing (Kohno, 1993, 2001). These studies demonstrated 
that PSU is a semantically meaningful group of roughly seven or fewer syllables 
processed holistically and that listening comprehension is optimised when speech 
is segmented at these natural units (Kohno, 1993, 2001). This greatly reinforces 
Miller’s (1956) “seven plus/minus two” hypothesis and indicates that perceived 
messages are dissected into PSUs, which are then converted into phonological 
representations (Anderson, 1995; Goh, 2000; Kadota, 2007, 2015, 2019; Kohno, 
1992, 2001; Mareschal, 2007; O’Malley et al., 1989; Vandergrift, Goh, 2021).

Dissociation between perceptual and analytical processing phases

In both the two- and three-phase models, the phases for perceptual and 
analytical processing are clearly separated but strongly connected (Anderson, 
1995; Cutler, Clifton, 1999; Goh, 2000; Kadota, 2007, 2015, 2019; Kohno, 1992; 
Mareschal, 2007; O’Malley et al., 1989; Tamai, 2005; Vandergrift, Goh, 2021). 
Kohno (1993) conducted a series of experiments on rhythm perception and found 
that this dissociation is theoretically appropriate. In this research, he distinguished 
two mechanisms: the stage of holistic or Gestaltic processing for rapid sequences 
under 330 ms and an analytic processing phase for slower rhythms over 450 ms 
(Kohno, 1993, 2001), which corresponds well with the dissociation between the 
phase for perception and that for processing(s) for comprehension (Anderson, 1995; 
Goh, 2000; Kadota, 2007, 2015, 2019; Kohno, 1992; Mareschal, 2007; O’Malley 
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et al., 1989; Tamai, 2005; Vandergrift, Goh, 2021). In the first experiment, Kohno 
(1993, 2001) compared a patient with a cerebrovascular disorder to a healthy adult 
in a tapping task and showed that although the patient’s right hand could process 
both fast and slow rhythms, their left hand could only follow rapid sequences, 
indicating a dissociation between holistic and analytic processing. In the second 
experiment, participants listened to nonsense words spoken at different syllable 
intervals and then performed mental calculations before recalling them; sequences 
with short (250 ms) intervals were recalled significantly better, demonstrating 
that holistically processed rapid rhythms serve as echoic memory resistant to 
interference (Darwin et al., 1972; Kohno, 1993, 2001; Neisser, 1967). In the third 
experiment, participants reproduced rhythms after calculation, and the results 
revealed that memory for fast rhythms was more accurate than that for slower 
rhythms, further confirming the robustness of holistic processing under a cognitive 
load (Kohno, 1993, 2001). Taken together, these three experiments established that 
rhythm perception operates through two distinct mechanisms: holistic processing 
for rapid sequences and analytic processing for slower sequences, and that these 
two phases support the structural phases of listening comprehension (Kohno, 
1993, 2001).

THREE-PHASE MODELS

The three-phase models originate not only from information processing 
research but also from educational and pedagogical research (e.g. Anderson, 
1995; Cutler, Clifton, 1999; Jia, Hew, 2022; Nagle, Sanders, 1986). Among these, 
Anderson’s (1995) three-phase model is one of the most notable and widely 
accepted models of listening comprehension (Jia, Hew, 2022). This model was 
devised by Anderson of Carnegie Mellon University (Anderson, 1995). As the 
name suggests, this model is classified as a three-phase model, consisting of the 
following phases: perception, parsing, and utilisation.

In “perception,” the first phase of this model, each process is almost the same 
as that surmised by Kohno (1992) in his two-phase model. It includes dissecting 
inputs into PSUs and sending them to the echoic memory to create phonological 
representation and then sending the representation to the phonological loop in 
the working memory (Anderson, 1995; Baddeley, 2000; Baddeley, Hitch, 1974; 
Cutler, Clifton, 1999; Darwin et al., 1972; Goh, 2000; Kadota, 2007, 2015, 2019; 
Kohno, 1992; Mareschal, 2007; Neisser, 1967; O’Malley et al., 1989; Vandergrift, 
Goh, 2021).

In the second phase, “parsing,” dissected units are retained in the phonological 
loop through subvocal rehearsal to analyse their forms and meanings (Anderson, 
1995; Baddeley, 2000; Baddeley, Hitch, 1974; Cutler, Clifton, 1999; Field, 2009; 
Goh, 2000; Mareschal, 2007; O’Malley et al., 1989; Vandergrift, Goh, 2021). 
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While subvocal rehearsal maintains these channels, the central executive send 
directions to search grammatical rules, word classes, and meanings from the 
mental lexicon in the long-term memory (Anderson, 1995; Baddeley, 2000; Cutler, 
Clifton, 1999; Field, 2009; Goh, 2000; Kormos, 2006; Levelt, 1989, 1993, 1999a; 
1999b; Levelt et al., 1999; Mareschal, 2007; O’Malley et al., 1989; Vandergrift, 
Goh, 2021). This knowledge is brought back to the phonological loop for analysis 
(Anderson, 1995; Field, 2009; Goh, 2000; Mareschal, 2007; O’Malley et al., 
1989; Vandergrift, Goh, 2021). Parsing is completed at this point, and the phase 
is moved to the next phase: utilisation (Anderson, 1995; Field, 2009; Goh, 2000; 
Mareschal, 2007; O’Malley et al., 1989; Vandergrift, Goh, 2021).

