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Abstract

Research has recently highlighted the potential of audiovisual input for inci-
dental vocabulary learning. However, few studies have examined the role that
different factors play in incidental vocabulary learning and retention from
viewing. This study aims to examine incidental vocabulary learning and reten-
tion through viewing a full-length captioned episode of an English TV program
and investigate whether this learning and retention are affected by the learner-
related variable of prior vocabulary knowledge and the item-related variables of
frequency of occurrence, contextual clues, lexicalization, word relevance, and
visual imagery. A pretest posttest-between-participant design was adopted. Data
were collected from 84 Iranian EFL students who were assigned to three pairs
of experimental and control groups, receiving one of the following conditions:
(a) immediate, (b) 1-week delayed, or (c) 3-month delayed posttests. The
experimental groups were exposed to the audiovisual input while the control
groups were not. The results demonstrated that incidental vocabulary learning
and retention occurred at the level of form recognition and meaning recall.
Moreover, it was revealed that learning and retention were affected by frequen-
cy of occurrence, contextual clues, lexicalization, visual imagery, and prior
vocabulary knowledge, with the effects of the latter three possibly persisting
after 3 months.
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Introduction

Vocabulary knowledge plays a pivotal role in the comprehension of a second
language (L2). Considering the limited amount of classroom time that can be spent
on learning vocabulary, it is improbable that all words required for understanding
spoken or written discourse can be learned within the boundaries of the classroom
[47]. This can be especially problematic for English as a foreign language (EFL)
learners who are not exposed to authentic L2 input in society. Many researchers
suggest these learners engage in extensive reading as a potential source to consol-
idate their vocabulary knowledge (e.g., [6, 19, 22, 44]). Nevertheless, studies
suggest EFL learners prefer to view English audiovisual media over reading outside
the classroom [27, 30]. This preference toward audiovisual media, which are easily
accessible through TV and the Internet in EFL settings, is a phenomenon whose
potential should not be overlooked in L2 research. The significance of audiovisual
input lies in its combination of moving image, sound, and even text (in the form of
captions), as well as invaluable L2 socio-cultural information [39]. Hence, research
on L2 acquisition has recently paid special attention to the value of audiovisual
media for language learning (e.g., [3, 17, 28, 36]). Corpus-based studies have, for
instance, addressed the vocabulary demands of TV programs and movies, estimat-
ing 3000 word families are required to reach 95% lexical coverage [49, 50].
Experimental studies have revealed that viewing with captions enhances compre-
hension [15, 18] as well as vocabulary learning [1, 15, 18] and inspires bottom-up
processes leading to greater automatic word recognition [14]. Moreover, there is
mounting evidence that viewing audiovisual media leads to incidental vocabulary
learning [16, 31, 33, 38]. Some studies have also examined factors that affect
vocabulary learning from audiovisual input [3, 29, 31, 36]. Nevertheless, there
are gaps in previous research that need to be addressed. First, a shortcoming in
previous studies stems from their use of short clips, film excerpts, or short educa-
tional videos [16, 33, 37, 42, 43], none of which is fully representative of what a

@ Springer



English Teaching & Learning (2021) 45:167-188 169

viewer might normally do at home [31]. Second, previous studies have only examined
learning of a small number of items selected from the audiovisual materials used,
something which is noted to underestimate actual learning gains [26, 31]. Third, most
previous studies have not factored in retention of vocabulary (e.g., [4, 16, 29, 33]), and
some have acknowledged it as a limitation [4, 16], as their results are solely restricted to
recognizing or recalling words immediately after viewing the input. Further, those that
have actually attempted to include retention have not produced reliable data [31, 48] due to
the testing phenomenon [5]. Finally, factors that affect vocabulary learning are studied to
aid materials developers to design more effective resources as well as enabling us to better
perceive the extent to which different materials can contribute to vocabulary learning [3].
Nevertheless, viewing research has mostly restricted its attention to the positive effects of
only two factors: frequency of occurrence and prior vocabulary knowledge (e.g., [3, 29,
36]), while evidence from reading research [2, 25, 40, 45, 46] and theoretical assumptions
in viewing research [11, 24, 35, 36] indicate that there are other variables that may play
substantial roles in vocabulary learning from viewing. The present study aims to address
these gaps by employing a full-length captioned episode of an English TV program,
examining learning and retention of a large list of target items, adopting a methodology
that circumvents the risk of the testing phenomenon [5], and exploring the effects of not
just two but six variables on vocabulary learning and retention.

Background
Vocabulary Learning from Audiovisual Input

The theoretical foundation of a possible superiority of audiovisual input over audio or
text alone can be traced to Paivio’s [24] dual-coding theory and Mayer’s cognitive
theory of multimedia learning [11, 12]. The central assumption in both theories is that
engaging both auditory and visual channels is expected to enhance information pro-
cessing, leading to an improved depth of processing and better recall [18]. In Mayer’s
theory, captions were initially assumed to interfere rather than facilitate learning, but L2
learning was soon excluded from this assumption when Lee and Mayer [10] conducted
an experiment which resulted in acknowledging the facilitative role of captions for L2
learners. As a result, theoretically, the combination of image, audio, and text constitutes
the best material for L2 learning.

In empirical research, growing evidence suggests that audiovisual input is indeed a
source of incidental vocabulary uptake [3, 16, 28, 31, 33, 38, 42, 43]. Vidal [42, 43], for
instance, examined gains from three 14—15-min academic lectures and targeted 12
words in each lecture. The results indicated significant incidental vocabulary uptake
from pretest to posttest. Puimege and Peters [33] investigated gains in 15 words from a
30-min excerpt of a TV program and reported learning of 3.5 words in form recognition
and meaning recall. While investigating different types of captioning techniques,
Montero Perez et al. [16] measured knowledge of 12 common target words from three
2-5-min videos. Their study showed that the participants who watched captioned video
generally performed better than the no captions group and recognized 9—-12 and
recalled 2-3 of the target words. Similarly, Peters [28] measured knowledge of 36
target words after viewing an approximately 11-min documentary excerpt. The results
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indicated higher gains for the groups with captions compared to those with L1 subtitles
and no captions, with those who viewed captioned video recognizing approximately
three and recalling four words.

