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Abstract
Although previous research studies have shown that the rate of incidental

vocabulary acquisition through listening is affected by various factors such

November 14, 2023

December 4, 2023 as gloss type and listening proficiency (Cekig, 2022; Zhang & Graham,
2020), the effects of top-down, bottom-up and interactive listening on
December 28, 2023 incidental acquisition of words have not been examined. The present study,

therefore, was aimed to examine the effects in a university laboratory. A
group of 90 lower-intermediate English language learners majoring in
dentistry and medical sciences took part in the study. The participants were
between 19 and 24 years old and Key English Test (KET) was employed to
assess their proficiency. Learners’ knowledge of the new words was assessed
before and after listening using Vocabulary Knowledge Scale (VKS).
Descriptive statistics, t-test and one-way analysis of variance (ANOVA) were
run to examine the differences in vocabulary acquisition before and
immediately after the learners listened to the audio clips. The results indicated

Bottomjup, that the learners in the three groups were equally able to acquire the new
Interactive, Top- words and there were not any statistically significant differences in the effects
down, L2 listening, of the three types of processing (bottom-up, interactive and top-down) on L2

Incidental vocabulary | incidental vocabulary acquisition. Implications of the findings will be
acquisition discussed.

1. INTRODUCTION

Incidental learning happens when learners acquire new aspects of their L2 without paying
attention to what they do (Schmidt, 1994). Many studies on LI and L2 vocabulary acquisition have
supported the claim that most of the vocabulary items are learned incidentally, that is, as a by-
product of being engaged in a listening, reading, speaking or writing activity and it has been also
mentioned that few words are acquired by an act of intentional learning (Coady, 1997a; Ellis, 1994;
Hatch & Brown, 1995; Nagy & Herman, 1987; Nation, 1990; Schmidt, 1994). The studies in this
area, however, have mostly focused on the relationship between reading and vocabulary learning
(e.g. Dupuy & Krashen, 1993; Hulstijn, 1992; Lynch, 2009; Pitts et al., 1989). Variables which
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have been investigated in the area of reading comprehension and incidental vocabulary acquisition
include L1 and L2 glosses (Choi, 2016), context and word order frequency (Teng, 2019), reading-
only and reading-while listening (Chen, 2021), topic familiarity and rhetorical organization of texts
(Mahdavy, 2011), repetition and L1 lexicalization (Ghaedi & Shahrokhi, 2016) and the kind of
task (Kaivanpanah et al., 2020).

Nation and Newton (2009) asserted that listening can also provide L2 learners with information
through which they can build up the knowledge required for using the language. Pavia et al. (2019)
stated that language learners can acquire new words incidentally through listening to songs and
Smidt and Hegelheimer (2004) pointed out that incidental learning of words occurs while listening
to online academic lectures. Although it has been shown that words can be acquired incidentally
in listening and that listening leads to smaller vocabulary gains than reading (Brown et al., 2008;
Vidal, 2011), it is not yet known to what extent different variables associated with L2 listening can
contribute to higher rates of incidental vocabulary acquisition through L2 listening. Some of the
studies, however, have reported that listening proficiency plays a more important role than pre-
existing vocabulary knowledge in incidental acquisition of words through L2 listening (Zhang &
Graham, 2020), proficiency level and aptitude positively affect language learners’ incidental
vocabulary acquisition when they view captioned videos (Teng, 2022), the type of caption (full
caption with highlighted targeted words and L1 gloss, full caption with no audio and full caption)
does not affect incidental vocabulary learning (Hsieh, 2020) and audiovisual input combined with
traditional and multiple-choice glosses significantly affect incidental vocabulary acquisition
(Cekig, 2022).

The research studies conducted so far, however, have not examined listeners’ type of processing
on incidental vocabulary acquisition. In the process of listening listeners can use top-down,
bottom-up and/or interactive processing. Top-down processing has been defined as the use of
background knowledge in comprehending messages (Richards, 1990) and as it was pointed out by
Van Duzer (1997), it refers to the process by which a message is interpreted by using schemata.
Lingzhu (2003) stated that in top-down processing learners utilize their prior knowledge to make
predictions about the text. Bottom-up processing, however, has been introduced as “the use of
incoming data as a source of information about the meaning of a message’” (Richards, 1990; p.
51). While using bottom-up processing, the listener relies on his lexical and grammatical
competence in a language to process the information. Other studies have indicated that in real-life
situations, listening draws on both bottom-up and top-down processing and it is basically an
interactive process (Brown, 2004; Oprandy, 1994; Oxford, 1993).

