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MODALITY OF INPUT AND VOCABULARY ACQUISITION

Tetyana Sydorenko
Michigan State University

This study examines the effect of input modality (video, audio, and captions, i.e., on-
screen text in the same language as audio) on (a) the learning of written and aural word
forms, (b) overall vocabulary gains, (c) attention to input, and (d) vocabulary learning
strategies of beginning L2 learners. Twenty-six second-semester learners of Russian
participated in this study. Group one (N = 8) saw video with audio and captions (VAC);
group two (N = 9) saw video with audio (VA); group three (N = 9) saw video with
captions (VC). All participants completed written and aural vocabulary tests and a final
questionnaire.

The results indicate that groups with captions (VAC and VC) scored higher on written
than on aural recognition of word forms, while the reverse applied to the VA group. The
VAC group learned more word meanings than the VA group. Results from the
questionnaire suggest that learners paid most attention to captions, followed by video and
audio, and acquired most words by associating them with visual images. Pedagogical
implications of this study are that captioned video tends to aid recognition of written word
forms and the learning of word meaning, while non-captioned video tends to improve
listening comprehension as it facilitates recognition of aural word forms.

INTRODUCTION

Input has received considerable attention in the field of second language acquisition (SLA) (Gass, 1997).
In recent years, some interest has been expressed towards modality of input in language learning due to
the increased use of multimedia materials. Multimedia, that is, a combination of print, audio, and imagery,
has been argued to enhance input by making it more comprehensible (Plass & Jones, 2005). It has been
shown that pictures and video can increase reading comprehension and listening comprehension (see
Plass & Jones for a review). This supports Paivio’s (1986, 1991, 2007) Dual Coding Theory, which states
that a combination of imagery and verbal information improves information processing. The use of
multimedia is also advocated because (a) it allows for the provision of authentic input and thus exposure
to target culture, (b) it motivates learners, and (c) it accounts for students’ different learning styles
(Brinton, 2001). A considerable amount of research has also been conducted on the use of multimedia for
vocabulary learning (see Plass & Jones for a review), but the findings are not entirely clear when
captioned videos are used. Another area that deserves attention is how learners process different types of
input presented simultaneously. While there is a theory of multimedia learning in the native language
(Mayer, 1997, 2001), it has been applied to second language learning primarily in the context of
multimedia annotations (Al-Seghayer, 2001; Jones, 2003; Jones & Plass, 2002; Plass, Chun, Mayer, &
Leutner, 1998, 2003), but not in other multimedia environments. Given that vocabulary plays a key role in
language acquisition and that videos are widely used as instructional material, this study investigates the
effect of visual images, audio, and captions on a) the acquisition of vocabulary and b) learner attention to
input.

LITERATURE REVIEW
Input from Visual and Auditory Modalities

Input in various modalities is now being used in language teaching because multiple modalities are
believed to improve language acquisition. This view is supported by Paivio’s (1986, 1991, 2007) Dual
Coding Theory, the main assumption of which is that verbal and non-verbal stimuli are processed by two
different systems, but that these verbal and non-verbal systems interact. The activation of both systems
results in better recall. This explains why second language (L2) learning can be increased by combining
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visual images with verbal information. Vocabulary learning from written text (Al-Seghayer, 2001; Chun
& Plass, 1996a, 1996b; Plass et al., 1998, 2003) and aural passages (Jones & Plass, 2002) can be
enhanced if new words are annotated with both verbal input and images rather than when they are
annotated with only one of these stimuli. However, there are conflicting results on the effect of still
pictures versus dynamic images. Al-Seghayer found that multimedia annotations consisting of video and
text led to better vocabulary learning than annotations that combined pictures and text. However, the
reverse was found by Chun and Plass (1996a). A possible reason for the different findings is the
characteristics of the images, for example, their concreteness or familiarity. In studies with video input,
gestures and facial expressions have been found to aid listening comprehension in the L2 (Hernandez,
2005; Sueyoshi & Hardison, 2005). However, Baltova (1994) argues that authentic videos help with
global comprehension of information due to visual images, but they do not increase understanding of the
language per se. To help language learners with comprehension of the language, videos are often
augmented with on-screen text.

On-screen text can appear in various forms: subtitles (L1 text, L2 sound), reversed subtitles (L1 sound, L2
text), or captions (sound is in the same language as the text). Concerning comprehension, it is yet to be
resolved which of these on-screen text presentations is most beneficial (Baltova, 1999; Lambert, Boehler,
& Sidoti, 1981; Markham & Peter, 2003; Markham, Peter, & McCarthy, 2001). Danan (2004) suggests
that subtitles should be used with very difficult material; otherwise, the use of captions in the L2 is
advised. In vocabulary learning, L2 captions and reversed subtitles result in similar gains, and they are
better than subtitles for recall (Baltova, 1999; Danan, 1992) and recognition (Lambert et al., 1981). This
study focuses on captions in the L2 because captions appear to have an advantage over subtitles for
vocabulary acquisition and they provide more exposure to the L2 than reversed subtitles.

Vocabulary Acquisition from Captioned Videos

While captions facilitate listening comprehension in a foreign language (Baltova, 1999; Garza, 1991;
Guillory, 1998; Markham, 1993, 2001), their effect on vocabulary learning is not as transparent. Several
studies investigated the influence of captions on learning vocabulary as assessed by written tests (Baltova,
1999; Danan, 1992; Neuman & Koskinen, 1992). At least one other study assessed the learning via aural
tests (Markham, 1999). These researchers’ tests, following Nation (2001), can be classified as recognition
of form, recall of form (c-cloze, fill-in-the-blank, free recall), and recall of meaning (L2 to L1 translation).
Table 1 summarizes these four studies.

