Ozdemir, M., Izmirli, S., & Sahin-Izmirli, O. (2016). The Effects of Captioning Videos on Academic Achievement and
Motivation: Reconsideration of Redundancy Principle in Instructional Videos. Educational Technology & Society, 19 (4), 1–
10.

The Effects of Captioning Videos on Academic Achievement and
Motivation: Reconsideration of Redundancy Principle in Instructional
Videos
Muzaffer Ozdemir*, Serkan Izmirli and Ozden Sahin-Izmirli
Department of Computer Education and Instructional Technologies, Canakkale Onsekiz Mart University, Turkey
// mozdemir@comu.edu.tr // sizmirli@gmail.com // osahinizmirli@gmail.com
*
Corresponding author
(Submitted March 12, 2015; Revised December 11, 2015; Accepted January 19, 2016)
ABSTRACT
The purpose of the present study was to investigate the effect of captioned vs. non-captioned instructional
videos on the motivation and achievement. To this end, a pre-test and post-test experimental design was
used on 109 sophomores from a Turkish state university. Videos with and without captions of the unit in
question were prepared by the lecturer of the course “Graphics and Animation in Education.” The first
group (captioned video group; n = 57) studied the applied dimension of the course with captioned videos
but the second group (non-captioned video group; n = 52) studied without captions. Qualitative and
quantitative data were collected for study. Quantitative data were collected via academic achievement test
and instructional materials motivation survey while qualitative data were collected by means of focus group
interviews to substantiate the quantitative data. The findings indicated that, in contrast to the suggestion of
the redundancy principle, motivation and achievement scores of students do not vary according to the
instructional video type under investigation (captioned vs. non-captioned). Thereby, it was concluded that a
moderating effect of the streaming feature of instructional material should be considered to interpret the
redundancy effect. However, further research is needed to better reveal this moderating effect.
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Introduction
As advances in educational technology can be of considerable benefit, they may inhibit rather than facilitate
learning unless they are adapted to the human cognitive system (Leslie, Low, Jin, & Sweller, 2012). To achieve
such an adaptation, it is required in educational settings to convey instructional messages to students effectively.
The instructional messages can be communicated audibly and/or visually to the students (Kalyuga, 2012) by
means of interactive multimedia that presents instructional materials in various combinations of on-screen texts,
images, video, audio, and animation (Adesope & Nesbit, 2012). Many instructional designers frequently suggest
that both audible and visual presentation of the same verbal information is likely to enhance learning. However,
theoretically speaking, it is claimed that if students are provided with spoken and written texts simultaneously,
the working memory will be overloaded (Kalyuga, Chandler, & Sweller, 2004; Sweller, Merrienboer, & Paas,
1998). This is called the “redundancy effect” in the related literature. The majority of studies on the redundancy
effect used spoken-written presentations (i.e., audiobooks, lectures added spoken-written narrations by
instructors, as well as subtitled television programs/videos) (Adesope & Nesbit, 2012).
Multimedia spoken-written presentations can be classified according to whether they have streaming or not. This
streaming feature provides more interactivity to presented content compared to other educational presentations
(Hartsell & Yuen, 2006). Thus, they help in understanding complex concepts and procedures that cannot be
explained in a simple way with text and graphics (Klass, 2003). Instructional videos and TV programs can be
given as examples of full streaming formats in which educational content is entirely presented to students as full
streams. Other presentation formats (i.e., animation and audiobooks but not videos and TV programs) can be
given as examples of non-streaming or partial streaming formats. The partial streaming format contains at least
one video clip.
In the literature on the redundancy effect, few studies have investigated full streaming presentations such as
instructional videos (e.g., Adegoke, 2010; Jadin, Gruber, & Batinic, 2009; Linebarger, 2001; Perez, Van Den
Noortgate, & Desmet, 2013; Yüksel & Tanrıverdi, 2009; Winke, Gass, & Sydorenko, 2010). However, there are
many studies that reported on educational non-streaming or partial streaming presentations such as animation
and concurrent narration, spoken narration with the printed text and documents consisting of diagrams and
spoken information (e.g., Mousavi, Low, & Sweller, 1995; Mayer, Heiser, & Lonn, 2001; Moreno & Mayer,
2002; Craig, Gholson, & Driscoll, 2002; Craig, Driscoll, & Gholson, 2004; Kalyuga et al., 2004; Chu, 2006;
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Jamet & Le Bohec, 2007; Diao & Sweller, 2007; Diao, Chandler, & Sweller, 2007; Gerjets, Scheiter,
Opfermannd, Hesse, & Eysink, 2009; Rias & Zaman, 2010; Montali & Lewandowski, 1996; McNeill, 2004;
Debuse, Hede, & Lawley, 2009; Chang, Lei, & Tseng, 2011; Samur, 2012; Schüler, Scheiter, & Gerjets, 2013;
Mayer & Johnson, 2008, Ari et al., 2014). Hence, more studies are needed with instructional videos examined in
reference to the redundancy effect. In addition, Mayer, Lee, and Peebles (2014) suggested that more
comprehensive studies should be carried out to determine whether captioned instructional videos contribute to
student learning. Therefore, this study compared “teaching with a captioned instructional video” with “teaching
with a non-captioned instructional video” by taking the redundancy effect into consideration.