In “utilisation,” dissected units whose grammatical rules, word classes, and 
meanings have already been analysed are further analysed using the listener’s 
prior, pragmatic, or discourse knowledge in long-term memory (Anderson, 1995; 
Buck, 2001; Field, 2009; Goh, 2000; Mareschal, 2007; O’Malley et al., 1989; 
Vandergrift, Goh, 2021). After these further analyses are performed, all dissected 
units are connected and sent to the long-term memory (Anderson, 1995; Field, 
2009; Goh, 2000; Mareschal, 2007; O’Malley et al., 1989; Vandergrift, Goh, 
2021). Although this model is described as comprising three phases, they do 
not occur in a  strictly linear sequence; they partially overlap, and the auditory 
input is processed continuously as it is received (Goh, 2000, 2023; Vandergrift, 
Goh, 2021). Consequently, the parsing phase does not commence only after the 
perception phase has been completed; rather, all three phases operate concurrently 
throughout the listening process.

Originally, this theoretical model focused on L1 listeners’ cognitive processes, 
but it is also applicable to L2 listeners (Ishii, 2025; Goh, 2000). Goh (2000) 
confirmed the applicability of this theoretical model to L2 listeners. Drawing on 
learner diaries, group interviews, and immediate retrospective verbalisations from 
Chinese students in Singapore, his study identified real-time processing challenges 
(such as limited attentional resources, inferencing errors, and memory overload), 
which impeded comprehension and were not contradictory to the processing 
hypothesised in Anderson’s (1995) model. Ishii (2025) investigated whether 
Anderson’s (1995) model could be applied to Japanese EFL learners’ listening skills. 
In this study (Ishii, 2025), data were collected from 107 Japanese undergraduates 
using the TOEFL-Junior listening section and a self-report questionnaire based 
on Richards’ (1983) taxonomy and Anderson’s (1995) model. Structural equation 
modelling and correlation analyses were conducted. The results showed that the 
three-phase framework statistically fits learners’ cognitive processing of listening.

Vandergrift and Goh (2021) added metacognition to Anderson’s (1995) model. 
Metacognition is the ability to monitor, evaluate, and regulate one’s cognitive 
processes involved in perceiving, processing, and responding to information 
or stimuli (Vandergrift, Goh, 2021). Vandergrift and Goh (2021) explained that 
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metacognition aids in improving listening skills. According to research based on 
self-administered questionnaires, this ability seems to manifest across all three 
phases (Anderson, 1995; Goh, 2000; Ishii, 2025; Vandergrift, Goh, 2021).

Cutler and Clifton (1999) created a model similar to that of Anderson (1995). 
In this model, four phases were conceptualised, but the final phase showed only 
the processing of the integration of dissected PSUs whose embedded information 
had been analysed completely (Anderson, 1995; Cutler, Clifton, 1999; Goh, 2000; 
Mareschal, 2007; O’Malley et al., 1989; Vandergrift, Goh, 2021). Thus, this model 
can be interpreted as an exceptional variation of the three-phase model (Cutler, 
Clifton, 1999).

Jia and Hew (2022) also created processing models for listening 
comprehension. Their model was based on Anderson’s (1995) and Field’s (2009, 
2013) dissociation of processing assumptions into higher and lower levels. 
According to Field (2009, 2013), lower-level processes involve the automatic 
and rapid decoding of linguistic input, such as recognising words and parsing 
syntax. In contrast, higher-level processes involve a more controlled and slower 
construction of meaning, such as making inferences and integrating ideas into 
a coherent representation. However, this dissociation contradicts Kohno’s (1993) 
findings from a  series of experiments on processing mechanisms. Moreover, 
Jia and Hew’s (2022) model does not reflect the structure of working memory 
(Baddeley, 2000; Baddeley, Hitch, 1974). Thus, although Jia and Hew’s (2022) 
attempt to integrate Anderson’s (1995) model with other theoretical models to 
provide a  more sophisticated account of listening skills is commendable, their 
model unfortunately exhibits a significant lack of theoretical consistency.