Table 1. Summary of Research on Vocabulary Acquisition from Captioned Videos

Test Study Participants Specific Task
Recognition
* Written Neuman & middle school ESL learners distinguish words from
Koskinen, 1992 (beginning to advanced) non-words
* Aural Markham, 1999  college ESL learners select the word you hear
(advanced)
Recall
* Written Baltova, 1999 high school learners of French c-cloze
(beginning to intermediate)
Danan, 1992 college learners of French fill-in-the-blank,
(beginning; intermediate to advanced)  translation
Neuman & middle school ESL learners free recall
Koskinen, 1992 (beginning to advanced)
* Aural No studies

Note. Estimated proficiency level is indicated in parentheses.
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The studies cited above indicate that the presentation of video, audio, and captions (VAC) leads to better
performance on both written and aural tests than the presentation of video and audio (VA), yet there are at
least two gaps in the literature which make it difficult to generalize the findings. First, the studies have
been conducted with learners of different ages and at different levels of proficiency. It is difficult to
ascertain from the descriptions of the participants in the studies exactly how they would compare in terms
of proficiency. Roughly, the participants in the studies can be categorized as beginning, intermediate, and
advanced. Following this classification, it appears that aural vocabulary acquisition of beginning and
intermediate learners has not been studied. Additionally, previous research has investigated the
recognition, but not recall, of aural vocabulary. Form recognition is different from form recall or
translation because less cognitive processing is required for form recognition (Nation, 2001). To
determine which forms of vocabulary—uwritten, aural, or both—are being learned from the VAC input,
learner performance on recognition and recall vocabulary tests in written and aural modalities should be
compared. Although acquisition of both written and aural forms of vocabulary is important in language
learning, commonly used tests of vocabulary are based on orthography, not phonology (Milton &
Hopkins, 2006). While it is generally assumed that learners can transfer their orthographic word
knowledge to phonological word knowledge, this might not be the case. Previous research suggests that
linguistic performance is best in the same modality in which new information was learned. This applies at
least to semantic categorization in L1 (Dodd, Oerlemans, & Robinson, 1988) and vocabulary recognition
in L1 (Nelson, Balass, & Perfetti, 2005) and L2 (Bird & Williams, 2002). Following this research, it is
expected that after receiving aural input, learners will perform better on aural than on written vocabulary
tests, and vice versa. However, it is necessary to investigate the outcome when both types of input are
presented. Will the input in both aural and written modes be learned, and if so, at what ratio?

What Modalities do Learners Attend to?

It is important to investigate what learners pay attention to for both practical and theoretical reasons.
While existing research indicates that the presentation of a video with audio and captions is superior at
least for written vocabulary learning, the concern of many teachers is that learners might not attend to
audio when they also have captions, which would hinder their listening skills development (Borras &
Lafayette, 1994). Garza (1991) argues that captions help develop listening skills, but he did not
investigate this claim empirically. Markham (1999) found that on an aural recognition test, performance
of advanced learners was better when they watched captioned rather than non-captioned videos. He
concluded that participants were attending to audio; however, it is not clear whether the same would be
true for lower-level learners.

The hypothesized reason why learners might not be paying attention to audio when watching captioned
video is that they have to divide their attention among three types of stimuli: visual images, text, and
audio. Because their attentional capacity is limited, learners have to use attention selectively (Robinson,
2003; Wickens, 2007). Otherwise, learners’ attempts to pay attention to all three modalities may result in
cognitive overload. Cognitive overload occurs even when tasks are performed in the native language and
is attributed to the limits of working memory (Baddeley, 1986, 1992; Chandler & Sweller, 1991; Miller,
1956; Sweller, 1999). The redundancy principle of the cognitive load theory (Sweller, 2005) is relevant
for the current study. This principle assumes that redundant material slows down information processing
and learning. Mayer (1997, 2001) applied cognitive load theory to the generative theory of multimedia
learning. In one study, Mayer, Heiser, and Lonn (2001) found that native speakers of English who saw an
animation and listened to a concurrent corresponding narration in their L1 were able to retain more
information from the narration than those who also received captions as a third modality. The researchers
concluded that captions are distracting when audio is also present because they carry the same
information, which follows the redundancy principle. Thus, according to the cognitive load theory, non-
captioned videos will be easier to process than captioned videos.

However, it appears that the prediction above is not borne out for second language learners. As the studies
on captioned videos indicate, three modes of presentation (i.e., video, audio, and captions) are more
beneficial for listening comprehension and vocabulary learning than two modes (i.e., video and audio).
The question is, how do language learners as opposed to native speakers attend to the three types of
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input? Do they continuously attend to audio, but switch between images and captions? Or could it be that
language learners at times are not paying a lot of attention to visual images and instead focus on captions
and audio, especially when the images do not carry useful information? It is also possible that language
learners do not attend to audio as much as they do to captions or that they are not able to process audio as
well as captions. For example, Lambert et al. (1981) found that on a combined written and aural test, L2
learners recognized more words learned from reading than those learned through listening. This might
depend on the nature of instruction or input learners receive. If learners regularly receive more reading
than listening practice, they might process captions better than audio. On the other hand, captions may be
less beneficial for the learners whose L1 has a writing system that is very different from that of the L2. In
the studies reviewed above, writing systems in the L1 and L2 are similar. In the current study with
learners of Russian, the L1 and L2 orthographies differ, but learners of Russian at a college level master
the Cyrillic alphabet within two weeks. Therefore, the difference in orthography is not a factor in this
study.

To answer the question of whether learners attend to audio, one must compare the performance of the
VAC (captioned video with audio) and the VC (captioned video without audio) groups. If both groups
perform similarly post treatment, it would perhaps indicate that audio is not as necessary of a component
for acquisition. However, if the VAC group outperforms the VVC group, attention to audio could be
deemed as beneficial to the learning process. If the VAC group underperforms the VC group, it might
mean that attention was too split for the VAC group to succeed.

Only two studies have investigated what modalities L2 learners pay attention to when presented with
three types of stimuli simultaneously: audio, video, and captions. In a study by Vanderplank (1988),
European and Arabic high-intermediate to advanced college students learning English watched captioned
British TV programs over the course of nine weeks. The European students were from France, Germany,
Austria, Denmark, Italy, and Spain. Two learners reported that they tried but could not pay much attention
to audio because the captions were present. Many students reported that initially they were distracted by
the presence of captions. However, over the course of the study, European students found captions useful
and not distracting, while the Arabic students mentioned that the captions changed too fast. Vanderplank
suggested that European students are used to captions and can utilize them better. However, the difference
between the L1 and L2 scripts might be the underlying factor (Winke, Gass, & Sydorenko, 2008).
Another study was conducted by Taylor (2005) with beginning college learners of Spanish. Captions were
found to be distracting for many learners with little exposure to Spanish, while more experienced learners
could utilize all three types of stimuli when processing videos. The majority of all students (26 of 35)
reported that they attended to the audio, suggesting that availability of captions does not make all students
ignore the audio completely. Both Vanderplank and Taylor concluded that over time learners can develop
strategies for processing input in the three modalities. While these studies provide useful information on
learners’ processing of captioned video, more studies are needed with a variety of learners and viewing
conditions.