A common feature of these studies is their short length of input and a small number
of target words. Peters and Webb [31] seems to be the only study that has employed a
full-length TV program (no captions) and targeted a relatively larger list of 64 target
items. They carried out two experiments with Dutch EFL learners, discovering an
average gain of four words at the level of meaning recall and meaning recognition. It
was additionally found that learning was influenced by prior vocabulary knowledge,
frequency of occurrence, and cognateness.

Retention

Two studies that examined the effects of retention were Vidal [42, 43], both of which
employed delayed posttests after 4 weeks and reported a retention rate of approximately
50% of the words learned through viewing academic lectures. Nevertheless, studies that
administered their posttests with shorter delays obtained different results. Peters and
Webb [31] employed 1-week delayed posttests and found out that the number of
learned words actually increased in the delayed posttests, realizing that the results
could not be attributed to the learning treatment. A similar problem was also detected in
Webb, Newton, and Chang [50]. These results could be explained by the possibility of
the testing phenomenon [5], which indicates that exposure in the immediate posttest
positively affects learners’ scores on the delayed posttest. Even the results of Vidal’s
[41, 42] studies may have been affected by the testing phenomenon, rendering the
actual retention rate of learned words after 4 weeks much lower than the 50% reported.

Factors Affecting Incidental Vocabulary Learning

Incidental vocabulary learning is likely to be affected by learners’ prior vocabulary
knowledge, which is the general vocabulary size learners have before being exposed to
the treatment [33], possibly because more known words in a context results in better
comprehension and assigning more focus on the fewer unknown words that are left to
be learned. This notion has been corroborated by previous viewing studies which have
found positive correlations between prior vocabulary knowledge and incidental vocab-
ulary gains [15, 29, 31, 33, 34], although Rodgers and Webb [36] did not find such a
relationship.

Moreover, since individual words have their own learning burden [37], different
item-related factors may additionally affect incidental learning. Repeated encounters
with a lexical item in a text, or frequency of occurrence, is a factor that has received a
lot of attention in the literature of incidental vocabulary learning [19]. For instance,
Nation [19] argues that it is critically important for extensive reading programs to give
learners the opportunity to keep meeting the words they have previously seen for
incidental learning to be successful. Reading research even suggests that at least six to
sixteen exposures are required for learners to develop a deep word knowledge [33].
Another factor that might play a role is word relevance, which is the relevance of a
word to understanding a text. According to Vidal [43], words such as the technical
words that are closely related to the topic of a lecture are more likely to be noticed and
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learned. In viewing research, positive correlations have been found between vocabulary
gains from viewing and both frequency of occurrence [29, 31, 42, 43] and word
relevance [42, 43]. Nevertheless, these findings have been contrasted by Feng and
Webb [3] and Peters and Webb [31], who did not find a significant role for the
frequency of occurrence and word relevance, respectively. Therefore, further research
to clarify the role of these factors seems warranted.

Furthermore, the presence of visual imagery is the factor that distinguishes audio-
visual input from listening and reading and theoretically accounts for its superiority as
learning material over them [11, 24, 35, 36]. Nevertheless, only one study has
experimentally examined visual imagery [28]. Interestingly, Peters [28] found words
with visual support to be three times more likely to be picked up by learners.

There are at least two other item-related variables that are likely to influence
incidental vocabulary learning but have not been considered in previous viewing
research. Studies on reading have reported significant effects for the availability of
contextual clues (i.e., information in the context that helps infer the meaning of an
unknown word) [40, 45, 46] and lexicalization (i.e., presence of a conventional L1
equivalent for an L2 word) [2, 25]. According to Teng [40], words that appear in rich
and clear contexts provide relevant cues to word meanings and are more likely to be
learned. It is also hypothesized that an unfamiliar L2 word which is lexicalized in one’s
L1 represents existing, or largely overlapping, semantic and syntactic information in
the learner’s mental lexicon, and is therefore easier to learn [2]. Research is needed to
explore these assumptions in the context of audiovisual input. It is noteworthy that data
on the effects of any of the mentioned factors on retention are scarce.

Research Questions

The present study attempts to fill gaps in the previous literature with regard to (a) short length
of audiovisual input, (b) small number of target items, (c) lack of retention data on incidental
vocabulary learing, and (d) scarcity of data regarding factors that affect incidental vocab-
ulary learning and (especially) retention. The following questions are addressed:

1. Does watching a full-length captioned episode of an English TV program have an
effect on incidental vocabulary learning and retention?

2. What is the relationship between vocabulary learning and retention through
watching a full-length captioned episode of an English TV program and the
following variables: prior vocabulary knowledge, frequency of occurrence, con-
textual clues, lexicalization, word relevance, and visual imagery?

Method

This study used a pretest-posttest between-participants design. To provide more reliable
retention data, van Zeeland and Schmitt’s [41] design, which used different groups for
immediate and delayed posttests to circumvent the possibility of contaminating delayed
posttest data, was followed. Three experimental groups were exposed to the audiovisual
input, while three corresponding control groups were not. The groups were randomly
assigned to one of immediate, 1-week delay (1WD), or 3-month delay (3MD)
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conditions. The audiovisual material, the questionnaire, the potential target items, the
tests, and the procedure were piloted with a group of language learners resembling the
participants of the study.