Nagle and Sanders (1986) created a listening comprehension model to explain 
this skill. Their model consisted of three theoretical phases: short-term memory, 
long-term memory, and synthesis. Although Nagle and Sanders’ model may be 
regarded as an early attempt to adapt the mechanism of listening comprehension 
to the field of second language comprehension, emphasising the significance of 
analysing this skill in terms of cognitive processing, their model reveals significant 
discrepancies with previous research, most prominently in its positioning of 
information integration after long-term memory, which raises questions regarding 
its theoretical validity (Anderson, 1995; Baddeley, 2000; Baddeley, Hitch, 1974; 
Kadota, 2007, 2015, 2019; Kohno, 1992, 1993, 2001; Nagle, Sanders, 1986; 
O’Malley et al., 1989; Vandergrift, Goh, 2021).

Necessity to see the flow of processing through the integrated model

Although various models exist in a  fragmented manner, and certain 
commonalities can be discerned upon close examination, this disjointedness tends 
to render the overall structure obscure and overly complex (Kadota, 2007, 2015, 
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2019). Integrating these models is necessary to better understand how humans 
comprehend spoken information.

PURPOSE OF THE STUDY

This study attempted to create a model of listening comprehension to visualise 
its inter- and intra-relationships by creating a new model based on the two-phase 
model (Aryadoust, 2019; Atkinson, Shiffrin, 1968, 1971; Eto, 2023; Frazier, Fodor, 
1978; Kadota, 2007, 2015, 2019; Kohno, 1992; Tamai, 2005), three-phase model 
(Anderson, 1995; Cutler, Clifton, 1999; Jia, Hew, 2022; Nagle, Sanders, 1986), 
and working memory (Baddeley, 2000; Baddeley, Hitch, 1974) integration, and 
peripheral important theories and hypothesis (Broadbent, 1956, 1958; Churchill, 
1999; Field, 2009, 2013; Goh, 2000; Ishii, 2022, 2025; Kadota, 2007, 2015, 
2019; O’Malley et al., 1989; Kohno, 1993, 2001; Kormos, 2006; Levelt, 1989, 
1993, 1999a; 1999b; Levelt et al., 1999; Liu, 2019; Mareschal, 2007; Mayer, 
1997, 2001; Neisser, 1967; Pimsleur, 1971; Pisoni, Sawusch, 1975; Schneider, 
Shiffrin, 1977; Vandergrift, Goh, 2021; Yantis, 2000). More specifically, this study 
aimed to construct a model that could adequately explain the process of listening 
comprehension by integrating the two-phase model (Aryadoust, 2019; Atkinson, 
Shiffrin, 1968, 1971; Eto, 2023; Frazier, Fodor, 1978; Kadota, 2007, 2015, 2019; 
Kohno, 1992; Mayer, 1997, 2001; Tamai, 2005) into the internationally influential 
three-phase model (Anderson, 1995; Cutler, Clifton, 1999; Jia, Hew, 2022; Nagle, 
Sanders, 1986), employing a working memory (Baddeley, 2000; Baddeley, Hitch, 
1974), which serves as a  common foundation for both, as a  bridge to ensure 
conceptual coherence and prevent inconsistencies.

In addition, several components have been uniquely developed and 
advanced within the framework of the two-phase model (e.g. PSU) (Kohno, 
1993). These elements are also compatible with the processing mechanisms 
proposed in the three-phase model (Anderson, 1995; Cutler, Clifton, 1999; Jia, 
Hew, 2022; Nagle, Sanders, 1986) and can offer compelling explanations for 
aspects that have remained ambiguous in the latter. However, there is a lack of 
research that systematically integrates and discusses these elements in relation 
to the three-phase model (Anderson, 1995; Cutler, Clifton, 1999; Jia, Hew, 2022; 
Nagle, Sanders, 1986), resulting in their continued treatment as exclusive to the 
two-phase model (Aryadoust, 2019; Atkinson, Shiffrin, 1968, 1971; Eto, 2023; 
Frazier, Fodor, 1978; Kadota, 2007, 2015, 2019; Kohno, 1992; Mayer, 1997, 
2001; Tamai, 2005). Our study also addresses this gap. Therefore, following 
two research questions would arise from these above-mentioned theoretical 
backgrounds and previous research.

RQ1. How are perceptual, parsing, and utilisation processes functionally 
organised within the proposed integrated model of listening comprehension?
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RQ2. To what extent does the proposed integrated model provide a  more 
coherent explanation of listening comprehension processes compared to existing 
models?

INTEGRATED MODEL OF LISTENING COMPREHENSION

The above-mentioned elements and hypotheses reveal theoretical models 
focusing on two phases (Aryadoust, 2019; Atkinson, Shiffrin, 1968, 1971; Eto, 
2023; Frazier, Fodor, 1978; Kadota, 2007, 2015, 2019; Kohno, 1992; Tamai, 
2005) and three phases (Anderson, 1995; Cutler, Clifton, 1999; Jia, Hew, 2022; 
Nagle, Sanders, 1986). Although it may be acknowledged that neither standpoint 
is inherently erroneous and that both maintain considerable validity, current 
polarisation engenders confusion and renders the overall picture substantially 
more difficult to discern, thereby constituting a matter of concern. Therefore, it is 
necessary to integrate these models.

