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Abstract
The complexity of while-viewing activities (listening, viewing, reading, and writ-
ing simultaneously) has been mostly ignored in the fields of teaching and testing
L2 listening. To address this gap, an innovative technique has been proposed: the
use of audiovisual comprehension questions imprinted in the video in the form
of subtitles. In essence, questions appear on screen a few seconds ahead of the
fragment to which they are associated, and they continue on screen until the
end of the pertinent scene. This work reports on an approximate replication of
Casañ-Núñez’s (2017c) study on this methodology. The original study researched
if imprinted questions had an impact on second language students’ audiovisual
comprehension test performance and what examinees thought about this tech-
nique. The aim of the replication study is twofold. Firstly, it was designed to con-
firm or not the results of the original study. Secondly, it investigates for the first
time whether imprinted questions have an effect on second language learners’
viewing behavior with regard to the video image. As in the original study, im-
printed questions do not have a statistically significant effect on test perfor-
mance, but participants’ attitudes towards this technique are positive. The re-
sults also suggest that this technique could be an effective way of reducing the
conflict of visual attention between watching a video and completing a written
task simultaneously. Finally, the limitations of the study are addressed and some
possible directions for future research are proposed.

Keywords: audiovisual comprehension; language teaching; language testing;
listening comprehension; replication study
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1. Introduction

From a theoretical point of view, the use of visuals in education is supported by
Mayer’s cognitive theory of multimedia learning. According to this theory, peo-
ple learn better from words and images than from words alone (Mayer, 2014).
Audiovisual materials are a common practice in the second language (L2) class-
room, and there is a growing number of authors that advocate the use of video
in L2 testing (e.g., Suvorov, 2015; Wagner, 2010). Surprisingly, little attention has
been paid to what L2 learners do while they complete an audiovisual task. Al-
derson, Clapham, and Wall (1995) observe that “many students were not actu-
ally watching the video monitors: rather, they were reading their answer sheets
whilst listening to the soundtrack and responding on the basis of what they
heard” (p. 219). Elmankush (2017), Ockey (2007), Suvorov (2015), and Wagner
(2007, 2010) quantify the amount of time that examinees watch the videos
while they complete the test, and in most cases, the average viewing time is less
than 60% of the playing time. Obviously, there is a conflict in visual attention
between viewing a video and completing a written task at the same time. As far
as we know, this difficulty has been mostly ignored in the fields of teaching and
testing L2 listening. To start addressing this gap on research, Casañ-Núñez (2018)
has proposed an innovative technique: the usage of audiovisual comprehension
questions imprinted in the video in the form of subtitles and synchronized with
the relevant fragments, for L2 learning and testing. The current study is part of
an ongoing investigation on this technique. Specifically, the current work re-
searches whether imprinted questions have an effect on test-takers’ performance
and visual behavior in an L2 viewing comprehension test.

2. Literature review

2.1. Definition of listening comprehension

There is not an all-encompassing definition of listening (Worthington & Bodie,
2018). The International Listening Association (1996) defines the skill as “the pro-
cess of receiving, constructing meaning from and responding to spoken and/or non-
verbal messages”. This description accounts for the nature of most listening situa-
tions, that is, with few exceptions (e.g., listening to the radio), the listener/viewer
must attend to both verbal and visual information. This fact has led authors such as
Harris (2003) and Lynch (2012) to suggest that the term listening does not reflect
the multimodal nature of listening. From now on, in this paper, the compound lis-
tening/audiovisual comprehension will be utilized to encompass both listening-only
and viewing comprehension situations, listening comprehension will  be  used  to
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refer to listening-only contexts, and both viewing comprehension and audiovisual
comprehension will be employed to describe multimodal conditions.

2.2. Complexity of audiovisual comprehension activities

Many authors suggest the pedagogic exploitation of audio and/or audiovisual
texts for L2 learning in three stages: before listening/viewing, while listen-
ing/viewing, and after listening/viewing (e.g., Richards & Burns, 2012; Rost,
2016). With regard to the while-listening phase, Underwood (1989) points out
that “it is extremely difficult to listen and write at the same time, particularly in
a foreign language” (p. 48). The while-viewing phase can be even more demand-
ing. On the one hand, as Vandergrift and Goh (2012) highlight, paying attention
to  the  images,  the  audio  and the  task  at  the  same time can  lead  to  working
memory overload. On the other hand, there is a conflict in visual attention be-
tween looking at a video and completing a written activity simultaneously.
Elmankush (2017), Ockey (2007), Suvorov (2015) and Wagner (2007, 2010) have
explicitly researched test-takers’ viewing behavior in L2 audiovisual comprehen-
sion tests. Ockey (2007) and Wagner (2007, 2010) videotape test-takers and
measure the amount of time that they take to look at the image while the video
is playing. Ockey (2007) finds out that participants (N = 6) watch the video 44.9%
of the playing time, Wagner (2007) 69% (N = 36), and Wagner (2010) 47.9% (N =
56). Suvorov (2015) and Elmankush (2017) employ eye-tracking technology to in-
vestigate examinees’ viewing behavior. Suvorov (2015) researches how test-takers
interact with two types of videos: content videos (visuals are related to the verbal
information) and context videos (the image offers information about the commu-
nicative situation). The percentage of time that test-takers (N = 33) spend looking
at the image in content videos (57.9%) is statistically significantly higher than in
context videos (50.7%). Suvorov (2015) suggests that the examinees find content
videos more interesting and informative than context ones. In Elmankush’s (2017)
study, test-takers (N = 30) view the videos 57.4% of the playing time.

