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In this paper, we present the potential of using
interactive videos for learning. We first review the
development of interactive videos over the last decades
and then describe the properties that make interactive
videos desirable for teaching children or adults.
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Introduction
Video-based online learning environments have been
very useful in teaching a variety of topics and have
been used by independent learning content creators
such as Youtube or by Massive Open Online Courses
(MOOC) like Khan Academy, Udacity, Coursera and
edX. Knowledge can be taught using such video-based
learning environments to a larger audience worldwide.
They also enhance the understanding of the concepts
due to their dynamic and engaging ability to navigate,
control, pace, and review particular parts of the video.
These things, which cannot be replicated on traditional

classroom setting, is one of the reasons why video is a
very successful tool for delivering online learning
content.
Despite its successes, the level of interactivity in videobased learning content is still very rudimentary.
Currently, most of the interactivity in MOOC is done
outside the video space, like forums, comment threads,
assessments, and etc…, but not on video. Interactivity
in video is only limited on navigation and jumping to
particular timestamps of interest in the video.
Interactions plays a role in learning by giving feedback
mechanism that tests the learner’s knowledge.
Currently, video plays an important role in delivering
most of the learning content. Our vision is to
incorporate those interactive elements in the video,
which will help in enhancing learning. In the following
sections, we will discuss the theoretical foundations of
adding interactivity in the video space for learning,
followed by discussing previous research in adding
interactivity in video. Lastly, we will look at the
interactive video research and what can be done in this
field.

Foundations of Interactive Video for
Learning
The often cited theoretical foundations for learning
using videos and interactive elements can be found in
works on cognitive learning [8] and constructivist
learning [5,9]. Cognitive learning discusses the
effective use of both auditory and visual channels to
complement each other in helping learners to
understand the concepts faster. It also tackles the
problem in content design when conflicting or
overloading information are given in one or both

channels. Constructivist learning focuses on using the
learning material to build a mental construct or
framework in the learner’s mind. By having an
environment where the learner can easily build his/her
own framework of understanding on a particular
concept, and test the framework given a set of
interactive elements in the environment, the learner
could understand the learning material in a deeper way.
Cognitive learning goes hand in hand with constructivist
learning [9] because the learner uses the visual and
auditory channels to construct a knowledge framework
about the learning content. Both visual and auditory
channels interact and compliment each other, helping
the learner confirm what has been visually seen by
what has been audibly heard. This interaction creates
further blocks of information that is built on top of the
growing knowledge framework in the learner’s mind.
Videos, by its own nature, use both visual and auditory
channel to help the learners to understand the concept
through recorded screen-captures or narrated
animation. In current learning environments, the video
is one of the tools (and often the main tools) in
delivering learning materials. This is complimented by
interaction beyond the video materials by adding
interactive elements to assess the learner’s constructed
framework. However, since the interactive elements are
not part of the video, these elements are not tightly
linked together. This gives additional overhead in trying
to link the beneficial interactivity with the actual
content (video) itself [1].

Development of Interactive Videos for
Learning
A number of prior works has been done that adds
interactive elements directly into the videos to enhance
the learning experience [3,6,7,10,11,13,14,15,16].
The idea of interactivity in videos to facilitate learning is
not new, and the earliest can be traced to the early 80s
[13]. It was already apparent that by adding
interactivity into the video, and the video reacting to
that interactivity, helps learners to understand complex
and abstract topics more easily than just watching the
video passively.

Lastly, assessments, which evaluate the understanding
of the learner, can be embedded in the video space
[7,13]. Study in this field is fairly new, but has shown
potential use of embedded assessments not only to test
the knowledge of the learner, but as quick feedback to
the learner’s understanding of the knowledge material
while watching the video.

Enhancing Learning with Interactive Videos
The following summarizes our work in enhancing
learning via adding interactivity into video.
NoteVideo

Recent works in this area mainly revolved in navigation
control and pacing of video consumption [3,16].
Learners can slow down, speed up, skip, or jump to
particular parts of the video that interest them without
using the traditional timeline navigation bar below the
video.
Hypervideos [6,14,15] adds hyperlinks into the video
space. The hyperlinks helps learners to navigate
through external information easily by connecting
external information with the spatial and temporal
information in the video.
Both groups of work showed improvements on
assessment scores when the learners are using these
interactive elements to navigate information in video.
Apart from navigation, several prior work have explored
embedding annotation into the video for collaborative
purposes [2,4,12]. They provide the interactivity for
learners by linking individual annotation to the spatial
and temporal information in the video.

Figure 1. Interaction sequences with NoteVideo interface (a)
mouse over on any interactive visual objects highlights it; (b)
clicking on the object starts the video from its associated
timestamp; (c) during video play, visual objects not visible
from the current clip appear “faded” as the mouse enters the
board; (d) they disappear as the mouse exits the board.

NoteVideo [10] analyzes a subgroup of lecture videos
called blackboard-style lecture videos, extracts the
written elements in the video, tags the timestamp of
these elements when they appear in the video, and
then lays them out in a blackboard-style interface. The
respective element becomes hyperlink to a particular
timestamp in the video. Interacting with these

elements help the learners jump to a particular part of
the video, making the navigation and finding process
(of a particular moment of interest) easier by using the
information clue in learners’ mind. By allowing them to
use the written elements as visual clues for them to
find the information they need, and linking them
directly to the particular point in the video, they were
able to find, skip, and review information faster than
using transcript-based navigation and timeline
scrubbing.
L.IVE

which was the usual design of current online videobased learning environments.
Creating these interactive videos and publishing them
for consumption is still at the very early stages. If one
wants to provide such interactive videos, the
interaction between elements and the video has to be
hard coded. This task is very time consuming and
inconvenient for the instructors. We think it would be
interesting to investigate the process of creating and
implementing these video environments that promote
interactivity and enhance learning. The idea is to
position the video-based learning content as the
primary core and space of interaction. Future work
would also need to help instructors to create effective
interactive videos for learning, giving them real-time
feedback on learner statistics, and helping them to
improve and deploy newer versions of their interactive
video easily.

Conclusion

Figure 2. L.IVE Interface using a game-recorded video as
video-space for a physics projectile motion exercise

L.IVE [11] attempts to integrate comment threads,
annotations, and assessments to the video space. By
visually linking these interactive elements to the video
space, the information and feedback that these
elements bring is spatially and temporally linked to the
information in the video, reducing the cognitive load of
linking information in learners mind. Results showed
that adding these interactive elements on the video
made learners gain higher scores in their post-tests
compared to separating these elements from the video,

In this paper, we have highlighted recent works on
adding interactivity in videos. The addition of
interactivity gives learners the needed feedback to help
them construct their understanding on particular
information. Instead of using external interactive
elements that is not tightly linked to the information in
the video, several works have tried to link information
from within to outside of the video, from collaborators,
and from assessments to the spatial and temporal
information of the video. Leveraging this integration,
they showed promising results in helping learners to
understand complex information better than just
watching the video passively. We hope these results
would motivate both educational and HCI researchers

to innovate and improve the integration and the
creation of such interactive videos for better learning.

[10]
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