Based on the above-mentioned elements and hypotheses (Atkinson, Shiffrin, 
1968, 1971; Anderson, 1995; Baddeley, Hitch, 1974; Baddeley, 2000; Bondarko 
et al., 1968/1970; Buck, 2001; Broadbent, 1956, 1958; Churchill, 1999; Cutler, 
Clifton, 1999; Eto, 2023; Field, 2009, 2013; Goh, 2000, 2023; Ishii, 2022, 2025; 
Jia, Hew, 2022; Kadota, 2007, 2015, 2019; Kohno, 1992, 1993, 2001; Kormos, 
2006; Levelt, 1989, 1993, 1999a; 1999b; Levelt et al., 1999; Liu, 2019; Mareschal, 
2007; Mayer, 1997, 2001; Neisser, 1967; Nagle, Sanders, 1986; O’Malley et 
al., 1989; Pimsleur, 1971; Pisoni, Sawusch, 1975; Schneider, Shiffrin, 1977; 
Vandergrift, Goh 2021; Yantis, 2000), the model illustrated in Figure 2 can be 
conceptualised.

To avoid excessive complexity, preliminary auditory processing and primary 
information analysis stages (Kohno, 1992) were omitted from Figure 2. A model 
including this classification is shown in Figure 3.

Based on these two integrated models, the mechanism of listening information 
processing would be elucidated as follows. Spoken message as auditory input 
enters into the ears, which should be auditory sensory devices (Anderson, 1995; 
Baddeley, 2000; Baddeley, Hitch, 1974; Cutler, Clifton 1999; Darwin et al., 
1972; Goh, 2000; Kadota, 2007, 2015, 2019; Kohno, 1992; Mareschal, 2007; 
Neisser, 1967; O’Malley et al., 1989; Pimsleur, 1971; Vandergrift, Goh, 2021). 
This input then proceeds to the filter device, to which attention is paid according 
to the direction of the central executive of the working memory (Baddeley, 
2000; Baddeley, Hitch, 1974). As noted in the “Two-Phase Models” section, 
the attention being paid to this process is basically selective attention as long 
as specific clues are given to listeners beforehand or while they are listening, 
or they already have background knowledge (which is also called “schema”) 
about the topic of the listening information (Bartlett, 1932; Kadota, 2007, 2015, 
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2019; Liu, 2019; Yantis, 2000). This is because the characteristics of these three 
phases of processing overlap considerably (Goh, 2023; Vandergrift, Goh, 2021). 
If clues or background knowledge are available when listeners listen to the input, 
they can listen more easily. For example, Madani and Kheirzadeh (2018) found 
that doing activities to activate schema before listening to auditory input better 
affects the processing. Moreover, based on Khono’s findings (1993, 2001), it 
could be assumed that when a spoken message is segmented at the filter device 
through attention control, PSU constitutes the minimal unit. This is the chunk 
of words or phrases based on their meanings, spoken within 330 ms and whose 
syllables are in the 7±2 range (Kohno, 1993, 2001). Segmented PSUs are then 
sent to echoic memory, where phonetic representations for them are created; as it 
is a sensory device that can keep them only instantaneously, the representations 
created here are soon sent to the working memory (Anderson, 1995; Baddeley, 
2000; Baddeley, Hitch, 1974; Cutler, Clifton, 1999; Darwin et al., 1972; Goh, 
2000; Kadota, 2007, 2015, 2019; Kohno, 1992; Mareschal, 2007; Neisser, 1967; 
O’Malley et al., 1989; Vandergrift, Goh, 2021). These belong to the processing 
carried out at the perception phase (Anderson, 1995). Moreover, this phase is 
entirely included in the preliminary auditory processing stage, as those processes 
need to be carried out for further complex analysis (Kohno 1992). Then, the 
representation transmitted is retained in the phonological loop of working memory 
(Anderson, 1995; Baddeley, 2000; Baddeley, Hitch, 1974; Goh, 2000; O’Malley et 
al., 1989; Vandergrift, Goh, 2021). At the phonological loop, various components 
of information included in the representation are carefully analysed (Anderson, 
1995; Baddeley, 2000; Baddeley, Hitch, 1974; Goh, 2000; Kadota, 2007, 2015, 
2019; O’Malley et al., 1989; Vandergrift, Goh, 2021). While the phonological loop 
keeps the representations through rehearsals, lexical, syntactical, and semantic 
information is retrieved by the direction of the central executive from the mental 
lexicon in the long-term memory into the phonological loop, and then it processes 
the representations using this retrieved information (Anderson, 1995; Baddeley, 
2000; Baddeley, Hitch, 1974; Cutler, Clifton, 1999; Goh, 2000; Mareschal, 2007; 
O’Malley et al., 1989; Vandergrift, Goh, 2021). This belongs to the processing 
carried out at the parsing phase (Anderson, 1995). Analyses of vocabulary and 
grammatical information are conducted, and once these components of the 
representation have been processed, the analysis of other relevant information 
is promptly initiated (Anderson, 1995; Goh, 2000; Mareschal, 2007; O’Malley 
et al., 1989; Vandergrift, Goh, 2021). In  the subsequent phase, information 
that the central executive retrieves from long-term memory includes schemata 
and other components of knowledge related to the representation stored in the 
phonological loop (Anderson, 1995; Goh, 2000; Mareschal, 2007; O’Malley et 
al., 1989; Vandergrift, Goh, 2021). These belong to the processing carried out 
during the utilisation phase (Anderson, 1995). Moreover, suppose mental imagery 
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is created in the visuospatial sketchpad based on the meaning of the representation 
or the listener’s schemata during the parsing and utilisation phases. In that case, 
both the analysed representation and mental imagery are sent to the episodic 
buffer in the working memory and then integrated at the end of the utilisation 
phase (Anderson, 1995; Baddeley, Hitch, 1974; Baddeley, 2000; Goh, 2000; 
Mareschal, 2007; O’Malley et al., 1989; Vandergrift, Goh, 2021). After all the 
analysis is done, the (integrated) representation is finally sent to the long-term 
memory (Anderson, 1995; Goh, 2000; Mareschal, 2007; O’Malley et al., 1989; 
Vandergrift, Goh, 2021). The parsing and utilisation phases are entirely included 
in the primary information analysis stage, as it processes representations that have 
passed through the preceding perceptual processing (Kohno, 1992).