Research Questions

The major gaps in research on captioned video concern (a) how captions affect learners’ acquisition of
vocabulary, especially, the difference between written and aural word forms, (b) how exactly the learners
are able to acquire vocabulary from videos, and (c) what input modalities learners pay attention to when
watching videos. To fill this gap, the present study investigates the following four research questions.

1. Does the modality of input have a differential effect on the learning of written and aural forms of
vocabulary?

2. Is the overall learning of words (i.e., combined written and aural vocabulary) affected by different
input modalities?

3. What input modalities do the learners attend to when watching videos?
4. What strategies do learners use to acquire new vocabulary from videos?
The hypotheses are as follows.
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la. The VC group will score higher on written than on aural tests, and the VA group will score higher
on aural than on written tests because studies suggest that performance is best in the modality in
which new information was learned.

1b. The VAC group will score higher on written than on aural tests because Lambert et al. (1981)
found that learners remembered more words from written than from aural input.

2a. The VAC group will perform better than the VA group based on the previous research on
captioned video.

2b. The VC group will outperform the VA group since written input appears to have an advantage
over aural input (Lambert et al., 1981).

2c. The VAC group will outperform the VC groups since there is some indication from previous
research that learners pay attention to audio.

3a. Based on the existing studies, all learners will pay attention to captions.

3b. Learners will also pay attention to visuals because they have been shown to increase listening
comprehension.

3c. Learners will pay less attention to audio than to captions because written input seems to be more
beneficial than aural.

4. Learners will associate visual images with written and/or aural verbal information to learn new
vocabulary, as has been shown to occur in studies on multimedia annotations.

METHODOLOGY
Participants

The participants were 26 non-heritage learners from two sections of second-semester (beginning) Russian
at a large Midwestern university. The participants’ age ranged from 18 to 26, with a mean of 20. The L1
was English for 25 participants and Cantonese for one. Of the native English speakers, one participant
also considered French as an L1 and another considered Italian and Spanish as L1s in addition to English.
There were 14 females and 12 males. The participants were compensated for their time with a gift
certificate for lunch (valued at 5 dollars). They also received extra credit in their Russian course for
participating.

The participants were divided randomly into three stimulus conditions: video with audio and captions
(VAC), video with audio (VA), and video with captions (VC). There were eight participants in the VAC
group, and nine participants in each of the other two groups. To ensure that the VAC, VA, and VVC groups
did not differ in terms of their abilities to learn written and aural word forms, these abilities were tested
before the study.

Group Equality Test

All participants read one text and listened to another text two times, with the order and modality of texts
counterbalanced (see Appendix A for one of the texts). The topics of the texts, professions and buying,
had not been studied by the participants prior to the study. Almost every sentence in each text contained
one new word accompanied by a visual image. None of the new words were cognates. Every sentence of
the text, together with an accompanying picture when applicable, was presented on a PowerPoint slide for
five seconds. The participants then took written and aural recognition and translation tests. On the
recognition test, the participants had to mark the words that they thought appeared in the texts; these
words were mixed with non-words. On the written recognition test, the new words from prior reading
were presented on paper, and on the aural recognition test, the new words from prior listening were
presented aurally. For the written and aural translation tests, the task was to translate from Russian into
English the same target words that were on recognition tests. After that, the participants were asked to
indicate for each target word whether they have (1) never encountered it before, (2) encountered it before,
(3) knew its meaning, or (4) used it. Only those target words that were new for the participants were
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included in the analysis. The results of a mixed-design ANOVA [Test (written recognition, aural
recognition, written translation, aural translation) x Group (VAC, VA, VC)] showed a non-significant
main effect of group, F(2, 17) = .44, p = .65, which means that the three treatment groups were
comparable on learning new vocabulary. The results also revealed a significant main effect of test, F(3,
51) = 18.42, p <.001, r = .51 and a non-significant Test x Group interaction, F(6, 51) = .96, p = .461. As
shown in Table 2 and Figure 1, the participants scored higher on written than on aural tests, suggesting
that their reading abilities were better than their listening abilities.

Table 2. Descriptive Statistics on the Group Equality Test

VAC (N =38) VA (N=9) VC(N=9) All Groups
M SD M SD M SD M SD
Written recognition .84 .10 .83 .08 .87 A2 .85 .10
Aural recognition .68 A1 74 A1 .69 19 71 14
Written translation .62 22 .69 27 57 34 .62 .28
Aural translation 27 18 27 24 48 A9 35 22

Note. The scores represent percentage of words learned from the new target words.
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Figure 1. Results from the group equality test.

Procedures

The study took place in the language lab and was conducted outside of class time. The participants first
filled out a background questionnaire, which consisted of questions in four categories: (a) demographic
data (age, gender, L1); (b) length of study of L2 and motivation; (c) out-of-class exposure to L2; (d) self-
rating of reading and listening skills in Russian. Then the participants watched the video clips on
individual computers. The VAC group saw the videos with audio and captions, the VA group saw the
videos with audio, and the VC group saw the videos with captions, but did not receive audio input. The
participants were instructed to watch each video for meaning the first time, and to pay attention to the
language the second time because they would be tested on both meaning and language. After watching
each video, the participants completed comprehension, written and aural recognition, written and aural
translation (from L2 to L1), and word knowledge tests in that order. The recognition test always preceded
the translation test, while the order of written and aural tests was counterbalanced. Following Al-Seghayer
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(2001), Bird and Williams (2002), and Danan (1992), the word knowledge test was not given before the
study in order to avoid prompting the participants to pay special attention to new words. At the end of the
study, the participants completed a final questionnaire. The whole procedure took between 50 and 60
minutes.

Materials

The materials consisted of three video clips, each 2 to 3 minutes long, from a popular Russian comedy
series for native Russian speakers. The clips contained target words that were highly unlikely to be known
since they did not appear in the participants’ textbook. In addition, the participants’ instructor felt that
these words were highly unlikely to be heard in class. However, the participants could learn the target
words from video context, mainly due to a high correlation between visual images and dialogs. For
example, in one of the video clips a boy says A u menya brat boksyor (“My brother is a boxer”), after
which a male boxer appears. That is, the criteria for target word selection were that words or phrases must
be well-supported visually and most likely unknown to the participants."