Instructional videos
Instructional videos can be described as powerful media that can provide narrative visualization and engage
multiple senses of the students simultaneously (Palmer, 2007). The “watch again” feature of instructional videos
with a variety of control elements such as “play,” “pause” and “stop” is an important step in learning, which can
help learners enrich their notes on the subject (Whatley & Ahmad, 2007). Instructional videos also not only
provide an environment for the learners to learn at the speed, time and setting they can decide, but also allow
them to learn independently of others (Chan, 2010). Instructional videos, the preparation and dissemination of
which has become quite easy thanks to advancements in modern information and communication technologies,
play an important role in auditory and visual transfer of the instructional message to the learner. Videos are now
widely used for the dissemination of the instructional content of applied sciences and language teaching (e.g.,
http://englishcentral.com; Aldera & Mohsen, 2013; Dufour, Cuggia, Soula, Spector, & Kohler, 2007). For
example, the efficacy of instructional videos in physics, chemistry, biology, engineering, medicine and anatomy
has been the focus of many researchers (e.g., Constantinou & Papadouris, 2004; Palmer, 2007; Aronson, Plass, &
Bania, 2012; Hakkarainen, 2009; El-Sayed & El- Raouf, 2013; Holland, Smith, McCrossan, Adamson, Watt, &
Penny, 2013). Similarly, instructional videos have enriched the curricula of such applied fields as teacher training
(e.g., Moreno & Ortegano-Layne, 2008; Borko, Jacobs, Eiteljorg, & Pittman, 2008; So, Pow, & Hung, 2009),
software programming, and graphic and web design.

Using captions in instructional videos
Captions are word-for-word translations of dialogues in videos, and can generally be inserted in videos in
consideration of the figure-ground relation (Udo & Fels, 2010). Audiences mostly claim that captions are quite
motivating in understanding the narrated and displayed content (Danan, 2004; Koolstra & Beentjes, 1999;
Koskinen, Wilson, Gambrell, & Neuman, 1993). Nowadays, captions can be added easily to instructional videos
by instructors or instructional designers by means of programs like Adobe Premier and Camtasia. Captions in
instructional videos provide multisensory information allowing students to view the narration and written words
in a synchronized way (Aldera & Mohsen, 2013). Due to all these aforementioned benefits, the use of
annotations and captions in instructional videos to facilitate comprehension has been adopted by many teachers
and researchers (Yüksel & Tanrıverdi, 2009).