Within these three phases, processed components are continuously routed 
to subsequent analyses, resulting in processes that are not entirely independent 
and exhibit substantial overlap (Vandergrift, Goh, 2021; Goh, 2000, 2023). 
However, the differences among these three phases are still evident, owing to the 
distinct information and knowledge processed in each phase. According to Goh’s 
(2000) study involving a listening diary, students seem to “not recognise words 
they know” if the perception phase does not function properly (p. 61). Similarly, 
students seem to “quickly forget what is heard” (p. 60) or be “unable to form 
a mental representation from words heard” (p. 64) if the parsing phase does not 
function properly. Adding to these, students seem to “understand words but not 
the intended message” (Goh, 2000, p. 62) if the utilisation phase does not function 
properly. Based on these points, the two integrated models (Figures 2 and 3) are 
considered to account for the factors underlying listening information processing.

DIFFERENCES BETWEEN THE TWO-PHASE AND THREE-PHASE 
MODELS

In light of the points mentioned above, the differences between the two-
phase and three-phase models should be reconsidered. The largest difference 
between the two models is in the parsing and utilisation phases (Anderson, 1995; 
Baddeley, 2000; Baddeley, Hitch, 1974; Cutler, Clifton, 1999; Goh, 2000; Ishii, 
2022, 2025; Kadota, 2007, 2015, 2019; Kohno, 1992, 1993, 2001; Mareschal, 
2007; O’Malley et al., 1989; Pimsleur, 1971; Vandergrift, Goh, 2021). Although 
processing the input using linguistic knowledge (i.e. grammar, vocabulary, 
and meaning) and other related knowledge (i.e. prior, pragmatic, or discourse 
knowledge) are summarised together in two-phase models, they are separated 
according to knowledge type (Anderson, 1995; Baddeley, 2000; Baddeley, 
Hitch, 1974; Buck, 2001; Field, 2009; Goh, 2000; Ishii, 2022, 2025; Kadota, 
2007, 2015, 2019; Kohno, 1992, 1993, 2001; Mareschal, 2007; O’Malley et al., 
1989; Pimsleur, 1971; Vandergrift, Goh, 2021). As mentioned before, neither the 
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two-nor the three-phase models are incorrect, and both have a  high degree of 
validity. However, the bifurcation of perspectives gives rise to uncertainty and 
substantially impairs the comprehensibility of the overall processing structure. 
Building upon the above, the potential integration of visual aids in the processing 
of listening comprehension was also considered.

VISUAL AID FOR LISTENING COMPREHENSION

The above theoretical models examined the processes of listening 
comprehension using only oral input. However, visual aid is also an important 
factor in listening comprehension; therefore, its effectiveness and drawbacks 
regarding comprehending spoken input and its mechanisms have also been studied 
(Aldera, Mohsen, 2013; Becker, Sturm, 2017; Garza, 1991; Gruba, 1997; Hayati, 
Mohmedi, 2009; Kashani et al., 2011; Kellerman, 1992; Mohsen, 2016; Mueller, 
1980; Tanenhaus et al., 1995). The visual aid for listening comprehension is an 
optical image (Mueller, 1980; Tanenhaus et al., 1995), and the caption is a written 
transcription of spoken information adapted to audio-visual input and shown to 
listeners as an aid (Danan, 2004; Mohsen, 2016). Although optical images are 
considered to affect listeners’ skills to extract context from auditory input (Mueller, 
1980; Tanenhaus et al., 1995), captions can also influence listeners to perceive the 
messages (Garza, 1991; Hayati, Mohmedi, 2009). For instance, Mueller (1980) 
revealed a  positive influence of optical images on listening comprehension. 
Through experiments using illustrations and video interviews, Mueller found that 
having students see visual aids affected students’ understanding of auditory inputs 
positively (Mueller, 1980). Through eye-tracking experiments, Tanenhaus et al. 
(1995) found that optical images could support listeners in comprehending spoken 
messages. When an appropriate optical image is presented as a visual aid, listeners 
extract context from the aid and use the extraction to mediate the complexity 
or ambiguity embedded in the spoken messages (Tanenhaus et al., 1995). The 
captions also helped listeners in comprehending audio-visual input (Garza, 1991; 
Hayati, Mohmedi, 2009; Winke et al., 2010). 