Participants

This study was conducted with 84 Iranian participants, with Persian as their first
language, in their first year of studying EFL at Farhangian University in Iran. Initially,
88 learners took part in the pretest, 87 of whom showed mastery of at least 80% of the
first two levels (i.e., the first 2000 words) of the updated Vocabulary Levels Test [51]
and became eligible for inclusion in the study. This precaution was taken to eliminate
participants who were highly unlikely to comprehend the content of the video [50].
Three other students were eliminated from the study since two did not take part and one
scored considerably lower in the posttest. A summary of the groups and participants of
the study is provided in Table 1.

Audiovisual Input

The authentic TV program selected for the study was a full-length, 1-h Nova docu-
mentary titled Why Do We Talk. The documentary discussed issues related to language
learning, hence ecologically valid for the English major participants of the study. An
analysis of the documentary’s lexical profile using RANGE [21] and Nation’s [20]
BNC/COCA word lists revealed that 92.5% of the vocabulary was from the most
frequent 2000 word families, and the addition of the third level accounted for 96.6% of
the documentary’s vocabulary coverage. This assured us that the target material could
not be too demanding for the target population [50]. Moreover, findings from the post-
viewing questionnaire in the pilot test suggested most learners found the input inter-
esting, relevant, and appropriate in terms of difficulty.

Target Words

A relatively large number of 102 words from the audiovisual input were piloted, 96 of
which were selected for the study. Four words (i.e., enormous, internal, massive, and
unique) were eliminated from the final test due to being known by 80% or more of the
participants, and two (colony and disorder) were not included for being polysemous, as
scoring them was found problematic in the meaning recall test. All target items were
selected from the 2000-word level or above. All items were analyzed in terms of the

Table 1 Groups and participants

Groups Number of participants
IE 20

IE = immediate experimental, /C IC 14

= immediate cont.rol, IWDE = 1- |WDE 16

week delay experimental,

IWDC = 1-week delay control, IWDC 11

3MDE = 3-month delay experi- 3MDE 11

mental, 3MDC = 3-month delay 3MDC 12

control
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following factors: frequency of occurrence, contextual clues, lexicalization, word
relevance, and visual imagery.

Frequency of occurrence was obtained through counting the number of times the
target items occurred in the input. The contextual clues, lexicalization, word relevance,
and visual imagery of the target items were determined through ratings of three experts
with graduate degrees in English. For contextual clues, the raters considered all
contexts where the target items appeared and rated the items based on a 4-point scale
adopted from Webb [45]; the ratings ranged from 1 for contexts that gave participants
no clues for guessing the meaning correctly to 4 for contexts that gave participants a
good chance of inferring the correct meaning. For lexicalization, Chen and Truscott [2]
were followed in that the items with no conventional L1 equivalent or fixed L1 item
with the same meaning characteristics were considered as non-lexicalized (i.e., a rating
of 0) and the items with such characteristics as lexicalized (i.e., a rating of 1). Word
relevance was rated by means of a 7-point scale adopted from Peters and Webb [31];
words perceived to be more useful for understanding the input received higher ratings
(i.e., 7 being very relevant to understanding the content) and vice versa (i.e., 1 being not
relevant to understanding the content). Finally, we devised a scale to quantify the visual
imagery of items. The raters took into consideration the degree to which an image co-
occurred its aural form [35] and used the following scale to help their rating:

1. (Almost) no visual imagery that may make it possible to infer the meaning of the
target word is available.

2. Visual imagery which may make it possible to infer the meaning of the target word
is partly available. Participants might gain partial knowledge.

3. Visual imagery is available and gives participants a good chance of inferring the
meaning correctly. Participants should gain at least partial knowledge.

The average score of the three raters was used in our analyses for contextual clues,
word relevance, and visual imagery, while an agreement between all raters’ judgments
or at least two out of three determined whether an item was labeled as lexicalized or
non-lexicalized. The target items and their variables are provided in Appendix Table 8.

Instruments

Vocabulary Knowledge Test

Learners’ prior vocabulary knowledge was assessed by means of a 150-item meaning
recognition test [51]. The test checks participants’ vocabulary knowledge in the first to the
fifth 1000-word frequency levels sourced from Nation’s [20] BNC/COCA word lists and
has shown reliability estimates of .96 and separation estimates of 4.72 and above.

Form Recognition and Meaning Recall Test

To test learners” knowledge of the 96 target items, a paper-and-pencil test adapted from
Peters and Webb’s [31] was administered. In addition to presenting the items in their

written forms, the recordings of the aural forms of the items were played twice at the
start of the test. The same test was used as pretest and posttest. Recordings of individual
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items recorded by native speakers for dictionaries were used to enable us to scramble
the order of item presentation in the posttest and therefore control for order effects. The
test consisted of two parts, the first section of which focused on form recognition and
the second on meaning recall. According to Peters and Webb [31], this format
minimizes the test duration compared with administering two separate tests. An
example of the form recognition and meaning recall test is provided in Fig. 1.

Both the pretest and posttest showed excellent reliability. The form recognition
pretest had a Cronbach’s alpha of .95, and the form recognition posttest had a
Cronbach’s alpha of .93. The meaning recall pretest had a Cronbach’s alpha of .95,
and the meaning recall posttest had a Cronbach’s alpha of .91.

Questionnaires

A background questionnaire was given to participants asking them questions regarding their
native language, their exposure to English TV compared to other sources of English input,
and their use of captions while watching TV programs. Learners were also asked to
complete a post-viewing questionnaire adapted from Peters and Webb [31] after viewing
the program. Four 5-point scale questions helped us to ensure that participants liked the
selected TV program and deemed it relevant to their field of study. One open-ended question
focused on learners’ comprehension of the program to verify if learners generally understood
its gist. Another open-ended question asked what vocabulary items were learned from the
program, enabling us to discover any gains other than the ones measured in the study. The
post-viewing questionnaire was specifically helpful for the pilot study to ascertain that the
right input material was chosen for the study.

