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Abstract

Keeping learners engaged in viewing online video lectures is a challenge, which is considered
harder as the length of the video is longer. Although it is a known obstacle, in practice, many
videos are lengthy and do not contain interactive elements. This study takes an attention
economy perspective, and examines if interactivity may enable effective use of longer online
video lectures. Google Analytics data was used to measure average online video lecture viewing
completion percentage for two ‘long’ and ‘short’ video lecture groups, before and after the
addition of interactive components. Preliminary results show that addition of interactivity
significantly improved completion percentage as well as average viewing time for both ‘long’
and ‘short’ video lecture groups by more than 20%. Furthermore, the average viewing time of
the ‘long’ group grew to over 10 minutes. The contributions of this study are twofold: it
demonstrates the potential of learning analytics to identify ways to improve learning processes,
and it provides empirical support for the potential of adding interactive elements to the videos to
expand the attention span of learners.
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Introduction

Attention is considered as the scarcest resource in our information overloaded world (Davenport
& Beck, 2001). E-learning has improved the possibilities of learners beyond traditional distance
learning (Levy & Ramim, 2015) by offering them diverse learning activities, which are available
anytime, anywhere. Hence, e-learning enables learners to study whenever they have the
necessary time and attention resources (Geri, 2012).

Online video lectures are an important learning technology within e-learning because they
provide learners with rich experience, similar to face-to-face learning (Nord, Paliszkiewicz, &
Koohang, 2014; Siemens, GasSevi¢, & Dawson, 2015). However, student retention, which is a
major challenge of distance learning, remains a problem in courses that are based on online video
lectures (Geri, Gafni, & Winer, 2014; Guri-Rosenblit, 2009; Kim, Guo, Seaton, Mitros, Gajos, &
Miller, 2014). Paradoxically, it seems that the availability of online video lectures increases
student dropout, even by students that are enrolled in face-to-face classes. Since the students

101


mailto:nitzage@openu.ac.il
mailto:amirwi@openu.ac.il
mailto:beniza@openu.ac.il

Online Journal of Applied Knowledge Management
A Publication of the International Institute for Applied Knowledge Management
Volume 5, Issue 1, 2017

have access to these online lectures, they skip classes, and procrastinate their learning until it is
too late (Geri & Winer, 2015).

One of the disadvantages of online video lectures is that it is hard for learners to passively watch
them. Adding interactivity increases the effectiveness of the lectures and expands the attention
span of online learners (Cherrett, Wills, Price, Maynard, & Dror, 2009; Dror, Schmidt, &
O'connor, 2011; Kim et al., 2014). Interactivity has been considered for years an essential
element of learning (Moreno & Mayer, 2007; Sims, 1997). However, adding an interactive layer
requires a significant investment in pedagogical as well as technological resources. Kilb, Raz-
Liebermann, and Katz (2001) developed a model for interactive coaching, and used it for
designing a comprehensive coaching environment for volleyball that included a database with
400 full video drills, 250 educational practice notes, a glossary of volleyball related terms, as
well as modules that enabled the coaches to modify the drills. Although it may seem that such
massive investment may not be necessary for developing many other learning environments,
there are several general design principles that Kilb et al. (2001) used, which are relevant for
effective planning of most interactive learning environments, such as analyzing the needs of both
instructors and learners, identifying different types of learners and providing them with
appropriate interactive content, and letting the users modify the system according to their needs.

Midoro et al. (1988) characterized interactivity by three properties: adaptivity, reactivity, and
flexibility, and suggested Artificial Intelligence (Al) techniques for assisting learners in
interactive video learning environments. It is essential to evaluate the effectiveness of interactive
media (Laurillard & Taylor, 1994), and previous studies such as Hannafin and Colamaio (1987),
demonstrated the value of interactive video as a specific media for learning. However, prior
research examined mainly controlled situations in which different learning environments were
compared, and learners experienced different situations (Zhang, Zhou, Briggs, & Nunamaker,
2006). This study examines the effect of interactivity on attention and video retention rather than
the effect of interactivity on learning. Furthermore, current online learning environments
challenge e-learners with many obstructions that may divert their attention. These concerns
suggest a higher possibility of additional distraction that may be caused by in-video interactivity.