These findings have led to theoretical considerations of the mechanisms 
underlying the role of visual aids in listening comprehension (Baddeley, 2000; 
Gass et al., 2019; Mayer, Sims, 1994; Mayer, 1997, 2001, 2014). One of the core 
thoughts is that the processing of optical images and captions included in audio-
visual input, such as video clips, is deeply intertwined with processing in working 
memory (Baddeley, 2000; Gass et al., 2019; Mayer, Sims 1994; Mayer, 1997, 
2001, 2014). Mayer and Sims (1994) assumed that this process was based on 
Paivio’s dual-coding theory (Clark, Paivio, 1991; Paivio, 1971, 1986). In their 
model, Mayer and Sims (1994) suggested that working memory (Baddeley, 
2000) plays a crucial role in processing audio-visual inputs consisting of spoken 



YOSHIAKI ISHII136

language and visual aids. Subsequently, Mayer (1997, 2001) devised a  model 
that focused on multimedia learning. This updated model also employed working 
memory as its core. 

As the visuospatial sketchpad processes visually presented information 
from optical input and visual imagery, captions are sent to the phonological loop 
after iconic memory (an optical-sensation-specific form of sensory storage that 
momentarily keeps optical input, functioning analogously to the above-mentioned 
echoic memory for the auditory input), conducting only the essential preliminary 
casting to create a visual representation (Baddeley, 2000; Baddeley, Hitch, 1974; 
Darwin et al., 1972; Neisser, 1967; Roland, Gulyás, 1994; Sperling, 1960). This 
path was omitted from the adapted model to avoid excessive complexity. 

INTEGRATED MODEL OF LISTENING COMPREHENSION WITH 
VISUAL AID

Audio-visual input, which is an auditory input entailing a visual aid, can also 
be considered using the above model. As in several similar models for processing 
audio-visual inputs that have input direction to the system that processes visual 
inputs, the mechanism of listening comprehension with visual aids could also be 
covered by adding the path to the visuospatial sketchpad after the eyes, which 
are the optical sensory device that processed optical signals, and following iconic 
memory to the integrated model based on the above-mentioned elements and 
hypotheses about audio-visual inputs (Baddeley, 2000; Baddeley, Hitch, 1974; 
Clark, Paivio, 1991; Mayer, 1997, 2001; Mayer, Sims, 1994; Roland, Gulyás, 
1994; Neisser, 1967; Paivio, 1971, 1986; Sperling, 1960), which is illustrated in 
Figure 4 and can be conceptualised as follows:

DISCUSSION AND IMPLICATIONS FOR FURTHER RESEARCH

This study aimed to integrate two-phase models (Aryadoust, 2019; Atkinson, 
Shiffrin, 1968, 1971; Eto, 2023; Frazier, Fodor, 1978; Kadota, 2007, 2015, 2019; 
Kohno, 1992; Tamai, 2005), three-phase models (Anderson, 1995; Cutler, Clifton, 
1999; Jia, Hew 2022; Nagle, Sanders, 1986), working memory (Baddeley, 
2000; Baddeley, Hitch, 1974), and important peripheral theories and hypotheses 
(Bondarko et al., 1968/1970; Buck, 2001; Broadbent, 1956, 1958; Churchill, 
1999; Field, 2009, 2013; Goh, 2000; Ishii, 2022, 2025; Kadota, 2007, 2015, 2019; 
O’Malley et al., 1989; Kohno, 1993, 2001; Kormos, 2006; Levelt, 1989, 1993, 
1999a; 1999b; Levelt et al., 1999; Liu, 2019; Mareschal, 2007; Mayer, 1997, 
2001; Neisser, 1967; Pimsleur, 1971; Pisoni, Sawusch, 1975; Schneider, Shiffrin, 
1977; Vandergrift, Goh, 2021; Yantis, 2000) to make the theoretical mechanism of 
listening comprehension more observable and understandable.
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The research questions were: How are perceptual, parsing, and utilisation 
processes functionally organised within the proposed integrated model of 
listening comprehension? (RQ1) and: To what extent does the proposed integrated 
model provide a more coherent explanation of listening comprehension processes 
compared to existing models? (RQ2) Through the integration of theoretical 
models, the model proposed in the current study showed an obvious theoretical 
advantage to previous models, which would successfully offer answers to the 
abovementioned research questions.