Redundancy effect in captioning instructional videos
According to the cognitive theory of multimedia learning, there are different processing systems for visual and
verbal information, and learning occurs by establishing connections between visual and verbal channels each of
which has a limited processing capacity (Jamet & Le Bohec, 2007). The main claim of the redundancy principle,
which is based on the cognitive theory of multimedia learning, is that students learn better when animation/
illustration and narration are presented without written texts rather than when animation/illustration and narration
are presented together with written words (Mayer, 2001; Mayer, 2005; Mayer, 2009; Mayer & Moreno, 2002;
Mayer & Moreno, 2003). In other words, the redundancy effect suggests that the animated/illustrated and
narrated presentation of an instructional video content affects the learning process more positively in contrast to
an animated/illustrated and narrated presentation accompanied by captions or other written texts.
Most studies performed on captioning instructional videos did not support the redundancy principle. For
example, in a study conducted by Linebarger (2001), it was found that audio and captions used in videos helped
students to focus on the central elements by triggering their reading efforts. A study that utilized instructional
material prepared by means of Microsoft PowerPoint, and then converted to instructional video format, revealed
that students in the animation + narration + caption group got higher scores in physics achievement tests. They
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also displayed an increase in the level of their interest according to the physics inventory compared to those of
other treatment conditions (animation + captions only, animation + narration only, conventional lecture method)
(Adegoke, 2010). In addition to these studies, Perez et al. (2013) investigated the effects of watching captioned
instructional videos on listening comprehension and vocabulary in foreign language teaching, and they found
considerable influence of captions in both cases. In another study, Winke et al. (2010) concluded that captioned
videos were more effective than non-captioned videos in foreign language listening activities. In a study
conducted on the use of video-based e-lecture presentations, Jadin et al. (2009) discovered that the presentation
mode of the learning content (presentation of content with vs. without synchronized written transcript of the oral
presentation) did not affect students’ learning outcomes. Similarly, Yüksel and Tanrıverdi (2009) did not find a
significant difference between the achievement levels of student groups after watching a movie with vs. without
captioning.
As shown in the literature, when the achievement levels of the captioned and non-captioned video groups were
compared, either the first group was more successful than the other, or there was no meaningful difference
between them. Therefore, it would not be wrong to say that more studies are needed in reference to the
redundancy effect on instructional videos. From this viewpoint, the current study aims to investigate, in
consideration of the redundancy principle, the effect of using captioned instructional videos as supplementary
course material on the academic achievement and motivation of university students. To this end, this study
sought answers to the following research question: “Do the motivation and achievement scores of students vary
according to the captioned or non-captioned instructional videos?”

Method
Design and participants
The experimental design was used in the study. In this respect, the dependent variables were academic
achievement and motivation, while the independent variable was video-assisted instruction (captioned vs. noncaptioned). The participants were 109 sophomores of the Computer Education and Instructional Technology
Department at Çanakkale Onsekiz Mart University in Turkey. Fifty-seven students (34 male, 23 female, average
age = 21) comprised the caption group, while the non-caption group consisted of 52 students (34 male, 18
female, average age = 21). Participants did not know whether they were assigned to a “caption” and “noncaption” group. All of the participants had computers and internet access at their place of residence (flats,
dormitories, etc.). At the end of the intervention, an achievement test and a motivation survey were administered
to both groups. Additionally, qualitative data were collected to substantiate the quantitative findings. More
specifically, a focus group interview was conducted with the participants. Eight voluntary students (4 students
from each group) participated in the focus group interview, which was voice-recorded.

Data collection tools and materials
Achievement test (applied test)
A seven-item applied test was developed for evaluation of the unit “The Use of Adobe Flash CS5 Tools and
Basic Animation Methods.” Cronbach’s Alpha internal consistency coefficient was found to be  = .76 for the
pretest and  = .71 for the post test. Two lecturers carried out the marking independent of each other.

Figure 1. A sample question from the applied test [Question 4 (15 points)/Click on the following image and
create this animation by using Shape Tweening on Flash Program]
As a result of this process, inter-rater reliability of the raters was found to be .95. According to Nunnaly and
Bernstein (1994), a value over .70 indicates that the internal consistency of the scale has been achieved. The
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applied test was administered at a computer laboratory under the supervision of a proctor. The questions were
presented via the Moodle Learning Management System. Students were given output files in the “.swf file
format” (Figure 1) and asked to create their source files in the “.fla” file format. They created the source files and
uploaded them to the Moodle platform.