Craik and Tulving (1975) argued that the chance that some pieces of new information will be
stored into long-term memory or not is determined by the shallowness or depth with which it is
initially processed. Considering the fact that in the top-down, bottom-up and interactive listening
the incoming information is processed in three different ways, we might hypothesize that the rate
of new vocabulary learners acquire incidentally can be impacted by the differences in type of
listening. Language learners always experience these three types of processing both in the
classroom context and real world environments. And while acquiring new words incidentally
during listening, they focus on different sources of information under these three different
processing conditions, which might cause them not be equally able to acquire the new words
incidentally. Thus, it might be interesting to examine their effects on vocabulary learning. In order
to investigate the issue empirically, we, therefore, formulated the following research question:

Does the type of processing (bottom-up, interactive and top-down) affect L2 learners’ incidental
vocabulary acquisition?
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2. LITERATURE REVIEW

After many years of being considered as the Cinderella skill in second/foreign language
learning, listening was viewed as an important skill in 1970s (Richards & Rodgers, 2001) and the
centrality of the skill in L2 acquisition was well established in 1980s (Larsen-Freeman, 2000;
Richards & Rodgers, 2001). During this time, Communicate Language Teaching (CLT) which
emphasized the teaching of the four language skills including listening emerged (Richards &
Rodgers, 2001). In addition, one of the major theories of language acquisition which further
highlighted the importance of listening was proposed by Stephen Krashen, who argued that
language learning occurs from comprehensible input which is provided through listening and
reading (Krashen, 1982, 1985). The Input Hypothesis was criticized later (e.g. McLaughlin, 1987);
however, Krashen (1998) provided empirical evidence in support of the hypothesis and refuted the
idea that comprehensible output (Swain, 1985; Swain & Lapkin, 1995) plays a significant role in
language learning. In 1999 Vadergrift described listening as

“a complex, active process where the listener must discriminate between sounds,
understand vocabulary and grammatical structures, interpret stress and intonation,
retain what was gathered in all of the above, and interpret it within the immediate as
well as the larger sociocultural context of the utterance”. (p. 168)

As it can be inferred from the quotation above, each experience of listening may involve some
degrees of bottom-up (e.g. distinguishing the sounds) and top-down (e.g. identifying the context)
processing. Lingzhu (2003) stated that in top-down processing learners utilize their prior
knowledge to make predictions about the text. While using bottom-up processing, the listener
relies on his lexical and grammatical competence in a language to process the information.
Previous studies indicated that in real-life situations, listening draws on both bottom-up and top-
down processing and it is basically an interactive process (Brown, 2004; Oprandy, 1994; Oxford,
1993).

The studies which have been conducted to show how listening comprehension can be enhanced
mostly focused on the role of tasks, type of listening input, person-specific attributes and listening
strategies. Joyce et al. (1992) suggested that pre-listening tasks which may involve pre-teaching
of vocabulary, grammar, or rhetorical structure and discussion of topics related to the contents in
the upcoming input can help language learners pre-structure information and prepare for the
listening stage. Madani and Kheirzadeh (2018) examined the effects of different pre-listening
activities on L2 listeners’ comprehension ability and concluded that pre-teaching of the new words
has the strongest effects on elementary and advanced language learners’ listening comprehension.

The effects of input type on L2 learners’ listening comprehension is another area of research
which has garnered interest especially in environments in which technology is used for teaching
and assessing listening. For example, Wagner (2013) reported that test takers who were exposed
to audiovisual input outperformed the group of English language learners who received audio-only
input. It was also found that audio-visual input in comparison with audio input is more conducive
to L2 acquisition. Zhang and Zou (2021) reviewed 41 research papers which examined the effects
of various input modes and concluded that audio-visual input has stronger positive effects on
language learners’ L2 acquisition as compared with the audio-only condition, cognitive
connections between the audio and visual sources of information are reinforced in learners’ minds.
They pointed out that audio-plus-animation-plus-captions/subtitles can create optimal conditions
for vocabulary and grammar learning through listening.

Learners’ individual characteristics were also the focus of many research studies which
investigated the role of variables such as motivation, cognitive style, aptitude, anxiety and self-
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efficacy in L2 listening. The results of these studies indicated that listening comprehension is
negatively correlated with amotivation (Vadergrift, 2005), field independence is significantly
related to L2 listening (Satori, 2022), there is a positive and statistically significant relationship
between aptitude and L2 listening (Sok & Shin, 2021), and anxiety which negatively affects self-
efficacy during listening is negatively associated with L2 listening performance (Canaran, et. al.
2020).