The degrees of attention to the image found in these studies are rather
low in most cases, and they may have a negative effect on the comprehension
of the audiovisual text. According to Sidaty, Larabi, and Saadane (2017, p. 97),
“auditory signals can influence our visual perception and vice versa”. A well-
known example of the influence of vision upon speech perception is the McGurk
and MacDonald effect (McGurk & MacDonald, 1976). In this experiment, a woman
was filmed while she repeated ba-ba, ga-ga, pa-pa or ka-ka. From the original re-
cording four videos were produced in which the original audio and lip movements
were combined in the following way: (1) ba-voice/ga-lips, (2) ga-voice/ba-lips; (3)
pa-voice/ka-lips; (4) ka-voice/pa-lips. A hundred and three people were tested
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under two conditions: audiovisual, where they watched the videos and repeated
what they heard, and audiotory, where they looked away from the screen and
repeated what they heard. Under the auditory condition accuracy was high,
whereas under the audiovisual condition mistakes were noteworthy. In the field
of cinema, Chion (1994, p. 21) explains that sound and image influence each other
in audiovisual perception: “sound shows us the image differently than what the
image shows alone, and the image likewise makes us hear sound differently than
if the sound were ringing out in the dark”. For instance, “the same sound can con-
vincingly serve as the sound effect for a crushed watermelon in a comedy or for a
head blown to smithereens in a war film” (Chion, 1994, p. 23).

Cognitive load theory (Jiang, Kalyuga, & Sweller, 2017; Sweller, Ayres, &
Kalyuga, 2011) is an instructional theory grounded in the knowledge of the hu-
man cognitive architecture. Its purpose is “to maximize construction of orga-
nized knowledge by managing the cognitive load experienced by the learners”
(Jiang et al., 2017, p. 2). According to this theory, the cognitive load required by
learning tasks can be divided into two categories: intrinsic and extraneous. The
intrinsic cognitive load is imposed by the inherent nature of the materials, and
the extraneous cognitive load by the way in which the information is presented.
The former is fixed, whereas the latter can be altered “by changing instructional
designs to increase learning efficiency and to maximize learning outcomes”
(Jiang et al., 2017, p.3). Intrinsic and extraneous cognitive load are additive and
they define the total cognitive load needed to process learning materials
(Sweller et al., 2011). If the total cognitive load surpasses “the available re-
sources of working memory, the cognitive system will fail, at least in part, to
process necessary information” (Sweller et al., 2011, p. 58). We consider that
this theory can be applied to L2 while-viewing activities. As watching video ma-
terials in an L2 already imposes a high intrinsic cognitive load, especially to non-
competent L2 viewers, it follows that while-viewing activities must be planned
so as to generate a low extraneous cognitive load.

2.3. Imprinted questions

Casañ-Núñez (2018) proposes an innovative technique that may help reduce the
difficulty of while-viewing activities in the fields of L2 teaching and testing: the
use of audiovisual comprehension questions imprinted in the video in the form
of subtitles and synchronized with the relevant fragments. In essence, questions
appear on screen a few seconds ahead of the fragment to which they are asso-
ciated and they continue on screen until the end of the pertinent scene. Questions
involve scarce reading: up to two lines and up to 37 characters per line. Formal
features (lines, position, font type, reading time, etc.) are based on established
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conventions in the use of subtitles according to Díaz Cintas (2013), Díaz Cintas
and Remael (2007) and the Spanish Association for Standardization and Certifi-
cation (AENOR, 2012). A film scene with imprinted questions is available at
https://youtu.be/ALw8XJkrbDQ. This technique may have some benefits over
viewings where the comprehension activity is available only on paper:

1. Theoretically, it reduces the conflict in visual attention between viewing
the video and completing the task, by temporally and spatially approxi-
mating the questions and the relevant fragments.

2. Hypothetically, the fact that questions are synchronized with the rele-
vant fragments helps learners or test-takers to focus their attention on
the pertinent scenes of the video.

3. Theoretically, it simplifies the activity, as students would only need to
pay attention to one imprinted question at a time, rather than having to
concentrate on several questions simultaneously on paper.

4. Hypothetically, in the event that a student loses focus, he/she is helped to
continue the activity when the next imprinted question appears on screen.

5. Theoretically, the previous benefits lower the extraneous cognitive load
of the activity.

6. In other words, this technique may free up cognitive resources that
some learners may need to process the audiovisual text and answer the
comprehension questions.

7. Overall, L2 students have positive opinions about this technique (Casañ-
Núñez, 2017c; Torres-Salvador, 2019).

This methodology is considered especially beneficial for adult unskilled listen-
ers/viewers (A1, A2 and B1 levels according to the Common European Frame-
work for Languages, Council of Europe, 2018). This is so because, according to
Field (2008), non-competent listeners/viewers employ a great amount of work-
ing memory in decoding, and they may reach working memory overload faster
than competent listeners/viewers. The strategy does not aim to replace other
practices with video but to complement them.