The topics of the video clips included professions, eating, and compliments. The participants knew only a
few words on the topics of food and professions, and they had not studied the compliments topic prior to
the study. There were 6 target words in Clip 1, 12 target words in Clip 2, and 10 target words in Clip 3
(see Appendix B). Of these 28 words, there were 13 nouns, 5 verbs, 5 adjectives, 1 adverb, 3 phrases
consisting of 2 words, and 1 single-word expression. About one fourth of the words were abstract, others
were concrete and well-supported visually. Of all target words, six were cognates, and two were false
cognates. Usually, learners can guess new words from context when at least 95% of the words in the text
are known (Nation, 2001). Following the intuition of the Earticipants’ Russian instructor, the videos in
this study had a much lower percentage of known words.

Instruments
Comprehension test

The comprehension test consisted of three very general true-false questions that did not require the
knowledge of the target words. Although a larger number of questions is desirable to test comprehension,
this was not possible because the videos were too short. The comprehension test was included to
encourage the participants to pay attention not only to the language used in the videos, but also to the
main ideas of the clips. Because comprehension of captioned videos has been widely studied, it was not
the focus of this study and thus was not one of the dependent variables.

Recognition test

Since recognition of new lexical forms is considered to be an initial step in vocabulary learning,
recognition of the target word forms was measured (see Appendix C). The recognition test involved
discriminating between words presented in the input (target items) and those that were not presented in
the input (non-target items) (Pulido, 2004). In this study, non-target items were non-words. Half of the
target words and half of the non-words were presented in a written form, the other half aurally. Following
Huibregtse, Admiraal, and Meara (2002), one point was awarded for a “yes” response to a target item,
and one point was awarded for a “no” response to a non-word. Responses to hon-words had to be taken
into account to correct for guessing. Words that participants knew before the study were excluded from
the analysis. The scores from the three videos were combined and calculated as the percentage of
recognized new words from the total number of new words, following Smith (2004) (see Equation 1).
Non-words were also added to the equation.

recognized new words + unselected non-words (8]

all new words + all non-words
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Translation Test

This test consisted of the same target words as the recognition test, but non-words were not included

(see Appendix C). Half of the words were presented in a written form, the other half aurally. One point
was given for each translation of the new word that was possible in the context of the video. For example,
in clip 1 the word lyotchik means “pilot,” but the translation airplane would have been accepted because
in the clip the word lyotchik appeared when the airplanes were flying. Although this measure does not
reflect the number of words the participants learned correctly, it shows some level of learning and the
ability to remember new form-meaning associations. The scores from the three videos were combined and
calculated as the percentage of new words translated from the total number of new words.

Word Knowledge Test

The purpose of the word knowledge test was to check which target words were new for each participant.
The participants rated their knowledge of the words prior to the study as 1 = never encountered before, 2
= encountered before, 3 = know the meaning, 4 = use it (see Appendix C). Some non-words from the
recognition tests were used to adjust for guessing. If a participant knew the meaning of the word prior to
the study or used it, such a word was not considered new and was excluded from the analysis.

Final Questionnaire

In the final questionnaire, the participants were asked open-ended questions on whether they liked the
videos and why, what strategies they used to learn the new words, what difficulties they had, and what
could have helped them to understand the videos better. Two Likert-scale questions asked the participants
to rate how much attention they paid to visual images and how helpful they were (following the design of
Sueyoshi & Hardison, 2005). The participants were asked the same questions about audio and captions if
they had them (see Appendix D).

Analysis

The between-participant independent variable was input modality (VAC, VA, and VC), and the within-
participant independent variable was test modality (written and aural). There were two dependent
variables: recognition and translation test scores. A mixed-design ANOVA?® was conducted for each of
the two dependent variables.

The data from open-ended questions on the final questionnaire were analyzed qualitatively, using a
content analysis approach. In a content analysis approach, themes emerging from the data are grouped
into categories, which should also emerge from the data (Berg, 2001). The data can then be subjected to
frequency counts and descriptive statistics. The data from the two Likert-scale questions on the final
guestionnaire were analyzed using descriptive statistics. These data were not subjected to statistical tests
due to the small number of tokens.

RESULTS

Does the modality of input have a differential effect on the learning of written and aural forms of
vocabulary?

The results of a mixed-design ANOVA on the vocabulary recognition test [Test (written, aural) x Input
Modality (VAC, VA, VC)] showed a non-significant main effect of test, F(1, 23) = 1.32, p =.263. The
results also revealed a significant Test x Input Modality interaction, F(2, 23) = 4.06, p =.031, r = .30.
Groups with captions scored higher on written than on aural recognition, while the VA group scored
higher on aural than on written recognition (see Table 3 and Figure 2). The results of a mixed-design
ANOVA on the vocabulary translation test [Test (written, aural) x Input Modality (VAC, VA, VC)]
showed a non-significant main effect of test, F(1, 23) = 2.43, p =.133, and a non-significant Test x Input
Modality interaction, F(2, 23) = .53, p = .599. This indicates that there were no significant differences
between written and aural translation for each group.
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Is the overall learning of words (i.e., combined written and aural vocabulary) affected by different
input modalities?

The results of the mixed-design ANOVA on the vocabulary recognition test (mentioned above) showed a
non-significant main effect of input modality, F(2, 23) = 1.10, p = .351. This means that combined written
and aural recognition was the same for each group. The results of the mixed-design ANOVA on the
vocabulary translation test (described above) showed a significant main effect of input modality, F(2, 23)
=3.75, p =.039, r =.37. A post-hoc Tukey’s HSD test revealed a significant difference between the VAC
and the VA groups. The VAC group scored significantly higher than the VA group and non-significantly
higher than the VC group on overall translation. This suggests that the VAC combination is more
favorable than the VA combination for learning the meanings of new words.

Table 3. Descriptive Statistics on Vocabulary Tests

VAC (N=38) VA (N=9) VC (N=9) All Groups
M SD M SD M SD M SD
Written recognition 73 10 .63 .10 .76 12 71 A2
Aural recognition .67 15 .69 .08 .68 .06 .68 .10
Written translation .36 A1 .25 13 .28 .10 .30 12
Aural translation 35 18 .18 A3 24 A2 .25 A5
Note. The scores represent percentage of words learned from the new target words.
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Figure 2. Results from vocabulary tests.

What input modalities do the learners attend to when watching videos?