Policy makers have long been considering interactive online learning as a means to reduce costs
(Bowen, Chingos, Lack, & Nygren, 2014). Recently, Massive Open Online Courses (MOOCs)
have evolved as an affordable way to provide open access to learning and support higher rates of
inclusion. However, student retention is one of the major challenges of MOOCs (Daniel, 2012;
de Freitas, Morgan, & Gibson, 2015). There are multiple causes for student dropout from
MOOC:s, but in the context of this study, it should be noted that online video lectures are a main
component of many MOOCs. Moreover, concerning the attention span of MOOC learners,
according to the six minutes’ ‘myth’, engagement time, regardless of the length of the video
lecture, is at most six minutes (Lagerstrom, Johanes, & Ponsukcharoen, 2015). Therefore, the
practical advice is to cut video lectures to small chunks.

Nevertheless, in learning contexts, sometimes the message is complex, or cannot be transferred
in a short format. Furthermore, although it seems simple to keep online lectures short, it appears
that instructors are reluctant to do so. It takes time, efforts, and resources to prepare short video
lectures. As the famous quote, attributed to Blaise Pascal, Mark Twain, and several others,
claims: “If I had more time, I would have written a shorter letter”.
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Research Objectives

This study takes an attention economy perspective (Davenport & Beck, 2001; Geri & Geri, 2011)
and applies learning analytics (Dawson & Siemens, 2014; Persico & Pozzi, 2015) to identify
effective policies for utilization of learning technologies. Specifically, the purpose of this study
is to examine whether the addition of interactive elements may enable effective use of longer
online video lectures. In economics terminology, we investigate if interactivity and video length
are substitutes in the sense that adding interactivity and shortening online video lectures are two
options that either could be used to increase the effectiveness of the lectures.

Rather than technically deploying resources for shortening online video lectures, the insertion of
interactive components such as multiple-choice questions, quizzes, or other interactive elements,
may improve learning as well as increase the attention span of learners. Thus, adopting such a
policy by academic institutions may be beneficial to all stakeholders: students, instructors,
pedagogical and technical staffs who support learning technologies adoption and continued use,
institutions’ managements, and society at large.

Methodology

This study took place at the Open University of Israel (OUI), and analyzed data of MOOCs that
were developed with the aim of making English language proficiency preparation freely
accessible to Israeli students in higher education institutions. All undergraduate Israeli students,
whether studying at a university or a college, must take a series of exams in English for academic
purposes (EAP) until they reach an exemption level. The initial EAP level is determined by a
national exam. Usually, the academic institution offers a series of courses to prepare the students
for the following internal exams and charges additional tuition fees for each course.

In 2015, the Israeli Council for Higher Education called upon the OUI to develop four MOOC:s,
two pre-basic EAP courses, a basic level course, and an advanced one. The highest level EAP
course was not included in the project, and the students were required to study that course within
their academic institution. On the first stage of the project (from January 1, 2016 until August 6,
2016) the developed EAP MOOC:s included online video lectures and basic exercises. During the
second stage of the project, which started on August 7, 2016, the online video lectures provided
interactive assessment and feedback through the use of advanced technological tools.

In order to examine the effect of interactivity on the attention span of learners, as measured by
their viewing completion percentage of ‘short’ and ‘long’ lectures, we analyzed aggregate
viewing data of the online video lectures that were the main instructional method of these
MOOCs. At the first stage of the MOOCs (i.e., until August 6, 2016) no registration was
required and no data was available at the individual student level.

We selected analyzing the two higher levels of the MOOCs: the basic and advanced courses,
because we wanted to decrease a possible influence of dropout that was caused by inability to
cope with the academic requirements. The entire online video lectures of both courses were
examined. Few outlier videos were excluded because their aggregate viewing patterns suggested
that they included a relatively extraordinary proportion of viewers who belonged to the
‘sampling cluster’ (Ferguson & Clow, 2015), these were mainly the first videos of each study
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unit within the two MOOCs. Hence, the sample included 59 video lectures. More details about
the sample are provided in the following section, as well as the division of the sample to two
groups of ‘long’ and ‘short’ videos.

The online video lecture viewing data was obtained from Google Analytics (GA) (Clifton, 2012).
Complete actual viewing data was used (i.e., not sample data that GA automatically provides for
large datasets, which may be circumvented by using multiple queries for shorter periods, and
combining the queries’ results).