The proposal is the result of an ongoing multiphase mixed-methods inves-
tigation (Creswell, 2014) composed of several studies. As part of this investiga-
tion, Casañ-Núñez (2017c) conducted a multimethod study (Morse, 2003) with
two main objectives: (1) enquire whether imprinted questions had an impact on
Spanish L2 students’ audiovisual comprehension test performance, and (2) as-
certain what test-takers thought about this methodology. 41 Spanish L2 learners
were  involved  in  the  study  (22  in  the  control  group  and  19  in  the  treatment
group). As for the first research objective, the author hypothesized that partici-
pants who took a viewing comprehension test with questions imprinted in the
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video (experimental group) would outperform participants that sat the same
test without them (control group) thanks to the first five theoretical benefits of
imprinted questions. Nevertheless, a null hypothesis of no difference was
tested. The results did not confirm the hypothesis that the experimental group
would outperform the control group in the test. Concerning the second research
objective, on the grounds of the first five theoretical benefits of imprinted ques-
tions, the author hypothesized that examinees of the experimental group would
have positive attitudes towards this methodology, and the results confirmed this
hypothesis. Casañ-Nuñez’s (2017c) study was the first and only that researched
whether imprinted questions had any impact on L2 learners’ audiovisual com-
prehension test performance, and there is no other work to compare the results
to. As a future research line, the researcher suggested investigating whether im-
printed questions had an effect on L2 learners’ viewing behavior with regard to
the video image. On the basis of the first benefit of imprinted questions, the
author hypothesized that this technique would make it easier for students to
watch a video while they simultaneously conduct a task. This is an important
matter because, as mentioned before, studies that researched examinees’ visual
behavior in L2 audiovisual comprehension tests found rather low degrees of at-
tention to the video image.

2.4. Purpose statement and research questions

In light of the difficulty of L2 audiovisual comprehension while-viewing activities,
little attention paid to this issue, the theoretical benefits of imprinted questions,
the scarce research on the impact of imprinted questions on comprehension and
the lack of research of its effect on students’ viewing behavior, it was decided to
conduct an approximate replication (Porte, 2012) of Casañ-Nuñez’s (2017c) study.
The aim was twofold. Firstly, it was designed to confirm or not the results of the
original study. Secondly, it investigated for the first time whether imprinted ques-
tions had an effect on L2 learners’ viewing behavior with regard to the video im-
age. The following research questions (RQ) were addressed:

1. RQ 1: Does the use of questions imprinted within the video in the form of
subtitles and synchronized with the relevant fragments in an L2 audiovis-
ual comprehension test have an impact on test-takers’ performance?

2. RQ 2: To what extent do test-takers agree or disagree that the synchro-
nized video-imprinted questions helped them to complete the test?

3. RQ 3: Does the use of synchronized video-imprinted questions have an
impact on test-takers’ viewing behavior?
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RQs 1 and 2 were drawn from the original  study, whereas RQ 3 was an
addition to the replication study. Similarly to Casañ-Nuñez’s (2017c) study, on
the grounds of the first five potential benefits of imprinted questions, it was
foreseen that examinees that took an audiovisual comprehension test with the
items available on paper and the stems of the questions imprinted in the video
(the experimental group) would a) outperform test-takers that sat the same test
with the questions available only on paper (the control group) and b) have pos-
itive attitudes towards this methodology. On the grounds of the first theoretical
benefit, it was hypothesized that test-takers would view the audiovisual texts
longer than participants in the control group. Nonetheless, as in the original
study, null hypotheses of no difference were tested.

If the data in the current study supported the hypotheses, it would have
a considerable impact on L2 learning and testing. It would suggest that this tech-
nique is useful for lowering the visual attention conflict and the extraneous cog-
nitive load of while-viewing activities. This would be particularly beneficial for
L2 non-competent listeners/viewers.

3. Method

This approximate replication study (Porte, 2012) closely complied with the re-
search procedures in Casañ-Nuñez’s (2017c) study with one exception: the in-
vestigation of students’ visual behavior was added in the replication.

3.1. Study design

As in the original study, a multimethod design (Morse, 2003) was used. It in-
volved the collection of four quantitative datasets that were employed to re-
spond to the various research questions. First of all, participants were surveyed
to get to know the sample and some of their preferences concerning listen-
ing/audiovisual comprehension. After that, a viewing comprehension test was
administered to investigate if test-takers of the control and experimental groups
performed differently. Participants were video recorded while they took the test
to find out if there were differences in visual behavior between the control and
experimental groups. Lastly, attitudinal data towards the usage of imprinted
questions from the treatment group was gathered through a questionnaire.

3.2. Participants

As in the original study, the sample was selected by a convenience, non-probabil-
istic sampling method (Battaglia, 2008). Whereas in the original study participants
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were Spanish L2 learners at the Universidade de Coimbra (Portugal), informants
in the replication were Spanish L2 students at the Universität Rostock (Ger-
many). The sample was composed of 28 persons: 24 were taking the Teaching
Degree in Spanish (Lehramt Fach Spanisch) and 4 the BA in the Spanish language,
Literature and Culture (Bachelor Spanische Sprache, Literatur u. Kultur). Four-
teen were enrolled in German-Spanish Translation III and 14 in Grammar and
Writing I. On the grounds of the teachers’ observations, it was estimated that
most students attending German-Spanish Translation III had a B2 level (accord-
ing to the Common European Framework of Reference for Languages, Council
of Europe, 2018) in viewing comprehension and most participants enrolled in
Grammar and Writing I, a B1 level. Randomly, those enrolled in each subject
were split  into two clusters of seven. Next,  in an aleatory way, one cluster of
each subject was assigned to the control group and the remaining one to the
treatment group. All participants were between 18 and 29 years of age except
for one in the experimental group who was between 45 and 49. All were German
native speakers except for one student in the control group whose mother
tongue was French. Roughly speaking, the groups had been studying Spanish for
a similar amount of time (control group, M = 5.78 years, SD = 3.167 years; ex-
perimental group, M = 5.43 years, SD = 3.050 years).  On average, the control
group had spent less time in Spanish speaking countries than the treatment
group (control group, M = 9.14 weeks, SD = 8.87 weeks; experimental group, M
= 12.86 weeks, SD = 7.65 weeks).

