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ABSTRACT

Students leverage online resources such as online classes and YouTube
is increasing. Still, there remain challenges for students to easily
find the right lecture video online at the right time. Multiple video
search methods have been proposed, but to our knowledge, no
previous study has proposed a system that summarize YouTube
lecture videos using subtitles. This demo proposes LectYS, a system
for summarizing lecture videos on YouTube to support students
search for lecture video content on YouTube. The key features of
our proposed system are: (1) to summarize the lecture video using
the subtitle of the video, (2) to access to the specific parts of the
video using the start time of video subtitle, and (3) to search for the
video with keyword. Using LectYS, students are allowed to search
for lecture videos on YouTube faster and more accurately.
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« Information systems — Information extraction; Document fil-
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1 INTRODUCTION

Recently, students who use online resources for learning are in-
creasing. According to Snyder et al., the percentage of students
who take online classes is increased from 15.6% in 2004 to 43.1% in
2016 [15]. The percentage of undergraduate and graduate students
who fully take online degree programs have increased from 3.8%
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in 2008 to 10.8% in 2016, and from 6.1% in 2008 to 27.3% in 2016,
respectively [15]. Through surveys, researchers discovered that a
number of high school and college students use online resources on
the Internet to achieve their educational purposes [1, 4, 9]. Never-
theless, students faced challenges when searching for educational
resources online [2, 5, 6, 10, 14, 20]. For instance, students have
difficulty choosing a search query before they look for the resources
online. In addition to struggling to create search queries and to spell
them correctly [20], students had difficulty in searching for unfamil-
iar research areas online [5]. Likewise, prior studies revealed that
students struggle while searching the resources online. For example,
students were concerned about selecting an appropriate result on
the search list, such as judging which information to choose due
to too much information available [2], selecting a website from a
search list [20], and finding information they want in a reasonable
time [6, 14]. Moreover, Patel and Dave revealed that students had
difficulty in finding information online because information is too
scattered [14]. After searching for resources online due to the lim-
itations of online resources retrieval services, students struggled
with performing multiple tasks, such as viewing search results due
to inaccessible websites [2, 6, 10] and understanding contents in
search results [20].

Despite these challenges, there exist three benefits to searching
for educational resources on YouTube, such as obtaining a large
amount of educational resources in the form of streaming services
[21], providing additional supplement for students in their school
classes [17], and enabling students to exchange and learn infor-
mation through social interaction among students [13]. However,
YouTube has its limitations when searching for educational re-
sources. In YouTube, it is not possible to know what is in the video
without watching the video. Even if a description of the video is
provided, students are not able to find a specific part of the video
without the time stamp. Also, it is hard to know the difficulty of the
lecture video without watching the video. Still, little is known about
how to summarize the lecture videos on YouTube to make it easier
for students to find the videos. To address this gap, we developed a
system that summarizes the lecture videos on YouTube to improve
students’ learning efficiency. This study aims to develop a YouTube
lecture summarizing system by answering the following research
question (RQ): How can we develop a system that summarizes lecture
videos on YouTube? In the next section, we present related work
our methods for summarizing YouTube lecture. We then discuss
about the benefits and limitations of our study.
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Figure 1: Overview of LectYS. When users enter the video
ID or URL of the lecture video, LectYS creates a summary
of the lecture video. Then the users are allowed to read the
summary and click the start time of the summary to go to
the specific part of the video. The users are also allowed to
enter search keyword so that the summary that includes the
keyword is displayed. While the keyword in the summary is
highlighted.