Results

Table 1 presents a descriptive comparison of the entire sample of 59 online video lectures before
and after the addition of interactive questions to the videos (hereafter, the intervention). Both
average and median results are reported due to several reasons: the videos were relatively new
and there might have been uncharacteristic viewing patterns, e.g., by instructors who would like
to explore the videos and their potential as complementing face-to-face learning; the period after
the intervention was relatively short and occurred before the beginning of the academic year so
some of the viewing patterns may not represent actual learning activities. However, as observed
in Table 1, as well as in subsequent results presented in this section, the average and median
results are quite similar.

The data in Table 1 shows that the addition of interactive elements to the videos increased their
viewing metrics. The statistical analysis indicated that the changes are significant. However,
these results are not presented in this paper because this study is focused on the length of online
video lectures and the potential of interactivity to increase the effectiveness of relatively long
videos, as measured by their viewing completion percentage.

The same 59 videos were used before and after the intervention, and their length ranged between
4.06 minutes to 24.03 minutes, with a mean of 11.78 minutes and 4.46 minutes’ standard
deviation (SD). The median value was 10.49 minutes. Therefore, the cutoff point for examining
the effect of the intervention on completion percentage of viewing ‘short’ and ‘long’ video
lectures was set to 11 minutes. There were 30 videos shorter than 11 minutes, and 29 videos
longer than (including equal to) 11 minutes. Table 2 shows the online video lecture viewing
mean and median completion percentage, as well as their respective SD, before and after the
intervention, for the two groups.

Figure 1 illustrates average video lecture viewing completion percentage for the ‘long’ and
‘short’ groups, before and after the intervention. As Figure 1 demonstrates, the intervention
significantly increased the average completion percentage for both groups: by 22.61% for the
‘long’ group (from 59.13% to 72.50%), and by 25.02% for the ‘short’ group (from 63.46% to
79.34%). The paired samples two-tailed t-test results for the ‘short’ group are t=-19.75, 29
degrees of freedom (df), p<.0001, and for the ‘long” group t=-9.67, 28 df, p<.0001.
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Table 1. Descriptive comparison of video lecture viewing

Before After

(no interaction) (interaction)
Period Jan. 1, 2016 - Aug. 6, 2016 | Aug. 7, 2016 - Sep. 26, 2016
Days 218 51
Total views 85,303 23,032
Total time viewed 497,262 minutes 180,288 minutes
g\verage views per calendar 391 452

ay
Average video view duration | 7.17 minutes 8.79 minutes
(standard deviation) (2.35) (2.65)
Median video view duration | 6.93 minutes 8.98 minutes
(standard deviation) (2.16) (2.67)
Average cqmgletlon 61.33% 75.98%
percentage; n=59
(standard deviation) (6.61) (7.56)
Median comp_leﬂon 59.73% 77 66%
percentage; n=59
(standard deviation) (6.99) (8.31)
Table 2. Online video lecture viewing completion percentage
, Videos length o Standard

Setting (minutes) : Mean (%) deviation
Before (no interaction) | >=11 29 59.13 6.77
Average <11 30 63.46 5.79
Before (no interaction) | >=11 29 56.48 6.50
Median <11 30 62.88 6.02
After (interaction) >=11 29 72.50 8.06
Average <11 30 79.34 5.26
After (interaction) >=11 29 74.04 8.39
Median <11 30 81.17 6.64
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Figure 1. Video lecture viewing completion percentage

As shown in Figure 1 and Table 2, before the intervention, the differences between the average
completion percentage of video lectures viewing of the ‘long’ group (mean=59.13%, SD=6.77)
and the ‘short” group (mean=63.46%, SD=5.79) were rather small. Hence, for practical purposes
the completion rates of the two groups could be considered as similar. However, these
differences were statistically significant, with a medium effect size (t=-2.647, p=.01, 57 df, equal
variances assumed, Levene's test for equality of variances: F=.216, p=.643, Cohen’s d=.687).

After the addition of interactive questions to the online video lectures, the differences between
the average completion percentage of the two groups increased: 72.50% (SD=8.06) for the ‘long’
group, and 79.34% (SD=5.26) for the ‘short’ group. The differences were statistically significant
with a large effect size (t=-3.875, p<.001, 57 df, equal variances assumed, Levene's test for
equality of variances: F=3.476, p=.067, Cohen’s d=1.005).