As for learners’ preferences concerning listening/audiovisual comprehen-
sion, some points can be highlighted. First, almost all participants (26/92.8%)
reported that practicing listening/audiovisual comprehension in class was either
“very”  important  or  “very  much”  important.  The  results  were  very  similar  to
those reported in the original study (100% answered “very” important or “very
much” important). Second, most learners did not show a preference for audio
or video materials for practicing listening/audiovisual comprehension in class
(13/46.4%), and many more preferred video (12/42.9%) over audio (3/10.7%).
The results are in line with those of the original study: 58.3%, 30.6% and 11.1%
answered “both equally”, “video” and “audio”, respectively. Finally, most partic-
ipants  (19/67.9%)  reported  that  the  visual  information  was  “very”  or  “very
much” helpful to comprehend the speakers and 8 (28.6%) had no clear opinion
and answered “neutral”. The results are close to those of the original study (the
matching percentages were 72.3% and 25%).

Table 1 summarizes the demographics in the replication and the original
studies. Table 2 shows the number of participants who completed each instru-
ment and were video recorded in the replication.
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Table 1 Main characteristics of participants in the replication and the original studies

Studies
Replication Original

Selection Convenience samplings
Number 28 41
Context Universität Rostock Universidade de Coimbra
Age Mostly between 18 and 29 Mostly between 18 and 24
Mother tongues 27 German speakers and 1 French

speaker
40 Portuguese speakers and

1 Ukrainian speaker
Estimated proficiency levels in Spanish
L2 audiovisual comprehension

B1 and B2 B1+

Table 2 Number of participants who answered each instrument and were vide-
otaped in the replication

Group
Control Experimental

Answered pre-test questionnaire 14 14
Completed the audiovisual comprehension test 14 14
Responded to the post-test questionnaire (only for the experimental group) n/a 14
Were video recorded 14 12a

a. The video camera was placed at the back of the classroom, and it did not fully record two participants in the
front row because others were blocking the view.

3.3. Materials

Three instruments were used to collect the data: two questionnaires and a viewing
comprehension test. As in the original study, materials were written in the L2 being
studied (i.e., Spanish) for two reasons: first, participants may have different L1s; and
second, it was considered that they were proficient enough to understand Spanish.
However, they were allowed to answer either in Spanish or their L1.

3.3.1. Pre-test questionnaire

The pre-test questionnaire (available on request) was employed to gather spe-
cific information about the sample group: sociodemographic information, time
learning Spanish, time spent in Spanish speaking countries, and some learning
preferences regarding listening/audiovisual comprehension. It was composed of
twenty-four items. Following the proposal of Saris and Gallhofer (2014), it used
open and closed questions. The survey was very close to the one administered
in the original study. The only differences lay in the fact that some sociodemo-
graphic items were adapted to the new context and that the translations of
some  of  the  words  that  may  be  difficult  for  German  learners  were  added  in
brackets. These potentially problematic words were identified and translated
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with the help of Claudia Ascher (Universidade de Coimbra), a German lecturer
with knowledge of Spanish. The design and elaboration of the original question-
naire involved expert review, a pilot study, and a reliability analysis. A detailed
account of its construction is available in Casañ-Núñez (2017a).

3.3.2. Audiovisual comprehension test

The viewing comprehension test was identical to the one administered in the
original study. A detailed account of its elaboration and the instrument itself can
be found in Casañ-Núñez (2016). The control and the experimental groups were
administered the same test in different ways. In both groups, the items were
available on paper. In addition, in the experimental scenario, the stems of the
questions were imprinted within the video in the form of subtitles and synchro-
nized with the relevant fragments. The target language use domain was to un-
derstand informal conversations belonging to the personal domain in Spanish
romantic comedies. The test evaluated extracting specific information, identify-
ing general ideas and recognizing feelings in face-to-face informal talks. The test
was made up of two tasks, two film scenes and seven question items. The key
characteristics of the input texts and the experimental items can be found in
Tables 3 and 4. In order to specify the fragments, an 8-digit time code was em-
ployed. The first three pairs of digits relate to hours, minutes and seconds, re-
spectively, and the last pair, to frames.

Table 3 Main features of the audiovisual texts
1. Text source Videotext (source: CEFRp. 49)

Scene from the comedy Ópera prima by Fer-
nando Trueba where an informal conversa-

tion takes place.
Location: from 00:00:00:00 to 00:02:36:12.

Videotext
Scene from the comedy Los peores años de

nuestra vida by Emilio Martínez Lázaro
where an informal conversation takes place.
Location: from 00:11:10:00 to 00:12:48:15.