Procedure

The data were collected in two sessions from the IE and all control groups and in three
sessions from 1WDE and 3WDE groups. These experimental groups were told that
they were going to be tested on their comprehension. The participants were debriefed
about the aims of the study after all data were gathered. A summary of the procedure is
presented in Table 2.

Scoring and Analysis

The data from all tests were scored dichotomously with incorrect responses receiving 0
and correct responses receiving 1. The meaning recall tests were scored by two raters,
who adopted a lenient scoring procedure in both pretest and posttest; for example, they
accepted animal group or type as synonyms for species and did not specifically look for
exact definitions or equivalents. The inter-rater reliability was 98% for all tests, and the

Item Have you ever heard the word Give the meaning (translation,
before? Do you recognize the English synonym, definition, ...)
word?

abruptly Yes O No O

acquire Yes O No 0O

| adapt Yes O No O

Fig. 1 Example of form recognition and meaning recall test
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Table 2 Procedure

Groups Two weeks before treatment:  Treatment session: One week after Three months
background questionnaire, treatment: after treatment:
vocabulary knowledge test, Treatment and post- Posttest posttest posttest
and pretest viewing question-

naire

IE J \/ v

IC J 3

IWDE J y

IWDC y

3MDE V J

3MDC J

1E = immediate experimental, /C = immediate control, / WDE = 1-week delay experimental, /WDC = 1-week
delay control, 3MDE = 3-month delay experimental, 3SMDC = 3-month delay control

disagreements were resolved by a discussion. A learned item was one that was not
known in the pretest but known in the posttest (i.e., an absolute gain). As the data were
normally distributed, an analysis of covariance (ANCOVA) with learners’ prior vo-
cabulary knowledge as a covariate was computed for all groups to answer research
question one. The variances between the control and experimental groups that were
explained by the treatment and the covariate were calculated [23, 32]. To take into
account the varying opportunities between participants for increases in knowledge,
relative gains were used in the ANCOVA [8, 31]. The following formula was used to
calculate relative gains: [absolute gains/(number of target items —number of known
words)] x 100. To answer research question 2, we computed generalized estimating
equation (GEE) analyses to perform a repeated measures logistic regression [7] on the
experimental groups. GEE analysis allows for the inclusion of participant-related
variables and item-related variables in one model and is not based on total learning
gains or total test scores per participant but on the number of unknown cases in the
pretest that could be potentially learned in the posttest. This resulted in the combination
of participant, item, and response defining for each observation a correct or incorrect
score for a particular participant on a particular item. The odds ratio (exp(B)), which
predicts the odds of a correct response, was calculated for each parameter. The
following parameters were entered into the model as covariates: learners’ prior vocab-
ulary knowledge, frequency of occurrence, contextual clues, lexicalization, word
relevance, and visual imagery. Non-significant predictors were eliminated one by one
in a backward stepwise selection to achieve the final models consisting of predictors
with a p value lower than .05. The analyses were conducted in SPSS.

Results
Questionnaires

The participants reported to have an average weekly viewing of 7.8 h, which was longer than
their 5.4 h of listening and 3.2 h of reading. They also opted for watching English
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audiovisual materials with captions (i.c., L2 subtitles) (3.1 h) compared with doing so
without subtitles (2.9 h) or with L1 subtitles (1.8 h). In the post-viewing questionnaire,
almost all items listed by learners as words they learned from the audiovisual input were
among our target items, although there were a few mentions of other words as well.

Prior Vocabulary Knowledge

Results of the vocabulary knowledge test (see Table 3) indicated that all groups had
mean scores showing mastery of the most frequent 1000 and 2000 words (1K > 29 and
2K >26) and a good knowledge of the most frequent 3000 words (3K >20.5). Three ¢
tests were conducted to examine the homogeneity of variance between each pair of
experimental and control groups in terms of prior vocabulary knowledge, revealing no
significant difference between immediate groups (1= 1.06, df=32, p=0.30, d=0.03),
1WD groups (¢=0.10, df=25, p=0.92, d=0.001), and 3MD groups (¢t=—1.60, df =

21,p=0.12, d= 0.001). Moreover, Levene’s test of homogeneity of variance indicated
no difference among the three experimental groups in terms of prior vocabulary
knowledge means (F (2, 44)=0.38, p=10.69).

Form Recognition

Table 4 provides descriptive statistics for form recognition tests in all groups. In the
posttest, the participants were instructed that their recognition of items should have
been based on seeing or hearing the words in contexts other than the pretest. In terms of
mean absolute scores, the IE group gained 8.1 words (17.2% increase (in relative
gains)), the IWDE group gained 4.7 words (11.4% increase), and the 3MDE group
gained 3.2 words (9.4% increase), while their control groups gained 2.6 (7.5%
increase), 1.8 (4.2% increase), and 2.5 (6.9% increase) words, respectively. Figure 2
illustrates the absolute gains in form recognition over time; as the participants in
different groups did not significantly differ, these gains may be an indicator of how
learned words are retained in a week and 3-month’s time. The ANCOVA showed that
the relative gains were significantly higher for the experimental groups than the control
groups in immediate posttest (F (1, 31)=17.55, p=.000, 7,2=.36) and in 1WD
posttest (F (1, 24)=6.74, p=.016, np2=.22). The difference in relative gains

Table 3 Mean scores and standard deviations (in brackets) per group and test section

Group Total score IK 2K 3K 4K 5K
(max = 150) (max = 30) (max=30) (max=30) (max=30) (max=30)