Another factor which has been found to play a significant role in listening is the use of listening
strategies. The results of the studies which investigated the issue revealed that metacognitive,
cognitive and socio-affective strategies (Vandergrift, 1997) significantly contribute to listening
performance. Some examples of such studies include Vandergrift and Tafaghodtari (2010) who
showed metacognitive strategy instruction has positive effects on L2 listening and Bozorgian et
al. (2021) who reported that L1-mediated metacognitive intervention could significantly improve
listening comprehension. In addition, Kok (2018) illustrated that the use of cognitive strategies is
significantly related to L2 listening performance.

Since a higher rate of comprehension can improve chances of success in language learning, the
variables which help learners maximize their comprehension are likely to have positive effects on
their acquisition of vocabulary through listening. Many research studies have tried to shed light on
this aspect of L2 listening and showed that many new words can be acquired incidentally, when
the learners are not forewarned about a vocabulary retention test after listening (Eysenck 1985).
The studies conducted by Pavia et al. (2019) and Smidt and Hegelheimer (2004) provided
empirical evidence in support of the claim as they reported that language learners can acquire new
words while listening to songs or academic lectures. Most of the studies conducted in this area
have focused on the effects of different kinds of listening input on incidental acquisition of the
new words in listening. Ceki¢ (2022) compared the effects of traditional gloss, multiple-choice
gloss and no gloss conditions on language learners’ listening comprehension performance and
found that learners who were exposed to the audiovisual input under the two gloss conditions could
acquire more words. Other studies investigating the role of listening input in vocabulary
acquisition showed language learners could recall 35% of the word meanings and 28% of the word
forms after watching an entire season of a French series (Fievez, et al., 2021) and learners in the
glossed keyword captions group had the best performance on tests which measured meaning recall
and form recognition (Perez, 2018).

3. METHOD

A quasi-experimental design with a pretest and a posttest was used to conduct the study. The
dependent variable was incidental vocabulary acquisition and the independent variable was the
type of listening (top-down, bottom-up or interactive). The learners’ posttest scores were used to
compare incidental vocabulary acquisition in the three groups immediately after listening.

Participants

The study involved 90 female (N=50) and male (N=40) English language learners who were at
the lower-intermediate level of proficiency. They were studying dentistry and medicine at a
university of medical sciences and their age ranged between 19 and 24. The participants were
selected through convenience sampling method and were randomly divided into three groups
(bottom-up, interactive and top-down). Only the students who agreed to take part in the study by
completing a consent form participated in the study.

Instruments
The instruments utilized in the study included KET, three types of listening tasks (bottom-up,
interactive and top-down) and the Vocabulary Knowledge Scale (VKS). KET which has the
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difficulty level of A2 according to the Common European Framework of Reference for Languages
(CEFR) is generally designed for those who have some knowledge of reading, writing, speaking
and listening. In the present study the test was used in order to assess L2 learners’ proficiency level
before the experiment and to have homogenized groups of participants. KET has three sections:

1- Listening: 25 minutes, 25 listening items

2- Reading and Writing: 60 minutes, 30 reading items and two writing parts

3- Speaking: 8-10 minutes

Cronbach’s alpha value was computed for the KET items and a reliability score of .72 was
obtained. Therefore, it was concluded that the data collected by KET were reliable as the value did
not fall below .60 (Dornyei, 2007).

Three tasks were designed to have the L2 listeners acquire the new words incidentally. In task
A they were supposed to use bottom-up processing by filling in the gaps with the appropriate words
they listened to. In task B, which was interactive they listened to the same audio and put the
statements in the correct order. And finally, in the third group the participants completed a top-
down task in which they found an appropriate topic after they listened to the audio clip in each
part.

VKS was the next instrument employed in the study. It was used to assess the participants’
knowledge of the words before and after the experiment. This instrument is in fact a self-report
assessment tool developed by Wesche and Paribakht (1996), who suggested that it is sensitive
enough for the purpose of quantifying incremental word knowledge gains. There were pre-VKS
(before performing the tasks) and immediate post-VKS tests (after performing the tasks). The VKS
tests contained the new vocabulary which appeared in the audio clips. They also included words
which did not exist in them. Reliability of the pre-VKS and post-VKS data was .93 and .95
respectively.