2. Authenticity Genuine Genuine
3. Domain type
(source: CEFR page 45)

Personal Personal

4. Text length 2 min and 36 s 1 min and 38 s
5. No of participants 2 4
6. Text speed (global impression) Normal Fast
7. Accent (all participants) Standard Standard
8. How often played Once Once
9. Estimated level A2/B1 B2/C1
Abbreviation: CEFR, Common European Framework of Reference for Languages
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Table  4 Description of the imprinted questions in the fragments from Ópera
prima (1-4) and Los peores años de nuestra vida (4-7)

Imprinted question

Fo
cu

s Question
type Timing

No
-o

fl
in

es

Fo
nt

an
d

siz
e

Co
lo

r

Es
tim

at
ed

le
ve

l

1. ¿Cómo se llama la chica?
[What is the girl’s name?] ESI Multiple-choice 00:01:10:00

00:01:37:09 1

Ar
ia

lN
ar

ro
w

36

W
hi

te
(h

ex
co

lo
rc

od
e

#F
FF

FF
F)

A1

2. ¿De qué hablan?
[What are they talking about?] IGI Multiple-choice 00:01:44:14

00:02:02:02 1 A2/ B1

3. ¿Cuál es el teléfono de la chica?
[What is the girl’s telephone number?]

ESI Open question with only
one possible answer

00:02:04:04
00:02:22:00

1 A2

4. ¿Qué sentimientos puede tener el chico por la chica?
[What feelings may the boy have for the girl?] RF Open 00:02:27:08

00:02:36:12 2 A2/ B1

5. ¿De qué temas habla el chico pelirrojo?
[What is the redheaded boy talking about?] IGI Multiple-choice 00:11:40:00

00:12:25:24 1 B2

6. ¿Cómo se llama la chica?
[What is the girl’s name?] ESI Multiple-choice 00:12:39:04

00:12:43:24 1 A1

7. ¿Qué sentimientos puede tener el chico pelirrojo por la chica?
[What feelings may the red-haired boy have for the girl?] RF Open 00:12:45:00

00:12:48:15 2 B2

Abbreviations: ESI, extracting specific information; IGI, identifying general ideas; RF, recognizing feelings.

3.3.3. Post-test questionnaire

The post-test questionnaire (available on request) was designed to find answers
to the second group of research questions. It closely resembled the question-
naire used in the original study. The questionnaire had three parts: title, intro-
duction, and items. The title tried to be as informative as possible. The introduc-
tion outlined the purpose of the instrument, pointing out that there were no
right or wrong responses, and that answers would be treated confidentially. The
instrument employed two types of questions: 9 Likert-type items that made up
a scale and 2 open queries. The alternatives chosen for all the Likert-type ques-
tions were agree, neither agree nor disagree and disagree. The 9 Likert-type
items made up a scale designed to answer research question 2: To what extent
do test-takers agree or disagree that the synchronized video-imprinted questions
helped them to complete the test? As in the original study, the scale was named
“helpfulness” scale. Finally, the questionnaire contained two open text items so
that participants could express their views freely. A detailed description of the
questionnaire can be found in the original study.

3.4. Video-recording equipment and software

In order to study participants’ visual behavior during the test, they were videotaped
with a digital camera placed on a tripod. Videos were recorded at a resolution of 1280
by 720 at 29 frames per second. VLC media player on a Windows computer was used
by the researcher to reproduce the videos and analyze viewing behavior.



Juan Carlos Casañ-Núñez

86

3.5. Procedures

The procedures in the original and the replication studies were closely compa-
rable with the exception that participants were video-recorded while they com-
pleted the test in the replication study. The study involved separate administra-
tions of the instruments to the control and the experimental group. All materials
were administered by the author. To begin with, participants of both groups
filled out the pre-test questionnaire. They had unlimited time to respond and
the researcher was available to answer questions related to the questionnaire
itself. After that, the viewing comprehension test was administered. The control
group took the test with the items available on paper, while the treatment group
completed the test with the items available on paper and with the stems of the
questions imprinted in the video in the form of subtitles. All of the participants
received directions on the test structure and a short presentation of the input
texts. Besides, the experimental group received an explanation of how im-
printed questions worked. A full account of these instructions can be found in
Casañ-Núñez (2016, pp. 21-22). Test-takers were also informed that the input
texts would be played once and that there was no time limit to answer the ques-
tions. A laptop, two speakers, a video-projector and screen were used to repro-
duce the input texts. Participants were video-recorded while they took the test.
The camera was placed at the back of the classroom and not in front because
some participants preferred it this way, thus safeguarding anonymity. Finally, the
second questionnaire was administered to the experimental group. Again, par-
ticipants had unlimited time to answer, and the author was available to clear
any doubts arising from the questionnaire.

The test was hand-scored by the author. Multiple-choice items and the
open question with one possible answer (1, 2, 3, 5, 6; see Table 4) were scored
right or wrong. In order to determine if the answers to open-response items (4
and 7, see Table 4) were satisfactory or unsatisfactory, the strategy proposed by
Buck (2001) was employed: administering the test to a group of skilled listeners
and using their answers as a basis for evaluating if responses were acceptable
(p. 141). This trialing is described in Casañ-Núñez (2016). Correct and satisfac-
tory responses were assigned 1 point and incorrect or unsatisfactory answers 0
points. The test was graded a second time to check accuracy.