IE (N=20) 1104 (17.65)  29.95(0.22) 2625 (3.01) 21.15(5.13) 19.5(6.16) 15.05 (5.96)
IC (N=14) 117.07 (18.80) 29.71 (047) 26.86 (3.44) 22.36(5.02) 20.29 (5.09) 17.93 (6.60)
IWDE (N=16) 109 (18.97) 29.94 (0.25) 26.13 (3.24) 20.56 (4.65) 18.31 (6.33) 14.06 (7.29)
IWDC (N=11) 109.73 (16.65) 29.73 (0.65) 26 (2.76) 2091 (4.66) 18.82 (5.12) 14.18 (4.73)
3MDE (N=11) 123.18 (14.41) 2991 (0.30) 27.55(2.07) 25.09 (3.42) 22 (4.24) 17.73 (6.20)
3MDC (N=12) 11242 (17.54) 29.42(090) 26.75 (3.08) 21.25(4.73) 20.25 (4.41) 14.67 (8.06)

IE = immediate experimental, /C = immediate control, / WDE = 1-week delay experimental, / WDC = 1-week
delay control, 3MDE = 3-month delay experimental, 3MDC = 3-month delay control
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Table 4 Descriptive statistics for form recognition tests

Group Pretest Posttest Absolute gains Relative gains %
IE (N=20) Mean 43.50 50.05 8.10 17.18
SD 17.30 17.34 4.02 9.95
IC (N=14) Mean 52.71 54.29 2.64 7.85
SD 15.06 1591 2.24 7.53
IWDE (N=16) Mean 4431 47.31 4.69 11.40
SD 17.35 17.63 2.63 10.19
IWDC (N=11) Mean 48.09 49.18 1.82 425
SD 14.75 15.01 1.66 3.62
3MDE (N=11) Mean 62.45 64.64 3.18 9.42
SD 13.83 13.54 1.72 6.11
3MDC (N=12) Mean 59.58 61.33 2.50 6.87
SD 10.63 10.29 1.78 4.35

1E = immediate experimental, /C = immediate control, / WDE = 1-week delay experimental, / WDC = 1-week
delay control, 3MDE = 3-month delay experimental, 3M/DC = 3-month delay control

between the 3MD groups was not found to be statistically significant (¥ (1, 20)=.73,
p=.402, n,2=.03). The analysis also indicated that prior vocabulary knowledge
significantly affected learning in immediate groups (¥ (1, 31)=14.81, p=.001,
> =.32) and WD groups (F (1, 24)=28.65, p=.007, 1,?> = .26), while its effect was
not significant in 3MD groups (F (1, 20)=.47, p=.498, 1,2=.02). The treatment
“watching captioned audiovisual input” accounted for 36%, 22%, and 3% of the
variance in the immediate, 1WD, and 3MD posttests, while prior vocabulary
knowledge explained 32%, 26%, and 2% of the variance, respectively.

9
8
7
6
5
4
3
,  /
1
0
Immediate 1 Week 3 months
group

Control

Experimental

Fig. 2 Mean absolute gains for form recognition in experimental and control groups
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Meaning Recall

Descriptive statistics for meaning recall tests are provided in Table 5. The participants
gained 7.1 words (11.1% increase) in the IE group, 4.4 words (6.6% increase) in the
IWDE group, and 4.7 words (12.1% increase) in the 3MDE group, whereas the
participants in control groups exhibited smaller gains of 1.1 (2% increase), 1.4 (2%
increase), and 3.1 (5% increase) words respectively. Figure 3 demonstrates absolute
gains in meaning recall over time, suggesting how retention of learned words may
occur. Results provided by the ANCOVA for meaning recall were generally similar to
those for form recognition. For immediate and IWD groups, relative gains were
significantly higher in the experimental groups (F (1, 31)=36.21, p=.000, 7,2 = .54
and F (1, 24)=8.98, p=.006, 7,>=.27, respectively. No statistically significant
difference was found between the 3MD groups (F (1, 20)=.84, p=.371, 1,2 =.04).
Moreover, prior vocabulary knowledge was found to significantly affect learning in all
groups (i.e., F (1, 31)=8.51, p=.007, np2 =.21 in the immediate groups, F (1, 24)=
11.82, p=.002, 7, =33 in the WD groups, and F' (1,20)=13.14, p=.002, 1, = 4 in
the 3MD groups). Therefore, “watching captioned audiovisual input” accounted for
54%, 27%, and 4% of the variance in the immediate, IWD, and 3MD posttests,
respectively, while prior vocabulary knowledge explained 21%, 33%, and 40% of
this variance, respectively.

Factors Affecting Vocabulary Learning from Audiovisual Input

The GEE analyses on the meaning recall tests are reported in this paper as they provide
a deeper level of vocabulary knowledge compared with form recognition. The analyses
were computed on as many cases as there were items unknown to each individual in the
pretest. For instance, as shown in Table 6, the IE group could potentially learn an
aggregate of 1362 items; hence, the analysis of that group was computed on 1362
observations.

Table 5 Descriptive statistics for meaning recall tests

Group Pretest Posttest Absolute gains Relative gains %
IE (N=20) Mean 27.90 3335 7.10 11.12
SD 15.17 15.58 3.19 6.19
IC (N=14) Mean 26.71 27.64 1.07 2.02
SD 13.60 14.83 1.54 3.24
IWDE (N=16) Mean 22.50 25.94 4.38 6.56
SD 11.02 12.93 3.28 6.06
IWDC (N=11) Mean 26.09 27.09 1.36 1.97
SD 11.47 11.03 1.12 1.53
3MDE (N=11) Mean 36.91 40.91 4.73 12.09
SD 21.98 23.57 3.07 13.03
3MDC (N=12) Mean 30.25 32.67 3.08 5.00
SD 14.32 14.67 2.75 443

[E = immediate experimental, /C = immediate control, / WDE = 1-week delay experimental, / WDC = 1-week
delay control, 3MDE = 3-month delay experimental, 3M/DC = 3-month delay control
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Fig. 3 Mean absolute gains for meaning recall in experimental and control groups