First and the foremost, primary important cognitive processes, working 
memory (Baddeley, 2000; Baddeley, Hitch, 1974) and phasal structures of 
listening comprehension (Anderson, 1995; Aryadoust, 2019; Atkinson, Shiffrin, 
1968, 1971; Cutler, Clifton, 1999; Eto, 2023; Frazier, Fodor, 1978; Jia, Hew, 2022; 
Kadota, 2007, 2015, 2019; Kohno, 1992; Nagle, Sanders, 1986; Tamai, 2005) 
which, had been discussed apart individually, were showed in a single model. It 
would offer a more detailed comprehensive view of how listening comprehension 
is carried out by language learners. As primary important theories of language 
comprehension, which are working memory and the mechanism of three phases 
(Anderson, 1995; Cutler, Clifton, 1999; Jia, Hew, 2022; Nagle, Sanders, 1986) and 
two-phases (Aryadoust, 2019; Atkinson, Shiffrin, 1968, 1971; Eto, 2023; Frazier, 
Fodor, 1978; Kadota, 2007, 2015, 2019; Kohno, 1992; Tamai, 2005), are linked 
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to each other theoretically with referring to peripheral mechanisms (Bondarko 
et al., 1968/1970; Buck, 2001; Broadbent, 1956, 1958; Churchill, 1999; Field, 
2009; 2013; Goh, 2000; Ishii, 2022, 2025; Kadota, 2007, 2015, 2019; O’Malley et 
al., 1989; Kohno, 1993, 2001; Kormos, 2006; Levelt, 1989, 1993, 1999a; 1999b; 
Levelt et al., 1999; Liu, 2019; Mareschal, 2007; Mayer, 1997, 2001; Neisser, 1967; 
Pimsleur, 1971; Pisoni, Sawusch, 1975; Schneider, Shiffrin, 1977; Vandergrift, 
Goh, 2021; Yantis, 2000), the overview of listening comprehension was made 
highly clearer. This would also lead to answer the first research question.

Second, this proposed model could be used to guide language teachers 
how to address learner’s listening comprehension problems in more integrated 
ways. The clear link between processing phases and working memory would 
let teachers how specific tasks might affect language learner’s processing 
phases of listening comprehension in more comprehensive ways (Field, 2009; 
Vandergrift, Goh, 2021). For example, Kadota (2007, 2012, 2015, 2019) stated 
that shadowing training (a training method of listening comprehension to follow 
and repeat incoming heard spoken inputs as precisely as possible) let language 
learners automatise their perceptual processing of linguistic inputs. This could be 
confirmed more precisely through the proposed model. In educational contexts, 
Anderson’s three-phase model (Anderson, 1995) has been more predominant and 
widely utilized than other theoretical models in previous research (i.e. O’Malley 
et al., 1989; Vandergrift, Goh, 2021), the model proposed in the current study 
would offer more lucid and holistic overview of how specific language learning 
methods such as shadowing would have an affect on each three-phase as well as 
working memory of language learners. This would contribute to the answer to the 
second research question.

However, certain limitations and implication to the future research can be 
seen in this model. As for the limitation, unlike captions in videoclips, which 
serve as an aid for listeners, listening while reading requires them to pay equal 
attention to both written and listening inputs, but selectively (Kadota, 2007, 2015, 
2019). If the written input is not the “aid,” it is the input that listeners have to 
process enthusiastically while listening to spoken inputs through switching their 
attention selectively to each input modality (Kadota, 2007, 2015, 2019). Thus, 
dealing with these two main inputs (not as a cocktail of the main input and “aids,” 
but from these distinct modalities) needs to be considered. Moreover, how the 
processing of each three phases would be compatible with biological structure of 
human brain has not been shed light on in this research. In previous studies, Goh 
(2000) and Ishii (2025) confirmed the possible compatibility between processing 
mechanisms in each three phases and auditory inputs. However, what was carried 
out in these studies were dialog and interview (Goh, 2000) or proficiency exam 
and questionnaire (Ishii, 2025). It means that the processing by each three phases 
were confirmed only on behavioral responses so that the neuropsychological study 
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using physiological tools such as fMRI or ERP would be expected. Next should 
be the implication for the future research. First, it is unclear how spoken messages 
that are difficult to segment into PSUs would be affected. In Kohno’s (1993, 2001) 
studies, comprehension was negatively influenced when syllable intervals in the 
materials were 500 ms, even though the pauses by PSUs were available. If  the 
quantity of PSUs constituting the phonological representations that are sent to 
working memory varies based on syllable interval length, it would influence 
the accuracy of both the parsing and utilisation phases involved in processing 
these representations. Second, how information or knowledge in the long-term 
memory would affect each phase also needs to be investigated further. Madani and 
Kheirzadeh (2018) found that doing activities before listening influences listeners’ 
comprehension; however, what type of activities affects which phases more or less? 
The activities used by Madani and Kheirzadeh (2018) before having participants 
listen to the audio materials included teaching specific words, discussing the topic 
of the audio material, the teacher’s extrinsic control over students’ attention, and 
confirming listening questions. The influence of these four types of activities 
on processing in each of the three phases would be distinct, but in what way? 
Third, how the quality of the visual aid would affect each phase is still unclear. 
In Tanenhaus et al. (1995), an optical image was used as a visual aid. How would 
this change if the material were presented as captions in a video? Factors such as 
the font of the captions, the visual clarity of the video, and the overall perceptual 
salience could plausibly influence listening processes as well.