Motivation survey
Motivation, which is defined as the direction and magnitude of a particular behavior, is an indicator of the effort
expended on a subject (Keller, 1983). Motivation and learning are two concepts that complete each other,
regardless of the environment (Schunk, 1996). Besides, the design of a given instructional environment may
affect both motivation and learning (Dennen & Myers, 2010). From this perspective, each component of the
ARCS model, which offers a systematic model for motivating instructional design (Orey, McClendon, & Branch,
2006), provides principles and strategies to increase learning motivation (Dennen & Myers, 2010). The ARCS
model has four basic components consisting of the following (Keller, 1983). The [A]ttention component includes
strategies to maintain and improve students’ curiosity and interest. The [R]elevance component involves
strategies associated with students’ needs, interests and motivations. The[C]onfidence component comprises
strategies that will ensure the continuous attendance and achievement of students. Finally, the [S]atisfaction
component contains strategies that offer students internal and external reinforcements.
The Turkish version (Kutu & Sözbilir, 2011) of the ARCS Instructional Materials Motivation Survey originally
developed by Keller (1987) was used to evaluate the effect of the use of supplementary captioned videos for the
course on students’ motivation. While the original survey contained four dimensions, namely attention,
relevance, confidence and satisfaction, the Turkish adaptation covered only two dimensions (attention-relevance
and confidence-satisfaction) with a Cronbach’s Alpha value of  = .83. An assessment tool might be reliable in a
particular setting, yet unreliable in another setting or when used for another purpose (Vockell & Asher, 1995).
Therefore, a priori application was carried out to explore whether the Turkish version would yield reliable
results in the target group. In this a priori application, the ARCS motivation survey was administered on 111
juniors who were studying in the same department as the target group at the time of data collection. The a priori
application yielded a Cronbach’s Alpha internal consistency coefficient of  = .90 (.86 for attention-relevance
and .87 for confidence-satisfaction), which signified that the survey was reliable (Nunnaly & Bernstein, 1994),
and could be administered on the target group. In the current study, Cronbach’s Alpha internal consistency
coefficient was calculated to be  = .92 (.85 for attention-relevance and .88 for confidence-satisfaction). Two
sample items of the Instructional Materials Motivation Survey were “I could not really understand quite a bit of
the material in this lesson.” and “The way the information is arranged on the pages helped keep my attention.”
Focus group interview form
The focus group interview form consisted of four open-ended questions. The form contained items about “the
effect of the presence or absence of captions in the instructional video on the participants’ motivation and
learning” and “which one they would prefer, and why.”

Captioned and non-captioned videos
Applications in the unit of “Using Adobe Flash CS5 Tools and Basic Animation Methods” course were videorecorded by the lecturer to be used in the course “Graphics and Animation in Education.” The videos were
captioned by the same lecturer. The videos were captioned for the captioned video group but not for the noncaptioned one (Figure 2). Separate video segments for each application of the unit were packaged to create
learning objects in SCORM standards, and uploaded to the Moodle Learning Management System to collect
their tracking data.

Implementation process
The implementation process took a total of six weeks. In the first week, an applied test (pretest) was
administered both to the captioned video group and the non-captioned one to assess their initial achievements in
the unit. No significant difference was found between the achievement scores of the groups (t(107) = -1.43, p
< .05), which meant that they did not have prior knowledge. From the second week on, the instructor lectured
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about the theoretical dimension of the unit for four weeks. The lecturer worked face-to-face with both groups in
the first two hours of the weekly four-hour course. During the remaining two hours, the students studied only
with instructional videos on the Moodle Learning Management System. In the sixth week following the
completion of the unit, firstly a motivation survey and then an achievement test were administered to the
students in the computer laboratory. A focus group interview was also conducted on the participants at the venue
and mutually agreed upon by them and the researcher. The interview lasted 1 hour and 20 minutes.

b) Captioned Video (Caption: “Vertical” also creates
a vertical image. But I want to flip it horizontally)
Figure 2. Sample screenshots of captioned and non-captioned videos

a) Non-captioned Video

Data analysis
SPSS was used for the analyses of the quantitative data, and NVIVO for the analyses of qualitative data. One
way MANOVA was used to find out whether the motivation and achievement scores of students varied with the
captioning or non-captioning conditions of the instructional videos. Qualitative data were analyzed via a
descriptive analysis method because the conceptual structure and themes (effects of captioned and non-captioned
videos on academic achievement and motivating factors) of the study were determined in advance. The
simultaneous use of quantitative and qualitative data increases the validity and reliability of a study (Creswell,
2013). The qualitative data were analyzed by two independent researchers. It was concluded that reliability
(Miles & Huberman, 1994) was 84% for the first question, 93% for the second, 91% for the third and 86% for
the fourth question. Quotes were given in the following format (Captioned/Non-captioned group, Participant [18], temporal data).