The results (summarized in Table 7) revealed that all factors were significantly
related to immediate and 1WD learning except word relevance. In the 3MDE group,
only prior vocabulary knowledge, lexicalization, and visual imagery still displayed a
significant and positive correlation with the posttest scores. The odds of a correct
response were 2% (in IE) to 8% (in 3MDE) higher if a participant’s score on the
vocabulary knowledge test increased by one. Increasing a participant’s score on this test
by 10 would render odds of a correct response 20% higher on the immediate, 40%
higher on the IWD, and 2.32 times higher on the 3MD posttests. When frequency of
occurrence increased, the odds of a correct response were 19% higher immediately after
viewing and 12% higher after a week. Five more occurrences (Exp>*B) resulted in 2.35
times higher chances of a correct response in the immediate posttest and 75% higher
chances in the 1WD posttest. Similar to frequency of occurrence, the effect of
contextual clues decreased over time. Having the highest level of contextual clues
(an increase of 3 units) increased the chances of learning 8.04 times immediately and
6.05 times after a week. Lexicalized words displayed 2.95, 3.99, and 2.34 times higher

Table 6 Number/percentage of incorrect/correct responses in meaning recall posttests

Group Correct responses Incorrect responses Total responses
1IE 142 1220 1362

10.4% 89.6% 100.0%
IWDE 70 1106 1176

6.0% 94.0% 100.0%
3MDE 53 597 650

8.2% 91.8% 100.0%

IE = immediate experimental, /WDE = 1-week delay experimental, 3MDE = 3-month delay experimental
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Table 7 Gees for meaning recall posttests

Group Variables Wald chi-square Sig. B Exp(B)
IE (Intercept) 62.458 .000 —7.887 .000
Vocabulary knowledge 4.924 .026 .018 1.018
Frequency 19.769 .000 171 1.186
Contextual clues 13.638 .000 .695 2.004
Lexicalization 18.276 .000 1.082 2.951
Visual imagery 11.739 .001 525 1.690
IWDE (Intercept) 36.925 .000 —10.150 3.908E-5
Vocabulary knowledge 10.301 .001 .034 1.034
Frequency 3.952 .047 112 1.119
Contextual clues 6917 .009 .600 1.822
Lexicalization 4.842 .028 1.384 3.992
Visual imagery 7.388 .007 495 1.640
3MDE (Intercept) 18.935 .000 —14.134 7.270E-7
Vocabulary knowledge 13.136 .000 .084 1.088
Lexicalization 5.991 .014 .849 2.338
Visual imagery 12.000 .001 463 1.589

IE = immediate experimental, / WDE = 1-week delay experimental, 3MDE = 3-month delay experimental

chances of correct responses in immediate, 1WD, and 3MD posttests, respectively.
Finally, the words with clear visual imagery (an increase of 2 units) had 2.86, 2.69, and
2.52 times higher chances of being correctly answered in immediate, 1 WD, and 3MD
posttests, respectively.

Discussion
Incidental Vocabulary Learning and Retention from Captioned Audiovisual Input

The results of this study suggest that watching a full-length captioned TV program can
result in significant vocabulary gains at the level of form recognition and meaning
recall and that these learnings can be partly retained. Immediately after the viewing
session, the IE group displayed absolute gains of approximately eight words in form
recognition and seven words in meaning recall, corresponding to relative learning gains
0f 17.2% and 11.1%, respectively. This is relatively higher than learning approximately
four words in meaning recall reported by Peters and Webb [31] and 3.5 words in form
recognition and meaning recall found by Puimége and Peters [33]. The larger absolute
gains in our study can be associated with its length of input, which was the same as
Peters and Webb [31] but twice longer than Puimége and Peters [33], and the larger
number of target items, as both of those studies acknowledged their limited target items
as a possible cause for an underestimation of learning. Moreover, the availability of
captions in our input could be a strong predictor of higher vocabulary gains, as there is
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mounting evidence supporting the facilitative role of captions in vocabulary acquisition
[1, 15, 18]. Overall, our results are in accordance with findings from previous research
indicating that there is a potential for incidental vocabulary learning from one viewing
session [3, 31, 33, 38].

In delayed posttests, the I WDE group revealed absolute gains of 4.7 words (11.4%
increase) in form recognition and 4.4 words (6.6% increase) in meaning recall. The
3MDE group showed relatively similar results of 3.2 words (9.4% increase) in form
recognition and 4.7 (12.1% increase) in meaning recall, yet compared with their control
groups, only the IWDE group exhibited statistically significant gains. These findings
suggest that retention of some initial learnings are readily discernible after a week but
not so after 3 months. We concur with Mickan, McQueen, and Lemhdfer [13] that in
experimental terms, the persistence of effects for a whole week is quite remarkable and
that insignificance of the experimentally induced interference over time is “not neces-
sarily because it is not long-lasting, but instead because of additional interference” (p.
4). If we follow studies such as van Zeeland and Schmitt [41] and Vidal [42, 43] by
considering gains in delayed posttests solely as retention of learned words, our findings
support theirs in that as large as half of the initial learnings seem to be retained
afterwards. However, the gains observed in the control groups indicate that much of
the learning observed in delayed posttests, especially in the 3MDE group, is explained
by reasons other than the treatment, such as exposure to the target items in the pretest
and in other sources of learning within the period before the delayed posttests.

Factors Affecting Vocabulary Learning from Audiovisual Input

The item-related variables of frequency of occurrence, contextual clues, lexicalization,
and visual imagery, and the learner-related variable of prior vocabulary knowledge
were all found to play a role in incidental vocabulary learning and 1-week retention,
with the effects of the latter three persisting after 3 months. No significant relationship
was found between word relevance and incidental vocabulary learning.

First, our results provide further support for previous studies which revealed a positive
relationship between vocabulary learning and learners’ vocabulary knowledge [15, 29, 31,
33, 34] and contrast Rodgers and Webb [36], who found no significant correlation between
the two factors. Moreover, our results suggest that this relationship holds over time,
interestingly getting stronger over longer periods. This increase can be explained by the
general privilege of learners with larger vocabulary sizes to learn the target words, not solely
from the treatment but from any other sources to which they were exposed before the
delayed posttests. The findings substantiate that “the more words learners know, the more
likely they are to pick up new words incidentally” [33, p.11].