Therefore, although creating an integrated model of listening comprehension 
processes has been successful, the manner in which these individual processes 
influence each of the three phases, as well as how each phase is affected in turn, 
needs further investigation. More specifically, some hypotheses could be emanated 
from the proposed model of the current research. For example, (1) reading-
while-listening may impose additional demands on working memory, resulting 
in reduced performance in each phase, specifically decrease available inputs due 
to their cognitive demands, or (2) the effectiveness of pre-listening activities 
may vary according to learners’ working memory capacity, with higher-capacity 
learners benefiting more by functions of each phase and working memory in their 
processing.

CONCLUSIONS

Finally, the significance of the current study is summarised. As a  result of 
the independent evolution and progress of the two-phase (Aryadoust, 2019; 
Atkinson, Shiffrin, 1968, 1971; Eto, 2023; Frazier, Fodor, 1978; Kadota, 2007, 
2015, 2019; Kohno, 1992; Tamai, 2005) and three-phase (Anderson, 1995; Cutler, 
Clifton, 1999; Jia, Hew, 2022; Nagle, Sanders, 1986) models, the hypotheses 
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became polarised, making the overall picture of listening comprehension 
extremely difficult to grasp. Neither of these theories is incorrect, but the issue 
lies in how processing for comprehension is conceptualised. However, leaving 
this unresolved means that progress in the field largely depends on the research 
capabilities of individual researchers. In addition, it is ironic, but the absence or 
lack of essential components or internal coherence in a theoretical model serves 
to demonstrate the severe impairment in its adequacy. It is possible to regard these 
problems as among the fundamental underlying reasons why research on listening 
comprehension has received relatively little attention (Feyten, 1991; Nazarieh et 
al., 2022; Osada, 2004). Although the diversity of hypotheses plays a vital role in 
enabling theoretical explanations of diverse phenomena, it should be considered 
equally essential to strive for coherence and pursue an integrated, comprehensive 
perspective, particularly when multiple lines of scientific progress have emerged 
independently. This study focused on this issue.
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ABSTRAKT

Artykuł podejmuje problem inherentnej trudności rozumienia ze słuchu w  języku 
drugim (L2), w  szczególności jego nieobserwowalnego charakteru poznawczego, poprzez 
zaproponowanie zintegrowanego modelu rozumienia ze słuchu. Dotychczasowe badania 
wypracowały modele dwufazowe (percepcja i  rozumienie) oraz modele trójfazowe (percepcja, 
parsowanie i wykorzystanie), jednak ich fragmentaryczny rozwój doprowadził do niespójności 
pojęciowej. Aby temu zaradzić, niniejsze badanie integruje te modele, wykorzystując pamięć 
roboczą jako ramę jednoczącą i uwzględniając kluczowe komponenty, takie jak pętla fonologiczna, 
centralny system wykonawczy oraz bufor epizodyczny, a  także koncepcję percepcyjnych 
jednostek sensu (PSU). Zaproponowany model wyjaśnia, w  jaki sposób bodźce słuchowe są 
przetwarzane od początkowej percepcji, przez analizę językową, aż do konstrukcji znaczenia na 
wyższym poziomie, pokazując, że fazy te działają w sposób interaktywny, a nie linearny. Ponadto 
model zostaje rozszerzony o uwzględnienie wsparcia wizualnego, podkreślając rolę szkicownika 
wzrokowo-przestrzennego w  przetwarzaniu audiowizualnym. Zintegrowane ujęcie dostarcza 
bardziej spójnego i  kompleksowego wyjaśnienia mechanizmów rozumienia ze słuchu oraz 
oferuje praktyczne implikacje dla nauczania języków obcych, takie jak doskonalenie strategii 
dydaktycznych i diagnozowanie trudności uczących się. W badaniu wskazano również kierunki 
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dalszych analiz, w tym wpływ pojemności pamięci roboczej oraz bodźców multimodalnych na 
procesy rozumienia ze słuchu.

Słowa kluczowe: rozumienie ze słuchu; model dwufazowy; model trójfazowy; model 
zintegrowany; pamięć robocza