To answer this research question, the participants were instructed to rate the amount of attention they paid
to video, audio, and captions, as well as the usefulness of these modalities. They were also asked to
describe the difficulties they encountered when watching the videos and taking vocabulary tests, as well
as how these difficulties can be avoided.

The descriptive statistics for attention paid to various modalities are reported in Table 4. In the VAC
group, the participants thought they paid most attention to captions, then to video, then to audio. In the
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VA group, the participants said they paid the same amount of attention to audio and video. In the VC
group, the participants reported paying more attention to captions than to video. That is, both the VAC
and the VC groups seemed to pay most attention to captions.

Table 4. Participants’ Perception of the Amount of Attention Paid to Audio, Captions, and Video

VAC (N=38) VA (N=9) VC(N=9)
M SD M SD M SD
Audio 3.75 1.28 4.33 0.71
Captions 4.5 1.07 411 0.78
Video 4.25 0.71 4.33 0.71 3.56 0.88

Note. Higher means indicate more reported attention.

The participants were also asked to rate the utility of video, as well as captions and audio when available,
for their understanding of the clips. The descriptive statistics from these data are reported in Table 5. In
all three groups, the participants found video to be most helpful, although, as mentioned above, none of
the three groups reported paying most attention to video. The VAC group found audio to be the least
helpful.

Table 5. Participants’ Perception of the Amount of Help Obtained from Audio, Captions, and Video

VAC (N = 8) VA (N=9) VC (N = 9)
M sD M sD M sD
Audio 3.25 1.39 3.11 0.93
Captions 4.13 0.99 4.00 1.00
Video 4.75 0.46 4.78 0.44 4.67 0.71

Note. Higher means indicate more reported helpfulness.

Reported difficulties with watching the videos and completing vocabulary tests and their solutions also
reveal to what modalities the learners were attending (see Table 6). Participants in all groups had some
difficulty with audio or captions. Such difficulties were contributed to the speed of the dialogs (they were
too fast), lack of time to read all captions, and the heavy burden of reading captions while watching the
videos at the same time. One learner also mentioned focusing only on known words due to captions.
Another learner reported reading captions and scanning the images, but having no time to listen to audio.
One more learner tried to sound out captions because there was no audio. Because learners in the VAC
group did not specify whether a “fast dialog” and “very fluent Russian” referred to audio, captions, or
both, it is not clear which kind of stimulus as a whole was more difficult to process, captions or audio.

Participants in all groups reported that they had difficulty with unknown vocabulary and vocabulary tests.
Many participants mentioned that they could not figure out the meanings of new words or that there was
too much new vocabulary. One participant pointed out that it was difficult to learn words not supported
by images. Learners also mentioned not remembering which specific words were used in the videos,
especially their aural forms. Some participants reported that they could guess the meanings of the words
while watching the videos, but forgot the actual words by the time they had to take a vocabulary test.
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Table 6. Difficulties with Watching Videos and Completing Vocabulary Tests and their Mitigation

VAC(N=8) VA(N=9) VC(N=09)

Difficulties
With audio or captions
fast dialog 2 2
fast flow of captions 5
very fluent Russian 1
trying to read captions and watch videos at once 1

captions make one focus on known words
only read captions and scanned visual images
trying to sound out captions due to lack of audio 1

With vocabulary in the videos and tests
too much new vocabulary 1
figuring out meanings of new words
learning words not supported by images
were in the video
remembering aural word forms from the video
translating
remembering word-meaning associations

w kL, wbs
I

g~ P DN
w
»

What can lessen the difficulties?

Scaffolding
shorter sentences in the dialog 1
captions
slower dialog 2
sound
more time for reading captions

Knowledge of Russian
more knowledge of Russian 3
more known or pre-taught vocabulary 5 2
more time to get familiar with pre-viewing vocabulary 1
dictionary

Note. The numbers indicate how many within the group provided the given response.

The learners were also asked what could have helped them understand the videos better. The participants
mentioned various types of scaffolding (depending on the group they were in), such as shorter sentences,
captions, sound, more time to read captions, or slower dialog. It appears that most learners wanted to have
access to all modalities (video, audio, and captions) and have more time to process the information in
these modalities. However, while only two learners in the VC group did not state that they would like to
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have audio, six learners in the VA group did not say anything about captions. That is, it is either more
important or more natural for the learners to watch videos with audio than with captions, as one would
expect. Several learners provided another solution to the problem of not understanding the videos: a better
knowledge of Russian in general or vocabulary in particular.

What strategies do learners use to acquire new vocabulary from videos?

On the final questionnaire, the participants were asked whether they learned new words from the videos
and how they were able to do that. The strategies learners reported and their frequencies are provided in
Table 7 and can be divided into two categories: modality-specific strategies and common vocabulary
guessing strategies.

Regarding modality-specific strategies, six learners from each group reported using visual images to help
them figure out the meanings of new words. One participant wrote, “Most words | learned were
accompanied by actions on screen, such as sadites’ [“sit down™], proshu vas [“after you™], and boksyor
[“boxer”].” The participants in the VAC group did not say whether they matched visual images to
captions, audio, or both.

Concerning common vocabulary guessing strategies, only one participant in the VAC group reported
using them; specifically, this learner relied on familiar roots. More participants in the other two groups
mentioned that they used guessing strategies: five participants in the VA group and four in the VVC group.
The participants thought they had understood new words which were similar to their L1s (English,
Spanish, or Italian), although they did not realize that some of these words were false cognates. They also
reported using roots of familiar words, relying on the verbal context, and employing their knowledge of
grammar to understand new words.

Table 7. Learners’ Strategies and their Frequencies for Learning New Words

Strategies VAC (N=38) VA (N=9) VC (N=9)
Modality-specific strategies
matching visual images with words 6 6 6
reading captions 1

Common vocabulary guessing strategies

recognizing words that are similar to L1 3 1
using the roots of known words 1 1
paying attention to verbal context 1 1
paying attention to grammar 1 1

Note. The numbers indicate how many within the group provided the given response.

DISCUSSION

The intent of this study was to investigate vocabulary acquisition from different types of video input
when the goal is to both understand the content of the videos and to learn new words from them. The
results suggest that for beginning learners with better reading than listening skills: (a) captions facilitate
recognition of written word forms, while audio facilitates recognition of aural word forms; (b) more word
meanings are learned when videos are shown with both audio and captions than with either audio or
captions; (c) participants think they pay most attention to captions, then to video, then to audio, but they
consider video to be the most helpful; some participants have difficulty attending to all three modalities;
and (d) the meanings of some new words can be learned from very difficult authentic videos when the
language is well-supported by visual images. These findings are discussed below in detail.
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Does the modality of input have a differential effect on the learning of written and aural forms of
vocabulary?