Findings
The mean score of academic achievement was 62.18 (SD = 21.12) for the captioned group whereas it was 61.66
(SD = 24.24) for the non-captioned group. On the one hand, the mean score of motivation was 4.13 (SD = .55)
for the captioned group while it was 3.92 (SD = .49) for the non-captioned group. Given the motivation
dimensions, attention-relevance dimension’s mean score was 4.25 (SD = .53) for the captioned group and 4.11
(SD = .56) for the non-captioned group. In addition, confidence-satisfaction dimension’s mean score was 4.02
(SD = .63) for the captioned group and 3.77 (SD = .53) for the non-captioned group.
The one-way MANOVA revealed that the motivation level and achievement scores of the participants did not
vary with or without the use of captions in instructional videos. (F(2, 106) = 2.07, p = .132; Wilks’ Lambda
= .962; partial eta squared = .038; observed power = .417). In other words, the motivation and achievement
scores of the caption and non-caption groups showed no significant difference.
According to qualitative findings about achievement, the participants summarized the probable effects of the
captioned and non-captioned instructional videos on their learning process as follows; “We may not have
understood some parts because the videos didn’t have captions. Then, we had to rewind the video and watch the
unintelligible parts over and over. We listened to [the narration] again. In the end, we could understand but
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wasted some time doing it.” (Non-captioned group, Participant 6, 14:12). Another student had this to say,
“Because the material was prepared by the lecturer himself rather than because of the caption, I could follow the
streaming and therefore managed to complete the application.” (Captioned group, Participant 4, 18:50).
According to the qualitative findings of the study, the effect of the captioned and non-captioned instructional
videos on the participants’ motivation level was as indicated in Figure 3.

Figure 3. Effects of use of captions in instructional videos on learners’ motivation
Some students remarked that captions facilitated the understanding of a hard-to-understand segment. One of
them said, “I was in the non-caption group, but it would be better if the video were captioned… The teacher
streamed one part of the video so fast that I probably watched that part over and over for about 5 minutes. If it
was captioned, then I would have rewound just once, and I would have done it by following the captions and
successfully completed the application.” (Non-captioned group, Participant 8, 17:30).
Some students (n = 2) warned that captions might cause distractions in some cases, while some others (n = 5)
stated that captions might play a positive role on sustaining attention in lectures. One such student said about the
effect of captions on enhancing attention level and span that “Because it is an applied subject if you got
distracted, you would not be able to come back. Just relying on the sound might make it difficult to follow the
course, even if the teacher showed us on the screen. Captions would facilitate keeping up with the flow of the
course, and increasing attention level.” (Non-captioned group, Participant 5, 37.00). Another student disagreed
with this view suggesting, “…it is true that sometimes going back to unknown words adversely affected us, but I
think a wholly captioned video would distract me.”(Non-captioned group, Participant 7, 29:58).
On the motivating effect of captions regarding prevention of misunderstanding, one participant offered the
following opinion: “Sometimes it might be hard to understand whether the teacher said “Ctrl + D” or “Ctrl+
B”. We could clearly understand what he said when we checked out the captions. This is pretty comforting and
motivating…” (Non-captioned group, Participant 8, 31:30), says he.
Even though the number of those who stated that captions motivated them was quite high, there were also some
complaints about the adverse effects of captioning. Some suggested that students should be able to make the
captions visible or invisible as they desired. One said, “…it is rather difficult to follow the instructions while
doing what is said. It would be better if the captions could be hidable.” (Captioned Group, Participant 2, 58:04).