Procedure

Arrangements were made with the university for collecting data in the laboratory and then
information about the purpose of the study and details of administration procedure were provided.
Once the participants completed the consent forms, KET was administered to assess students’ level
of proficiency. The learners were then assigned to three groups each consisting of 30 participants
who answered the listening comprehension questions wearing headphones in the laboratory. The
VKS test was administered in the next stage to measure the participants’ familiarity with 40 words
used in the audio. A week later the three listening tasks which were intended to activate bottom-
up, interactive or top-down processing were completed in the same laboratory. The unfamiliar
words were glossed both in English and learners’ mother tongue and each listening was played
twice. The audio files were randomly selected from among the files accompanying Developing
(seven files) and Expanding (two files) Tactics for Listening (Richards, 2010). Although it was
decided that the audio clips were appropriate for learners at this level of proficiency, some of the
new words which they were not supposed to learn incidentally were taught after examining the
pre-VKS results and before administering the immediate vocabulary posttest. There were on
average fewer than five unfamiliar words in each listening. The participants were told that they
could also take notes while listening to the clips. Immediately after the listening the answer sheets
were collected and students were given a surprise VKS test (immediate post-VKS) to assess their
knowledge of the new words. The data were collected in the same class and by the same instructor.

4. RESULTS

In order to answer the research question, descriptive statistics of the variables were calculated
first and then statistical tests were run to examine homogeneity of the three groups. The results
related to the participants’ performance on KET are shown in Table 1.
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Table 1: Descriptive Statistics of Proficiency Scores by Group

N Minimum Maximum Mean Std. Deviation

Group (1) 30 33.00 59.00 49.86 8.02
Group (2) 30 23.00 60.00 48.63 9.14
Group (3) 30 28.00 60.00 5223 751
Total 90 23.00 60.00 50.24 8.29

Group (1): bottom-up; Group (2): interactive; Group (3): top-down

As reported in Table 1, the KET mean scores were 49.86, 48.63 and 52.23 in group 1, 2 and 3
respectively. In the next stage of analysis, the participants’ scores in the three groups were
compared using one-way ANOVA. Table 2 shows that there were not statistically significant
differences between the group means (p = .23).

Table 2: One-Way ANOVA Results Showing the Difference in the Performance on the KET

Sum of Squares df g(llza;e F Sig
Between Groups  200.82 2 100.411 1.473 .235
Within Groups ~ 5929.80 87 68.159
Total 6130.622 89 50.24

Participants’ prior knowledge of the words they were supposed to learn incidentally was the
next variable which was checked in the three groups. Table 3 shows learners’ performance on pre-
VKS in the three groups (bottom-up, interactive or top-down)

Table 3: Descriptive Statistics of Pre-VKS Scores

N Minimum Maximum Mean Std. Deviation

Group (1) 30 86.00 175.00 13620 23.55
Group (2) 30 94.00 189.00 13670 29.15
Group (3) 30 100.00 184.00 137.70  25.56
Total 90 86.00 189.00 136.86  25.90

Group (1): bottom-up; Group (2): interactive; Group (3): top-down

Moreover, one-way ANOVA was used to compare learners’ vocabulary knowledge scores in
the three groups and see if there were differences between them before listening to the audio. As
it is shown in Table 4, there were not statistically significant differences in the pre-VKS scores
students obtained at this stage (p = .97).

Table 4: One-Way ANOVA Results Showing the Difference in the Pre-VKS Scores

Mean .
Sum of Squares df Square F Sig
Between Groups 35.00 2 17500 .026 .975
Within Groups ~ 59701.400 87 686.223

Total 59736.400 89
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Finally, the participants’ knowledge of the words they acquired incidentally was also compared
after they listened to the audio clips and answered the vocabulary questions. The differences in the

mean scores in the three groups showed an increase in learners’ vocabulary knowledge (see Table
3 & Table 5).

Table 5: Descriptive Statistics of Post-VKS Scores

N Minimum Maximum Mean Std. Deviation

Group (1) 30 110.00 200.00 170.53  27.25
Group (2) 30 104.00 200.00 165.53  28.77
Group (3) 30 119.00 200.00 164.60 25.40
Total 90  104.00 200.00 166.88  27.00

Group (1): bottom-up; Group (2): interactive; Group (3): top-down

After examining normality of the data through the skewness and kurtosis tests and making sure
that the values fell within the acceptable ranges, the participants’ pre-VKS and post-VKS scores
were compared using paired-samples t-tests. The results of the three paired-samples t-tests which
were run to compare the pre-VKS and post-VKS scores in the groups indicated that the differences
were statistically significant in all the three groups (p <.05) (see Table 6).