3.6. Data analyses

In order to quantify for how long test-takers looked at the video screen while
the videos were playing, the following strategy was used. The researcher moni-
tored each examinee on the video recording using a chronometer. When a test-
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taker oriented his/her head towards the screen while the video was playing, the
timer counted the time, and when the examinee looked away from the video
screen, the stopwatch was paused. The procedure was repeated twice for each
test-taker, and the average of both measures was taken into consideration. The
mean was regarded as an improved accuracy measure because human reaction
time varies “from moment-to-moment” (Birmingham & Taylor, 2005, p. 375),
and the chronometer was manipulated by the researcher. This counting strategy
assumed that when a test-taker oriented his/her head towards the screen,
he/she was watching the video. 28 participants took the test. However, only 26
could be analyzed because the camera did not adequately record 2 of them due
to the fact that others were blocking the view.

Table 5 Quantitative data analyses used for answering research questions

Objective/
Research
question

Data Analyses

Getting to
know the
sample

Pre-test questionnaire items Frequencies

RQ1 Audiovisual comprehension test data

Items scores in the traditional and the ex-
perimental variants of the test
Test scores in the traditional and the ex-
perimental variants of the test

Reliability analyses (Cronbach’s alpha, Cronbach’s alpha
if item deleted, mean inter-item correlation values)
Outlier detection (boxplots), descriptive statistics, tests
of normality (Shapiro-Wilk tests), independent samples
t-test comparing test scores, effect size (Pearson’s cor-
relation coefficient)

RQ2 Post-test questionnaire data

Helpfulness scale items

Helpfulness scale score

Reliability analysis (Cronbach’s alpha, Cronbach’s alpha
if item deleted, and mean inter-item correlation value)
Outlier detection (boxplot) and descriptive statistics

RQ3 Visual behavior data

Variable percentage of time viewing the
videos in control and experimental
groups

Outlier detection (boxplots), descriptive statistics, tests
of normality (Shapiro-Wilk tests), independent samples
t-test comparing visual behavior patterns, effect size
(Pearson’s correlation coefficient)

All quantitative statistical analyses (see Table 5) were computed in SPSS
version 21, except for effect sizes, which were calculated using Windows 7 cal-
culator in scientific mode. Data was double-checked to ensure accuracy. In ad-
dition to that, frequency analyses of all variables were performed to detect miss-
ing or anomalous values. None was found. Table 5 sums up the quantitative data
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analyses that were undertaken to answer each research question. The post-test
questionnaire contained two open-ended items. As few participants made com-
ments and these remarks were short, the only strategy employed to analyze
qualitative data involved quantizing related answers. Statistical analyses were in
line with the original study with the exception of the analysis of the visual be-
havior data, not present in Casañ-Núñez’s (2017c) study.

4. Results and discussion

4.1. Research question 1

The first research question was Does the use of questions imprinted within the
video in the form of subtitles and synchronized with the relevant fragments in
an L2 audiovisual comprehension test have an impact on test-takers’ perfor-
mance? First, Cronbach’s alpha and Cronbach’s alpha if item deleted (CAID) val-
ues were calculated. Alpha value was .657 in the traditional variant of the test
and .641 in the experimental one. According to Suhr and Shay (2009), alpha val-
ues for instruments designed for research purposes can be as low as .60 (p. 3).
CAID values were between .591 and .669 in the traditional test and between
.518 and .641 in the experimental one. This means that none of the items would
considerably augment the reliability of the tests if they were deleted. The alpha
value is affected by the number of items on the scale (Cortina, 1993) and “with
short scales (e.g., scales with less than ten items) it is common to find quite low
Cronbach values (e.g., .5)” (Pallant, 2013, p. 101). For this reason, Pallant (2013)

Figure 1 Boxplots of the test scores
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suggests reporting the mean inter-item correlation value (MICV) for scales with
few items.  The  MICW was  .243  in  the  traditional  test  and .216  in  the  experi-
mental one. These values were appropriate according to Briggs and Cheek
(1986): “the optimal level of homogeneity occurs when the mean inter-item cor-
relation is in the .2 to .4 range” (p. 115). As the reliability analyses were satisfac-
tory, scores containing the sum of the component items were created. Next, the
test scores were checked for outliers and none was found (see Figure 1).