Table 3 presents the online video lecture mean and median viewing time and their SD, before
and after the intervention, for the ‘long’ and ‘short” groups. The rest of the section presents the
analysis of the mean data, as they were similar to the median data. Figure 2 shows average video
lecture viewing time in minutes for the ‘long’ and ‘short’ groups, before and after the
intervention.

The data in Table 3 and Figure 2 demonstrate that the intervention increased the average viewing
time by 21.87% for the ‘long’ group (from 8.87 to 10.81 minutes), and by 24.55% for the ‘short’
group (from 5.50 to 6.85). The paired samples two-tailed t-test results for the ‘short’ group are
t=-18.22, 29 degrees of freedom (df), p<.0001, and for the ‘long’ group t=-11.96, 28 df, p<.0001.

Table 3 and Figure 2 reveal evident differences between the average viewing times of online
video lectures of the two groups before (3.37 minutes), as well as after (3.96 minutes), the
intervention. Before the intervention, the average viewing time of the ‘long’ group (mean=8.87
minutes, SD=1.95) and the average viewing time of the ‘short’ group (mean=5.50 minutes,
SD=1.25) were statistically significant, with a large effect size (t=-7.88, p<.0001, 47.28 df, equal
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variances not assumed, Levene's test for equality of variances: F=2.46, p=.009, Cohen’s
d=2.058).

Table 3. Online video lecture viewing time

Sett Videos length Mean Standard
etting - n ) .

(minutes) (minutes) deviation
Before (no interaction) | >=11 29 8.87 1.95
Average <11 30 5.50 1.25
Before (no interaction) | >=11 29 8.50 1.80
Median <11 30 5.70 1.26
After (interaction) >=11 29 10.81 2.08
Average <11 30 6.85 1.37
After (interaction) >=11 29 10.25 2.02
Median <11 30 7.30 1.44

Minutes Viewing Time
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6

4

2

0

Before (no interaction) After (interaction)

M Longer videos (=>11 minutes)
B Shorter videos (< 11 minutes)

Figure 2. Video lecture viewing time

After the intervention, the differences between the average viewing time of the two groups
increased by 17.51% to 3.96 minutes: 10.81 minutes (SD=2.08) for the ‘long’ group, and 6.85
minutes (SD=1.37) for the ‘short’ group. As before, the differences were statistically significant
with a large effect size (t=-8.61, p<.0001, 48.11 df, equal variances not assumed, Levene's test
for equality of variances: F=2.32, p=.014, Cohen’s d=2.249).

107



Online Journal of Applied Knowledge Management
A Publication of the International Institute for Applied Knowledge Management
Volume 5, Issue 1, 2017

Discussion, Conclusions, and Further Research

Our preliminary results indicate that the addition of interactivity significantly improved
completion percentage as well as average viewing time for both long’ and ‘short’ video lecture
groups by more than 20%. The analysis included the first 51 calendar days after the interaction,
and as mentioned above, this period was during the summer break, before the beginning of the
academic year. Yet, in addition to the promising completion percentage results, the data
presented in Table 1 shows an increase in the average views per calendar day from 391 to 452
views after the intervention.

It may be argued that the attention span of learners is bounded (Simon, 1957, 1971), and
therefore, if the online video lecture is shorter, there is a greater chance that the whole lecture
will be viewed. However, our findings suggest otherwise, and join those who refute the ‘six
minutes’ myth’ (Lagerstrom et al., 2015). Specifically, the average viewing time of the ‘long’
group grew to 10.81 minutes, and even the average viewing time of the ‘short’ group increased
to 6.85 minutes. Nevertheless, further research is needed to improve the understanding of how
interactive elements may increase the effectiveness of online video lectures. Examining the
potential of gamification to improve student engagement in e-learning environments (Osipov,
Nikulchev, Volinsky, & Prasikova, 2015) is another research direction that should be further
pursued.

This study contributes to both theory and practice by demonstrating the potential of learning
analytics to identify ways to improve learning processes, and by providing empirical support for
the potential of adding interactive elements to online video lectures to expand the attention span
of learners.
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