Since the VA group performed better on aural than on written recognition test, and the performance of the
VC group resulted in the reverse pattern, the results support the hypothesis that recognition of form is best
when modality of input and test modality are the same, as was found by Bird and Williams (2002). Jones
(2004), on the other hand, found that vocabulary recognition was not affected by the modality of the test.
However, in her study text was in L1, while in this study captions and vocabulary tests were in L2.
Additionally, in Jones’ study test modalities were written and pictorial, while in this study they were
written and aural.

Contrary to the hypothesis, it was found that for recall of meaning test modality does not interact with
input modality. As mentioned earlier, recognition and translation of vocabulary are different skills
(Nation, 2001). The recognition test indicates whether learners have noticed the forms in the input, that is,
their episodic memory of the forms, while the translation test indicates whether learners have understood
the meaning of the forms (Pulido, 2004). Compared to form recognition, production of meaning requires
deeper processing because learners need to deduce the meaning of the form while they watch the videos,
and then recall the meaning of the form when they take the test. It is possible that if learners understood
and remembered the meaning of the word, they have built the connections between the meaning and both
of its forms (written and aural). Thus it does not matter whether they have to produce the meaning of the
written or of the aural form of the same word, or at least the differences are not substantial. On the other
hand, if learners have only noticed the form either through reading or listening, but did not understand its
meaning, one can suppose that they have not built connections between the written and aural forms.

For form recognition, the results also support the hypothesis that given both written and aural input,
learners presented with video, audio, and captions would perform better on written than on aural tests.
This could be due to instruction because the participants in this study appeared to have better reading than
listening skills, or due to the previous finding that people in general process written input better than aural
(Nelson et al., 2005) at least when non-logographic script is used.

Is the overall learning of words (i.e., combined written and aural vocabulary) affected by different
input modalities?

The hypothesis was that learners would be able to recognize and translate more vocabulary in the VAC
group than in the VA group. That is, captions were predicted to increase the acquisition of vocabulary.
This was only partially confirmed: while the VAC group scored significantly higher than the VA group
on overall translation, there were no differences between the groups on overall recognition. It was
mentioned earlier that recognition of written and aural forms depends on modality of input, so there is an
interaction effect. It appears that for acquiring word meaning, the most beneficial condition is video
combined with both written and aural verbal input, but for form recognition, there is no effect from
combined written and aural verbal input.

The fact that learners in the VAC group were able to acquire more word meanings than those in the VA
group is in line with findings in previous research on captions (Baltova, 1999; Danan, 1992; Neuman &
Koskinen, 1992). However, this runs counter to Robinson’s (2003) hypothesis that attentional division
among many stimuli may be negatively taxing for L2 learners. Even though the learners in the VAC
group had to divide their attention among more stimuli than those in the VC and the VA groups, and even
reported that following audio or captions was cognitively taxing, the process of doing so did not hinder
their language learning. In fact, in this study it was found that performing three tasks was better than
performing two. This finding also opposes the predictions of cognitive load theory: according to the
redundancy principle, the presentation of the same information simultaneously through two modalities
(text and audio) negatively affects information processing at least in L1 (Sweller, 2005). One explanation
why native speakers and L2 learners may process information in multiple modalities differently is the
idea that certain kinds of redundancy, such as repetitions, topic-fronting, or paraphrase, can be beneficial
for learners’ comprehension of input (Larsen-Freeman & Long, 1991). In multimedia environments,
redundancy stemming from different modalities might be also beneficial. Jones (2003) and Grgurovi¢ and
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Hegelheimer (2007) attribute the advantage of redundancy through multiple modalities to learners’
individual preferences: learners choose what they need to focus on (video, audio, or captions).
Additionally, while the processing of speech is natural for native speakers, learners, especially at the
beginning level, might not even know where each word begins and ends. As Ellis (2003, p. 77) put it,
“learning to understand a language involves parsing the speech stream into chunks which reliably mark
meaning.” Captions could be more useful than distracting because they help learners parse the stream of
speech, as was suggested by Vanderplank (1993) and reflected in the learners’ comments in Winke et al.
(2008).

It is also possible that captions help beginners more than audio in learning new vocabulary from videos
because the VVC group scored higher than the VA group. However, because this difference was not
significant, further research is needed. On the other hand, even if learners can process captions better than
audio, there is evidence in this dataset that they still attend to audio because the VAC group was able to
recall more word meanings than the VVC group, although this difference was not significant. In other
words, attention (at some level) was paid to audio and can be considered as the factor that increased word
recall. This supports Markham’s (1999) finding that learners attend to audio when they also have captions.

Although the VVC group slightly outperformed the VA group, it is not suggested that learners should be
exposed to the VVC rather than the VA input. The VC group was used only for research purposes and is
generally not suitable for instruction because, as evident from the participants’ comments, this condition
is unnatural. One learner tried to sound out captions because there was no audio, and most learners in the
VC group said they wanted audio.

What do the learners attend to when watching videos?

The participants reported paying most attention to captions, then video, then audio. Thus, as predicted,
learners paid attention to all three modalities, and they paid more attention to captions than to audio. This
suggests that captions might have an advantage over audio, which goes along with the results of the
vocabulary tests: in the VAC group written recognition was higher than aural, and the VVC group
outperformed the VA group on the translation test. The participants also reported paying some attention to
audio rather then completely ignoring it, although one participant in the VAC group did mention that
he/she ignored the audio while trying to process video and captions. It is not surprising that participants
paid attention to video because studies on listening comprehension (Hernandez, 2005; Sueyoshi &
Hardison, 2005) and multimedia annotations (Al-Seghayer, 2001; Chun & Plass, 1996a) found that video
enhances comprehension and vocabulary learning as compared to verbal information. Wagner (2007)
found that when listening to a lecture or a dialog, all learners paid attention to video, although to varying
degrees.