As can be seen in Table 6, on average, examinees that took the test with the
questions imprinted in the video as subtitles (M = 5.07, SD = 1.542) scored higher
than the test-takers that took the same test without them (M = 4.64, SD = 1.598)
by 0.43 points. Since the distribution of the test scores was normally distributed
both in the traditional test (S-W = .932, df = 14, p = .329) and in the experimental
one (S-W = .933, df = 14, p = .336), it was legitimate to use an independent-samples
t-test to find out if the difference was statistically significant. The t-test revealed
that the difference was not statistically significant: t (26) = -.722, p (two-tailed) =
.477, r = 0.14. The results were similar in the original study: the difference between
the test scores was not statistically significant (U = 203.500, z = -.147, p [exact, two-
tailed] = .885, r = -0.023). Thus, the results of both studies did not validate the
hypothesis that the treatment group would score higher than the control one in
the viewing comprehension test thanks to the theoretical benefits of imprinted
questions. Let us examine the foundations of these hypothetical benefits. The first
one consists in reducing the conflict in visual attention between viewing the video
and completing the task, by temporally and spatially approximating the questions
and the relevant fragments. This issue was researched for the first time in the cur-
rent study, and the results suggest that imprinted questions may reduce the visual
attention conflict (see section 3.3.). The second and the fourth benefits have not
been proven to be true, but researchers and Spanish L2 teachers agree with them
(see Casañ-Núñez, 2015, 2017b). The third and the fifth possible benefits (im-
printed questions simplify the activity and lower the extraneous cognitive load of
the activity) have not been proven to be true, but they seem plausible. Finally, test-
takers’ view about this technique both in the current study (see section 3.2) and in
the original study was positive. Thus, there is an apparent mismatch between test
performance and attitude towards this technique. All this suggests that the hy-
pothesis was well-grounded and that it did not hold in the original and the replica-
tion studies due to a given reason. First, some L2 listeners/viewers are better than
others at making use of visual information (Wagner, 2008). It could be the case that
test-takers in the control group were better at using non-verbal information than
participants in the experimental group. In fact, in the replication study, there was
a lot of variation in viewing behavior: between 43.30% and 80.78% of the playing
time in the control group and between 58.10% and 79.09% in the experimental
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group (see table 8 in section 4.3). Second, perhaps imprinted questions neither aid
nor hinder comprehension when presented to test-takers together with a printed
version because they ignore the former.

Table 6 Descriptive statistics for the tests

Test N Min Max M SD Median Skewness SE Skewness Kurtosis SE Kurtosis
Trad. 14 1 7 4.64 1.598 5 -.764 .597 .577 1.154
Exp. 14 2 7 5.07 1.542 5 -.431 .597 -.488 1.154
Abbreviations: Trad. = traditional; Exp. = Experimental.

4.2. Research question 2

The second research question was: To what extent do test-takers agree or disa-
gree that the synchronized video-imprinted questions helped them to complete
the test? The helpfulness scale was employed to answer this. First of all, its reli-
ability was checked. Cronbach’s alpha was .767. According to Cohen, Manion,
and Morrison (2011), this alpha value suggests that the scale is reliable.
Cronbach’s alpha if item deleted values were between .692 and .773. In other
words, none of the items would significantly increase the reliability of the scale
if they were removed. The mean inter-item correlation value was .246, which is
appropriate according to Briggs and Cheek (1986). As the reliability was ade-
quate, a new variable containing the sum of the component items was gener-
ated. To that end, each “agree” was added up as 3 points, each “neither agree
nor disagree” as 2 points, and each “disagreement” was as 1 point. Afterwards,
the scale was checked for outliers. None was found (see Figure 2).

Figure 2 Boxplot of the helpfulness scale
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Descriptive statistics for the scale are available in Table 7. The scale could
range between 9 (for responding “disagree” to all 9 questions) and 27 (for an-
swering “agree” to all 9 items). Thus, the closer the total to 27, the greater the
agreement that imprinted questions helped examinees take the test. The aver-
age of the scale (M = 18.36, SD = 3.272) suggests that, overall, participants con-
sidered that imprinted questions were somewhat useful to complete the test.
Certain participants wrote comments about the imprinted questions in the post-
test questionnaire. Some of their views were related to the helpfulness of the
technique (“it was easier to focus on the red-haired boy talk because I was waiting
for the answer”; “imprinted question 1 helped me”, “it is easier to answer ques-
tion 4 by seeing the speakers than by listening only. The imprinted question helps
to stay focused on the images”, “imprinted question 5 helped me”1), and others
limited the usefulness to low language proficiency students (“I imagine that em-
bedded questions help students beginning to study Spanish a lot. I like the aid,
but they did not help me to complete the test”; “they could help low proficiency
students”) or difficult questions (“they help when dealing with difficult ques-
tions”). The results can be compared to two other investigations. First, in the orig-
inal study (Casañ-Núñez, 2017c) the average of the helpfulness scale was 21.47
out of 27 (SD = 2.577), hence, suggesting that test-takers found imprinted ques-
tions helpful to complete the test. Second, Torres-Salvador (2019) researched the
use of imprinted questions to teach viewing comprehension in the English as sec-
ond language classroom, and she found out that 78,6% of the learners agreed that
this technique was helpful and that “students’ motivation levels were considera-
bly incremented by this practice” (p. 42). To sum up, overall, the results of previ-
ous studies and the current study support the hypothesis that test-takers of the
treatment group would have positive views towards this technique.

Table 7 Descriptive statistics for the helpfulness scale
N M Median SD Skewness SE Skewness Kurtosis SE Kurtosis Min Max

14 18.36 19.00 3.272 -.063 .597 -1.129 1.154 14 24

4.3 Research question 3

The third research question was Does the use of synchronized video-imprinted
questions have an impact on test-takers’ viewing behavior? First, the variable
percentage of time viewing the videos was checked for outliers using a boxplot,
and none was identified (Figure 3). After that, descriptive statistics were calcu-
lated. As can be seen in Table 8, on average, examinees that took the test with