Discussion and conclusions
This study investigated whether the captions used in instructional videos had a significant impact on students’
achievement and motivation. In contrast to the suggestion of the redundancy principle, it was shown that the
motivation and achievement scores of the participants were not significantly influenced by the captioning or noncaptioning of instructional videos used in a course. Jadin et al. (2009) (video-based e-lecture) and Yüksel and
Tanrıverdi (2009) (captioning movie), who used instructional materials with a streaming feature in their studies
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did not find any significant difference in terms of achievement level. In this respect, the findings of the present
study supported the findings of these prior studies. In addition, a reverse redundancy effect (Moreno & Mayer,
2002) was revealed in some other studies (e.g., Adegoke, 2010; Linebarger, 2001; Perez et al., 2013; Winke et
al., 2010) in which instructional videos with the streaming feature were used. Consequently, the majority of the
studies that were conducted on captioning instructional videos did not support the redundancy principle claims.
The research findings of this study could have been affected by the streaming feature of the instructional material
used. In their meta-analysis study on verbal redundancy, Adesope and Nespit (2012) found that moderating
variables such as the pacing of presentation, degree of correspondence between audio and text, segment size and
inclusion of images or animation should be taken into consideration while interpreting the redundancy effect.
However, one moderating variable they missed was the streaming feature of instructional material: animation
and audiobooks can be examples of non/partial streaming formats while video and TV programs can be
examples of full streaming formats. The moderating effect of the streaming feature of instructional material on
redundancy should be further studied. From this viewpoint, the present study is considered to be beneficial in
bringing about a new perspective on the redundancy principle as well as encouraging further research into the
issue under discussion.
The research findings of this study could be affected by the subject type (theoretical or applied). In this study, the
redundancy principle was investigated in the context of the instruction of an applied subject (practice regarding
use of the Adobe Flash Program). According to Schwartzman and Henry (2009), the two elements that underlie
applied learning are “concrete experience” and “learning by doing.” However, a review of the literature showed
that almost all previous studies focused on the teaching of theoretical subjects (e.g., Chu, 2006; Craig et al.,
2002, Experiment 2; Diao et al., 2007; Diao & Sweller, 2007; Gerjets et al., 2009; Jamet & Le Bohec, 2007;
Kalyuga et al., 2004, Experiment 3; Mayer et al., 2001, Experiment 1; Rias & Zaman, 2010; Adegoke, 2010;
Chang et al., 2011; Debuse et al., 2009; Jadin et al., 2009; Linebarger, 2001; McNeill, 2004; Montali &
Lewandowski, 1996; Perez et al., 2013; Samur, 2012; Winke et al., 2010; Yüksel & Tanrıverdi, 2009). Therefore,
research investigating the redundancy principle in the context of subject type (theoretical or applied) is a
necessity.
According to the qualitative data, it was found that captions help motivate students by enhancing the
comprehensibility of the narration and keeping the students alert. Therefore, it can be suggested that the
unintelligibility of verbal statements in non-captioned videos cause students to feel somewhat insecure. On the
contrary, students feel more motivated if captioned instructional videos are used in a course because they can
more easily catch up with the flow of the narration. Findings that reveal that captions are both distracting and
comforting at the same time can be perceived as contradictory, as one student’s suggestion that “the captions
should be visible if need be” revealed. The qualitative findings regarding motivation do not support the
quantitative findings (No significant difference was found.). Although motivation score in the captioned group
(M = 4.13; SD = .55) was higher than that in the non-captioned group (M = 3.92; SD = .49), the difference was
not significant. In addition, the value pertaining to the statistical power of the finding is very low (power < .80).
From this perspective, further research is needed to investigate the motivation and achievement variables in
similar studies.
Mayer and Johnson (2008) stated that the studies on the redundancy principle were carried out as short-term
laboratory experiments and that this issue should be investigated in more realistic educational settings.
Accordingly, this study was conducted in a realistic educational setting and, in a longer term, which
differentiates it from other similar studies in the literature. Furthermore, the instructional video used in this study
was intrinsically learner-paced. To put it more clearly, the theoretical parts of the subjects were presented faceto-face and the application sections were taught through instructional videos.
The participants’ repeated watching of the videos might have contributed to their learning process. Also, face-toface lecturing of the theoretical dimension of the subject and/or students’ re-watching the videos might have
eliminated the probable adverse effects of the captioned videos. Therefore, the data collected in this study on the
effects of captioned and non-captioned videos on learner achievement and motivation needs to be substantiated
by further research, which can additionally investigate video narration of theoretical dimensions.
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