Second, more frequent encounters with a word were found to raise the chances of
learning, which corroborates similar findings in previous viewing studies [29, 31, 42,
43] and contrasts Feng and Webb’s [3] results. We found the odds of learning a word
were 19% higher with every increase in frequency, which closely resembles Peters and
Webb’s [31] report of 20% higher chances. Nevertheless, this effect weakened after a
week and was insignificant after 3 months, while lexicalization, visual imagery, and
prior vocabulary knowledge showed more long-lasting effects. This finding lends
support to Vidal [42, 43] and Peters and Webb’s [31] findings that showed frequency
might not be the most important predictor in audiovisual input.

@ Springer



182 English Teaching & Learning (2021) 45:167-188

Third, a factor that was not studied in previous viewing research, but was found to
be as important as frequency, if not more important, was contextual clues. Similar to
frequency, contextual clues had a positive relationship with learning in the immediate
and 1WD posttests. According to Teng [40], the repetition of words in more informa-
tive contexts has a larger effect on vocabulary learning than the repetition of words in
less informative contexts. In fact, the absence of contextual (and visual) clues might
lead learners to ignore unknown words [9, 40], regardless of their frequency. Our
results are in line with reading studies espousing the facilitating role of contextual clues
in vocabulary acquisition [40, 45, 46].

Fourth, lexicalization was another unexamined factor in viewing studies which was
revealed to play a role in vocabulary learning immediately and over time. Lexicalized words
were approximately three times as likely to be learned, supporting the hypothesis that non-
lexicalized words present special difficulties for incidental learning [2, 25]. Nevertheless, our
results are contrary to Chen and Truscott’s [2] finding of no lasting effects for lexicalization.
As lexicalization is an inherent feature in a word for a given learner, as opposed to factors
which are determined by the treatment used, it seems sensible that the learning difficulty
posed by non-lexicalized words would still be observable in delayed posttests.

Fifth, visual imagery was positively correlated with incidental vocabulary learning and
retention. Our results approximate Peters [28], who found words with imagery to be almost
three times more likely to be learned immediately after viewing and adds to the existing
literature that retention of such words is more than 2.5 times more likely. The strong
correlation found in this study and Peters [28] for imagery may be partly due to using
documentary as audiovisual input, as Rodgers [35] observed that imagery occurs in a more
contiguous fashion in documentary programs. Nevertheless, our analyses offer evidence for
the assumption in previous viewing research that on-screen images in audiovisual input help
learners acquire vocabulary through providing semantic support [31, 35, 36]. It is worth
pointing out that while the long-lasting effects found for prior vocabulary knowledge and
lexicalization may be partly explained by reasons other than the treatment, visual imagery of
words is solely identified by features of the audiovisual input used in this study, making its
facilitative effect on retention relatively more reliable.

Finally, our analyses indicated no significant role for word relevance. This is in line
with Peters and Webb [31], whose operationalization of this factor through a 7-point
scale was followed in our study, and is contrary to Vidal [42, 43], who reported larger
learning gains for the technical vocabulary in lectures. As Peters and Webb [31]
suggested, the difference in findings might be due to input modality, as in Vidal’s
studies on lectures, visual imagery might not have played a considerable role. More-
over, an academic lecture may focus on some technical vocabulary related to its topic
and provide elaboration (i.e., contextual clues, a variable unexamined by Vidal) on
them. The documentary program used in our study was not centered on certain
technical words, as is observable in the ratings given to our target words. Overall, it
seems that the type of operationalization, nature of input, and the variables examined
might affect the relative significance of word relevance in different studies.

Limitations and Suggestions for Further Research

It should be noted that the generalizability of the findings of this study is limited as we had
a small sample size and our participants were English majors, who may not represent the
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general population of language learners. They were also used to watching (captioned)
audiovisual media in their spare time, as our questionnaire results suggest. Moreover,
although we used different groups for delayed posttests to circumvent the testing phe-
nomenon, we still could not control participants’ exposure to the target items in the pretest
and in other sources of learning during the delay time. Using pseudowords as target items
might help establish more control in future studies. Another point to consider is that in the
meaning recall test, a lenient dichotomous scoring was adopted, which cannot fully
account for different levels of learning. Furthermore, the type of input chosen in this
study may also impose some limitations. Firstly, as we used a captioned program in this
study, the degree of learning and the effects of the variables examined cannot be simply
generalized to subtitled or captionless audiovisual input. Future research can examine
whether the effects of different variables vary according to types of captioning. Second,
the documentary genre used in this study was more likely to provide supportive imagery
compared to narratives [35]. Further studies can compare the effect of imagery in different
television genres. Finally, it is worth pointing out that personal variables other than
vocabulary knowledge may also play a role in incidental vocabulary learning from
audiovisual input. The gains in our immediate group, for instance, ranged from 0 to 13
words in absolute terms, suggesting that learning differences among the participants may
be rooted in personal factors unaccounted for in our study. Hence, it seems sensible for
future studies to factor in other learner variables, such as personal learning styles, learning
strategies, and language aptitude in their designs.

Conclusions and Implications

The purpose of this article was to examine incidental vocabulary learning and retention
through watching captioned audiovisual input. Our results provide evidence of vocabulary
learning and retention from exposure to captioned audiovisual input at the level of form
recognition and meaning recall. We found that learning gains were affected by participants’
vocabulary knowledge and items’ frequency of occurrence, contextual clues, lexicalization,
and visual imagery. The results of our questionnaire, in accord with those of previous
research [27, 33], suggest that EFL learners extensively watch audiovisual media and that
they do this more than reading. This study suggests that there is a potential in this inclination
and watching can indeed be “an effective method of learning vocabulary” [50, p. 356]. Thus,
while many programs have been traditionally designed to promote vocabulary learning
through extensive reading [3], our findings imply that the potential and popularity of
audiovisual media for vocabulary learning should be further exploited in EFL programs.
Moreover, our findings regarding factors that affect vocabulary learning from viewing can
help in the selection of rich authentic audiovisual input as well as the development of
educational videos for language learners.