1 All comments have been translated into English by the author.
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the stem of the questions embedded in the video as subtitles looked towards the
video a higher percentage of the time (M = 70.034, SD = 6.248) than test-takers
that took the same test without imprinted questions (M = 62.052, SD = 9.871). As
the distribution of the variable was not significantly different from a normal dis-
tribution in the control group (S-W = .958, df = 14, p = .693) and in the experi-
mental one (S-W = .974, df = 12, p = .949), further analysis with a t-test was ap-
propriate. The t-test showed that the difference in the percentage of time looking
at the videos was statistically significant: t(24) = -2.413, p (two-tailed) = .024. Be-
sides, according to Cohen’s criteria (Cohen, 1988), the effect was medium to large
(r = 0.442) and so it represented a fairly substantive finding. The results support
the hypothesis that test-takers in the experimental group would watch the videos
longer than participants in the control group. This suggests that this technique
may be an effective procedure to reduce the visual attention conflict between
viewing a video and completing a task at the same time. Other authors have quan-
tified the percentage of time that examinees watch the video in L2 viewing com-
prehension tests. In Ockey’s (2007) study test-takers looked at the video screen
44.9% of the playing time, in Wagner’s (2007) study 69%, in Wagner’s (2010) study
47.9%, in Suvorov’s (2015) study 58% in content videos and 51% in context videos,
and in Elmankush’s (2017) study 57.4%. Setting aside the differences among the
studies, if the viewing rates are compared to one another, the result is favorable
because in all previous studies test-takers watched the video screen a lesser per-
centage of the playing time than the experimental group in the current study (less
than 70.034%). This also suggests that imprinted questions may reduce the visual
attention conflict of while-viewing activities.

Figure 3 Boxplots of the variable percentage of time viewing the videos in the
control and experimental groups
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Table 8 Descriptive statistics for the variable percentage of time viewing the videos

Group N Min Max M SD Skewness SE Skewness Kurtosis SE Kurtosis
Control 14 43.30 80.78 62.0524 9.87084 -.222 .597 -.020 1.154
Experimental 12 58.10 79.09 70.0337 6.24782 -.327 .637 -.193 1.232

5. Conclusion

This approximate replication study (Porte, 2012) of Casañ-Núñez’s (2017c) study
had two primary purposes. On the one hand, it was intended to confirm or oth-
erwise the results of the original study. On the other hand, it investigated for
the first time whether imprinted questions had an impact on L2 students’ view-
ing behavior regarding the video image. Overall, the results of the original and
the replication studies are similar. As for test-takers’ view of imprinted ques-
tions, in the present study, participants consider imprinted questions to be useful
to complete the test. This is in line with views expressed in the original study and
Torres-Salvador´s (2019) study. Furthermore, this is in line with experts’ and Span-
ish L2 teachers’ opinions about this technique (Casañ-Núñez, 2015, 2017b), since
both groups regard this proposal as beneficial for the teaching of listening/view-
ing comprehension. With regard to the effect of imprinted questions on test-tak-
ers’ performance, neither the original nor the replication study support the hy-
pothesis that the experimental group would score higher than the control group
in the viewing comprehension test thanks to the theoretical benefits provided by
the imprinted questions. However, on the grounds that these theoretical benefits
seem to be well-grounded, that the current study suggests that this technique
may reduce the visual attention conflict, and that test-takers consider that this
procedure is useful, it is suggested that the hypothesis does not hold in the cur-
rent and the original studies for a given reason and two possible explanations are
discussed. As for the impact of imprinted questions on examinees’ viewing behav-
ior, test-takers in the experimental group watch the videos longer than partici-
pants in the control group, and the t-test shows that the difference is statistically
significant. This suggests that imprinted questions may be an effective procedure
to reduce the conflict in visual attention between watching a video and complet-
ing a written activity simultaneously. This represents a significant finding because
studies that have researched students’ visual behavior in L2 viewing comprehen-
sion  tests  (e.g.,  Elmankush,  2017;  Suvorov,  2015;  Wagner,  2010)  have  encoun-
tered relatively low degrees of attention to the video image, which is negative for
both the comprehension of the video and the development of the skill. To sum
up, research on imprinted questions suggests that this proposal is potentially ben-
eficial for L2 audiovisual comprehension learning and testing, particularly for non-
competent listeners/viewers.
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The replication study has various shortcomings. Firstly, as in many empir-
ical studies in the social sciences, participants were selected by non-probabilistic
sampling, which limits the extent of generalizability of the findings. Second, as
in other studies (Ockey, 2007; Wagner, 2007, 2010), in order to investigate the
impact of imprinted questions on test-takers’ visual behavior, eye-tracking tech-
nology was not employed. Instead, those that participated were video recorded
while they took the test with a camera placed on a tripod. When an examinee
oriented his/her head towards the video screen while the video was playing, it
was estimated that he/she was viewing the video. It must be acknowledged,
however, that looking towards the video screen does not necessarily imply pay-
ing attention to the video image.

The following directions for future research are suggested. First, it would
be beneficial to set up a new replication study with random sampling. Second,
in order to study the effect of imprinted questions on L2 learners’ visual behav-
ior with regard to the video image, it would be worthwhile to rely on eye-track-
ing technology rather than on a digital video camera. Third, there was a consid-
erable amount of variation in participants’ viewing behavior, especially in the
control group. This extensive variation was also found in Ockey’s (2007), Wag-
ner’s (2007, 2010) and Suvorov’s (2015) studies. In order to research the causes
of this variation, it would be useful to supplement the visual behavior data in
the control and the experimental conditions with verbal reports after the tests.
Finally, further research is needed to investigate this technique in other con-
texts: a classroom learning situation, computer-assisted language learning and
computer-assisted language testing.
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