While learners seem to attend more to captions than to video, the participants reported that video is more
helpful than captions. A plausible explanation is that language learners can only understand a portion of
captions in L2, but they have no difficulty processing visual images and thus find them more helpful. This
goes along with the fact that learners in all groups were reporting difficulties following audio or captions,
but not video, which supports previous findings (Taylor, 2005; Vanderplank, 1988). In Jones (2003),
some learners reported that although annotations in the form of L1 translations were helpful, they did not
encourage deep thinking. On the other hand, pictures did lead to deep processing of aural input, especially
when combined with text. If learners find L1 translations less helpful than images, they will surely find
captions in L2 less helpful than video. Studies reviewed in Paivio (2007) support learners’ reports that
imagery has an advantage over verbal input for information processing.

An interesting finding was that many learners preferred to have access to all modalities (video, audio, and
captions), even though they also reported difficulties processing all three modalities. While this seems to
be a contradiction, it could be that some cognitively taxing tasks are beneficial for language learners,
especially when multimedia is involved. In Jones (2003), learners who did not have access to annotations
during a listening task were frustrated because they could not comprehend the input, while learners who
had annotations in various modalities did not express such concerns. Thus, for language learners a
combination of input in multiple modalities may be more of an advantage rather than a distraction.
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What strategies do learners use to acquire new vocabulary from videos?

As predicted, it appears that visual context in combination with either aural or written language is a
frequently used strategy to learn new words from videos. The same was found in previous research on
multimedia annotations (Al-Seghayer, 2001; Chun & Plass, 1996a; Jones & Plass, 2002; Plass et al., 1998,
2003). The detailed analysis of the translation test results shows that the clarity of visuals is important: on
average, 36% of words well-supported by visual images were translated correctly, but only 6% of
concrete and abstract words which were not clearly represented by images were translated correctly. One
participant also pointed out that it was difficult to learn words not supported by images. However, readers
should keep in mind that visual images often matched the language in these videos, which is not
necessarily the case in all videos. In terms of the differences between groups, participants in the VAC
group reported using fewer general guessing strategies than the participants in the other two groups. This
could be because they were paying attention to all three modalities and did not have time to employ other
strategies, or because visual images in conjunction with audio and captions were enough to understand the
meanings of many new words. These findings relate especially to videos that were difficult for the
learners. It is possible that learners at higher proficiency levels would have used more general guessing
strategies.

It should be noted that although all learners acquired some vocabulary (between 3 and 7 new words),
based on the comments from the final questionnaire, many participants did not feel that they learned new
words. The absence of feedback may explain these results. The participants often guessed the meanings of
the words, but they did not know whether they learned them correctly. In fact, 19% of all accepted
translations were incorrect, although possible in the context of the videos. In addition, two learners said “I
don’t know that | learned any new words to the extent that | would feel comfortable using them—~but |
could probably recognize a few” and “I comprehended cognates, but cannot use them.” Additionally,
several participants reported that they could guess the meanings of the words while watching the videos,
but forgot the actual words by the time they had to take a vocabulary test. To convince the students that
they can learn some vocabulary from videos, teachers should provide learners with feedback and
opportunities for production.

CONCLUSION

The pedagogical implication of this study is that different types of video input seem to provide different
benefits. First, teachers can use videos to improve their students’ vocabulary knowledge. Vocabulary
knowledge is often a big hurdle for language learners, and it seems that captioned video with content
well-supported by visual images can be a useful type of input, especially for beginning learners who often
receive little authentic input because it is deemed as too difficult. However, when the goal is to improve
listening, another skill with which foreign language learners often have difficulties, videos should be
without captions. Teachers can also show a video once with captions and once without if the goals are
both vocabulary learning and listening skills development. Videos can be used not only for learning new
vocabulary, but also to reinforce initially learned vocabulary because the combination of images and
verbal forms in the aural or written mode helps subsequent recall of vocabulary (Mayer, 2001; Paivio,
2007). Finally, learners should be exposed to captioned videos so that they can develop strategies for
dealing with several types of input at the same time (Vanderplank, 1988).

Several questions were answered in this study, but future research is necessary to continue investigating
how L2 learners process captioned videos. The findings of this study are limited in several ways. First, a
larger sample size would increase power, that is, the probability that a test will find an effect assuming
that it exists in the population. Second, a better control of target word selection, such as exclusion of
cognates, would have been desirable, but this was constrained by the availability of videos in which new
words were well-supported visually. The extreme shortness of vocabulary tests was also due to the
available videos, which affected the test reliability and thus the validity of the findings. It is advisable to
replicate this study with a larger number of videos and longer vocabulary tests. If such videos are not
available, the researchers could consider creating their own videos. Another methodological issue is the
way learners’ strategies and their viewing behavior were investigated. While learners’ reports of what
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they paid attention to provide directions for further research, these results should be interpreted with
caution because no statistical analyses were performed, and the reliability of self-reported data is not clear.
Additionally, on the final questionnaire the participants reported some of the strategies they employed for
learning the new words from videos, but their explanations were not very detailed, possibly because
learners themselves are not aware of this process. Verbal reports, such as stimulated recall or think-aloud
protocols, might be a better method for investigating the processing of video. Eye-tracking technology
could be also used to investigate how learners attend to video and captions, but not audio.

The generalizability of the findings is also restricted by the nature of the videos and participant pool. The
videos were of the comedy genre rather than informative, and they contained a large number of vivid
images, which was conducive to the learning of new vocabulary. If videos had a heavier information load,
for example, depicting historic events, the learners could have paid more attention to the propositional
content rather than new vocabulary. The participants in this study were beginners at a university foreign
language program in the US. They did not often watch videos with captions in Russian, at least as part of
their course, and thus might have not developed strategies for dealing with different types of input
simultaneously. These learners also appeared to have better reading than listening skills. Thus, the results
cannot be generalized to learners of different proficiency levels, in different contexts, such as the target
language environment, or with different types of instruction. Finally, script differences can play a role in
the way learners process captions (Winke et al., 2008). Native speakers of English learning Chinese or
Arabic could receive fewer benefits from captions in vocabulary learning than learners of Russian or
German, or their processing strategies might be different.

Future studies could take different directions to investigate vocabulary acquisition from captioned videos.
One factor not taken into account in this study is individual differences in modality preferences, which
could influence vocabulary acquisition from videos. Ddrnyei (2005) suggested that some people are
visual and others are auditory learners. Spatial and verbal working memory might also contribute to
individual differences affecting cognitive processing of videos since this was a factor in studies on
multimedia annotations (Plass et al., 1998, 2003). The researchers could also look into other beneficial
ways of using captions in language instruction. For example, as one anonymous reviewer suggested,
captions in a form of dynamic glosses are now possible with recent technological developments and
should be investigated. Giving learners some control over their learning can increase the benefits of
instruction. In Jones (2003), participants liked the fact that they could choose from multiple modalities,
and in this study learners wished they had control over the number of times they could play the videos.
Finally, more research is needed to understand how language learners as opposed to native speakers learn
in multimedia environments as the results in this study suggest that the processes might be different.