Data Availability All data and analyses are publically available at https://osf.io/yk4v5.
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Appendix 1

Table 8 Target items with their frequency of occurrence, contextual clues, lexicalization, relevance, and
visual imagery

Item Frequency Contextual Lexicalization (0— Relevance Visual
clues (1-4) 1) (1-7) imagery (1—
3)
1. Barely 1 2.67 0 3 1
2. Precise 6 2.67 1 233 1
3. Sequence 3 1.7 1 233 1
4. Trick 1 1.33 1 1.33 1
5. Distinguish 1 2.33 1 4 1
6. Species 3 3 1 433 1
7. Sophisticated 1 2.33 1 3 1
8. Minimal 1 2.67 1 2.67 1
9. Miraculous 1 2 1 1.33 1
10. Despite 8 3.67 1 433 1
11. Evolve 2 233 1 4.7 1
12. Fraction 1 1.7 1 1.33 1
13. Extraordinary 1 2 1 2.33 1
14. Guinea pig 2 1.67 1 2.67 1
15. Longitudinal 1 2 0 3 1
16. Ambitious 1 1.33 0 3 1
17. Unintelligible 1 2.67 1 333 1
18. Babble 2 3.33 1 4.67 1
19. Raw 3 3 1 4 1
20. Annotation 2 1.67 0 2.67 1
21. Insight 1 2 1 2.67 1
22. Footage 2 1.67 0 3.33 1
23. Intricate 1 1 1 1.67 1
24. Instinct 1 2 1 3.33 1
25. Blossom 2 2.67 1 3 1
26. Bury 1 233 1 233 1
27. Remarkable 4 2.67 1 2.67 1
28. Feat 1 1.67 1 2.33 1
29. Exclusively 1 2.67 1 3.67 1
30. Resemble 2 233 1 3.33 1
31. Chimp 3 2.33 1 5.33 3
32. Imitate 8 2.67 1 5 1
33. Vocal tract 4 3 1 5.33 3
34. Larynx 7 2.67 1 5.67 3
35. Astounding 1 1.67 1 2 1
36. Bark 3 3 1 4.67 2.33
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Table 8 (continued)

Item Frequency Contextual Lexicalization (0— Relevance Visual
clues (1-4) 1) (1-7) imagery (1-

3)
37. Descent 1 1 1 433 2.67
38. Constraint 1 2.33 1 4 1
39. Vocalize 4 2.67 1 5 2
40. Elimination 1 1 1 233 1
41. Utter 1 2.67 1 433 1
42. Diagnose 2 233 1 433 1
43. Defect 3 3 1 4 1
44. Paw 1 3 1 433 3
45. Bowl 1 233 1 3.33 2.67
46. Breakthrough 2 2 0 3.33 1
47. Identify 4 2.67 1 433 1
48. Pacifier 1 1.67 1 3.67 3
49. Generate 1 2.33 1 333 1
50. Innate 11 3.33 1 6.33 1
51. Feral 1 4 0 4.67 1
52. Croak(n) 1 3.67 0 433 1
53. Mate 2 3.67 1 5 1
54. Yuk 1 2.67 1 4.67 1.67
55. Desperate 1 233 1 3.67 1
56. Isolate 8 3.67 1 5.67 1
57. Prolong 1 2.67 1 3.33 1
58. Finch 5 2.33 1 5.33 3
59. Encode 1 1.67 1 2.67 1
60. Needle 1 1 1 1 1
61. Haystack 1 1 0 1 1
62. Component 4 3 1 4.67 1
63. Multitude 1 1.67 1 233 1
64. Impression 2 2.33 1 3 1
65. Inherit 2 3.33 1 5.33 1
66. Faulty 1 2.33 1 3.67 1
67. Cognitive 2 1.67 1 4 1
68. Vertebrate 1 1.67 1 2.67 1
69. Coincide 2 233 1 3.67 1
70. Manipulate 1 233 0 3.67 1
71. Prime (v) 1 2 0 3.33 1
72. Enrich 1 233 1 2 1
73. Speculation 1 2.67 1 333 1
74. Proliferation 1 2.33 1 4 1
75. Explosion 1 2 1 333 1
76. Archeological 1 1.67 1 3.33 1
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Table 8 (continued)

Item Frequency Contextual Lexicalization (0— Relevance Visual
clues (1-4) 1) (1-7) imagery (1-
3)
77. Hut 2 2.67 1 3.67 1
78. Abruptly 1 2.33 1 3.33 1
79. Instigate 1 2 0 3 1
80. Boom 1 2.33 1 333 1
81. Glue(n) 1 1.67 1 3.67 1
82. Gather 2 3 1 4.33 1
83. Spear 1 1 1 3.33 1
84. Regulate 1 2 1 3 1
85. Adapt 3 3.33 1 4.76 1
86. Unconscious 3 3.33 1 5.33 1
87. Transmission 1 1 1 333 1
88. Alien 2 2.33 1 4.67 1
89. Devise 1 2.67 1 3.67 1
90. Entity 1 1.67 1 2.67 1
91. Glimpse 1 1.33 0 2.67 1
92. Upbringing 1 2.33 1 4 1
93. Consensus 1 2 1 3.33 1
94. Monolithic 1 1.67 0 3.33 1
95. Acquire 2 3.67 1 4 1
96. Fully fledged 2 2.33 0 3.33 1
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