Table 6: Paired Samples T-Tests for Comparing Pre-VKS and Post-VKS Scores

95% Confidence

Mean  Std: Std. Error Interval of the Std. ar Sig -
Deviation  of Mean Difference Deviation tailed)
Lower Upper
Group -
0 -3433  17.58 3.20 -40.89 -27.76 27.25 10.69 29 .00
g)OUP -28.83  40.03 7.30 -43.78 -13.88 28.77 3.94 29 .00
(G;)"up 22690  27.83 5.08 -37.29 -16.50 27.00 529 29 .00
Group (1): bottom-up/pre-test and posttest; Group (2): interactive/pre-test and posttest; Group (3): top-down/pre-test
and posttest

Table 7 shows whether there was a statistically significant difference between the post-VKS
means. The results of one-way ANOVA, which was used to compare the post-VKS means in the
three groups, indicated that there was not a statistically significant difference in the mean scores
(p = .66). It was, therefore, concluded that the type of processing (bottom-up, interactive and top-
down) does not significantly affect L2 learners’ incidental vocabulary acquisition.

Table 7: One-Way ANOVA Results Showing the Difference in the Post-VKS Scores

Mean .
Sum of Squares df Square F Sig
Between Groups 610.756 2 305378 413 .663
Within Groups ~ 64274.133 87 738.783

Total 64884.889 89
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5. DISCUSSION

The purpose of the present study was to investigate the effects of bottom-up, interactive and
top-down listening on L2 learners’ incidental acquisition of the new words. In line with what was
reported in other studies such as Pavia et al. (2019) and Smidt and Hegelheimer (2004), the results
confirmed that language learners acquire new words through listening as post-VKS scores were
significantly higher than pre-VKS scores. It has been posited that listening comprehension
activities of any kind may have effects, weaker or stronger, on learners’ selective attention to
vocabulary items (Hsieh, 2020). This was also emphasized by LaScotte (2020) who suggested that
listening texts can be leveraged to develop L2 vocabulary. Our study supports the idea that
listening comprehension activates the mental processes needed for vocabulary learning and the
rate of comprehension affects language learners’ ability to acquire different aspects of language
including the lexicon (Fievez et al., 2021; Krashen, 1985; Zhang & Zou, 2021).

However, the results revealed that the type of listening (bottom-up, interactive and top-down
listening) does not have a statistically significant effect on incidental vocabulary acquisition.
Previous studies emphasized the role of bottom-up processing in listening comprehension (e.g. Ke
& Wang, 2022; Mahdavy, 2008; Tsui & Fullilove, 1998). In addition, it can be argued that in
bottom-up listening in which L2 listeners use their lexical and grammatical competence (Richards,
1990) they are more likely to pay attention to the word forms which are learned before acquiring
other aspects such as word meaning (van Zeeland & Schmitt, 2013). Moreover, unlike bottom-up
listening, interactive and top-down listening can cause L2 listeners to go through different
meaning-making processes as in both types of listening they use their background knowledge to
construct meaning. Nevertheless, as the results of our study indicated, the slight difference caused
by the higher rate of vocabulary learning in the bottom-up group (see Table 5) was not statistically
significant. Therefore, it can be concluded that the positive effect of bottom-up processing in L2
listening which was reported in other studies does not impact incidental acquisition of the new
words from listening.

In addition, the depth of processing the new words (Craik & Tulving, 1975) could have had
varied effects across the groups as, for example, in the interactive group both bottom-up and top-
down processing can be involved and this can affect incidental acquisition of the words. According
to the findings, however, depth of processing does not seem to affect the rate of incidental
vocabulary acquisition through listening as it has been shown that the three kinds of listening are
equally effective in the process of acquiring words incidentally in listening.

6. CONCLUSIONS

The primary goal of this study was to investigate the effects of bottom-up, interactive and top-
down listening comprehension on incidental acquisition of new words which were glossed in
English and learners’ mother-tongue. The results indicated that the participants acquired the new
words after being exposed to them through listening twice. It is, therefore, recommended that
curriculum designers, materials developers and language teachers create opportunities for
facilitating incidental vocabulary acquisition through appropriate forms of listening which can
enhance learners’ comprehension. They can, for example, design tasks completion of which
involves incidental acquisition of glossed words in the process of listening for meaning. This way
language learners can benefit from listening instruction and at the same time improve their
vocabulary knowledge.

The findings of the study, however, did not show that there was a statistically significant
difference in the rate of incidental vocabulary acquisition in the bottom-up, interactive and top-
down listening. In other words, the three groups similarly benefited from the three kinds of
listening. Considering the fact that this study included lower intermediate language learners, we
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recommend that further research be conducted to compare the effects across the proficiency groups
and see if similar results are obtained when language learners at higher levels of listening
proficiency are also involved. Follow-up research can also investigate the effects of other bottom-
up, interactive and top-town listening tasks and show which aspects of vocabulary knowledge
(form, meaning and/or use) can be acquired more effectively by the use of each kind of processing
during listening.
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