NOTES

1. The initial criteria for target word selection were not strict, which made it possible to identify the
maximum number of possible target words. This was necessary in order to maximize the length of the
vocabulary tests, thus making them more reliable. For example, even though many participants might
have known the word holodnij (“cold”), it was nevertheless included in the vocabulary test. Ideally,
videos with a large number of unknown target words that were well-supported visually would be used,
but I was not able to find such videos. | was also not able to find more videos of this kind. The solution to
this limitation was the use of the word knowledge test to identify which words were new for each
participant. In addition, the target words were counterbalanced across written and aural vocabulary tests
in such a way that half of the words predicted to be possibly known were on the aural test, and the other
half on the written test. For the same reason, words that are easy to learn, such as cognates, were included.
However, they were evenly divided between written and aural vocabulary tests.

2. While a more principled approach of measuring the ratio of known/unknown words in the videos
would have been to give the participants a word knowledge test of all words in the videos, this was not
done because the participants were willing to volunteer for a limited amount of time. The use of the
instructor’s judgments was considered acceptable because the participants were in a foreign language
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environment, and only three participants had completed a study-abroad program (as they indicated in the
background questionnaire). That is, most students had limited exposure to vocabulary not used in the
classroom. Since the ratio of known/unknown words in the videos was used to describe the nature of the
videos rather than as a variable, a more stringent measure was not considered crucial for this study.

3. Although the sample size in each group was relatively small, the homogeneity of variances assumption
was met, thus it was appropriate to use an ANOVA test.
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APPENDIX A. One of Two Group Equality Tests

Jlena: Kakue 1b1 kynuna nonapku Ha Hosslit 'on?
Lena: What presents did you buy for the New Year?

Omst: Cectpe u Opaty s Kynuiia UCPYIIKH.
Olya: For my sister and my brother, | bought toys.

Omnst: Mawme s Kynuia 9yJiku.
Olya: For my mom, | bought panty hose.

Ons: Tére—IIaToxK.
Olya: For my aunt, | bought a head scarf.

Omns: Iame s Kynmra peMeHb.
Olya: For my dad, | bought a belt.

Omnst: A TeI 9TO Kynumua?
Olya: And what did you buy?

Jlena: A s mane Kynuia nepyaTku.
Lena: For my dad, | bought gloves.

Jlena: Mame s Kynuna nuiamy.
Lena: For my mom, | bought a hat.

Jlena: CecTpe—ILKaTyJIKYy.
Lena: For my sister | bought a jewelry box.

Jlena: A OpaTy st JaM JCHBIH.
Lena: And my brother will get money.

Note. Target words supported by visual images are underlined here, but not in the study. Translation is provided for the journal
readers only, not for the participants.
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APPENDIX B. Target Words from Videos

Video 1 Video 2 Video 3
boksyor (“boxer”) yesh (“eat”) sadites’ (“sit down”)
ohotnik (“hunter”) ne budu (“1 won’t”) tsvetochki (“flowers”)
iz OMONa (“from SWAT”) morkovka (“carrot™) obaldet” (“wow™)
tankist (“tank operator”) sol” (“salt”) divnij (“nice”)
lyotchik (“pilot”) lapsha (“noodles”) proshu vas (“after you™)
komandir korablya (“ship commander”)  lupa (“magnifying glass”) pohozhi (“look like™)

goryachij (“hot™) naryadnaya (“dressed up”)
holodnij (“cold”) prichyoska (“hairdo”)
lopaj (colloquial “eat™) potresayushche (“super”)
luk (“onion) kulonchik (“pendant™)

kompot (“compote”)
korotkaya (“short”)
Note. All captions (including target words) appeared in Cyrillic in the study.
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APPENDIX C. Sample Comprehension, Vocabulary, and Word Knowledge Tests for Videos
Mark the following as true or false.

The boys” friends will help them fight.
The boys are saying they will be in the military when they grow up.

The boys are brothers.

Check all words/phrases that were in the video.

KOMaHHUp KOpabdJst NETYUK
TaHTOPUCT 6011080
CBOPHHK TaHKUCT

Now you will hear six words or phrases. Check all of those that were in the video.

1. 4.
2. 5.
3. 6.

Translate the following words/phrases into English.
n3 OMOHa

OXOTHHK

00KcEp

Now listen to three words/phrases and translate them into English.
1.

[Note. Translation test was not on the same page as the recognition test. ]

What was your knowledge of these words before today? Circle the corresponding number.

Never encountered it Encountered it Know its meaning Use it
Ookcep 1 2 3 4
OXOTHHK 1 2 3 4
raHTOPHCT® 1 2 3 4

[Note. Words marked with * are non-words (they were not marked in the original test).]
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APPENDIX D. Final Questionnaire

1. Did you like watching Russian videos? Yes No
Why?
2. Did you learn any new words when watching the videos?  Yes No

If yes, describe what you did to figure out the meanings of new words.

3. For each of the following statements, please circle the option that applies to you.
a.  When watching the videos, | was listening to the sound
All the time Most of the time Half of the time Some of the time Not at all
b. When watching the videos, | was reading the captions
All the time Most of the time Half of the time Some of the time Not at all
c. When watching the videos, | was paying attention to the visual images
All the time Most of the time Half of the time Some of the time Not at all

4. What were the most difficult things for you when watching the videos?
5. What would have helped you to understand the videos better?
6. What was difficult while you were doing the exercises after the videos?
7. Please rate the following statements on a scale from 5 to 1.
a. “The captions helped me to understand the videos.”
Strongly agree Strongly disagree
5 4 3 2 1
b. “The audio helped me to understand the videos.”
Strongly agree Strongly disagree
5 4 3 2 1
c. “The visual images helped me to understand the videos.”
Strongly agree Strongly disagree

5 4 3 2 1

8. If you have more comments, please write them here.

Language Learning & Technology 73



	Word Bookmarks
	Table1
	T1
	T2
	F1
	N1
	N2
	N3
	F2
	T4
	T5
	T6
	T7
	Note1
	Note2
	Note3
	AppendixA
	AppendixB
	AppendixC
	AppendixD