2 RELATED WORK

To help students find lecture videos faster and more accurately,
eight studies were proposed [3, 7, 8, 11, 12, 18, 19, 22]. Two meth-
ods are suggested in the studies. The first method is to search video
contents with video metadata and keywords [3, 7, 11, 12, 18, 22].
The second method is to access to the specific part of the video
[18, 19]. Prior studies showed how their method helps students find
lecture videos faster and more accurately. Studies suggested search
functions to find the contents of the video using metadata and key-
words [3, 7, 11, 12, 18, 22]. Also, several studies made students to
access to the specific part of the video [18, 19]. In addition, one
study recommended lecture videos for students to search for lecture
videos that students want to find on YouTube [8]. Multiple studies
suggested systems that support searching for the content in lecture
videos using metadata such as speech text, mouse cursor move-
ments, annotation, and time information [7, 11, 12, 22]. Similarly,
other prior studies demonstrated their systems that allow students
to search for educational videos using video keywords [3, 18].

On the other hand, previous studies provided indexed infor-
mation of videos that help readers find the specific parts of the
video quickly and easily [18, 19]. Nonetheless, prior studies have
limitations. First, to our knowledge, little is known about how to
summarize the contents of the lecture videos available on YouTube.
Second, none of the prior studies supported YouTube lecture videos
for content searching or navigating to the specific part of the video.
To address these limitations, our suggested method is to create a
summary of the lecture video on YouTube so that the students are
able to find the content of the lecture video easily.
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Figure 2: Screenshots of the LectYS user interface. In (A)-1,
users enter the ID or URL of the YouTube lecture video in
order to search for the lecture video. Then, LectYS returns
a list of important subtitles in the video and the start time
of each subtitle as illustrated in (A)-2. Then, users are al-
lowed to search for the videos with subtitles including the
keyword. (B)-1 illustrates the result of the search process af-
ter entering “neural” as a keyword. The result shows a set of
subtitles, each of which contains the highlighted keyword.

3 USER WALKTHROUGH AND FEATURES

3.1 System overview

To answer our RQ, we propose LectYS, a YouTube lecture summa-
rizing system that uses video subtitles, so that students who use
YouTube for educational purposes are allowed to search the content
of the lecture quickly and accurately. As illustrated in Fig. 1, LectYS
provides key three features: (1) summarizing the lecture video, (2)
accessing to specific parts of the video, and (3) searching for video
content. We demo this system by developing a web application
using Python, JavaScript and Django web framework (see Fig. 2).

3.2 Summarize lecture videos on YouTube

On the first page of the demo (see Fig. 2 (A)-1), users are required to
enter the YouTube video ID or URL. The videos with English or auto-
generated English subtitles are available for the summarization.
When the users enter the appropriate video ID or URL, the system
downloads the video subtitles using Python youtube-transcript-api
library. If the video has both English and auto-generated English
subtitles, the system will only download English subtitles. The
downloaded data includes subtitle text, subtitle start time and sub-
title duration. After downloading the subtitle data, we created a
summary of the video. First, the subtitle text data was preprocessed.
For example, we stemmed subtitle text and removed stop words
such as “and”, “a”, and “or”. Stop words in subtitles were only re-
moved during the summarization process. When the summary is
displayed, users are able to view the summary of the original sub-
titles. Then we summarize the subtitle text using Python sumy
library. We adopted Latent Semantic Analysis (LSA) methods for
text summarization algorithm to identify semantically important
sentences in the lecture video [16]. The result of the summarizing
process includes the list of important subtitles in the video and the
start time of each subtitle (e.g., “3:55” in Fig. 2 (A)-2 means that the
start time corresponding to the subtitle in the video is 3 minutes
and 55 seconds.).
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3.3 Explore summary

3.3.1 Access to specific parts of the video. After the summarizing
process, the lecture video and its summary are displayed on the
web browser together with the start time of the subtitle. We used
the YouTube IFrame Player API to embed a YouTube video in the
system. Then, the summary will be displayed below the video in
chronological order of start time of subtitle (see Fig. 2 (A)-2). The
users are able to read the lecture video summary and click on the
corresponding time stamp to access to a specific part of the video.

3.3.2  Search for video content. The users are allowed to search for
the summary using the search function while reading the summary.
There is a search bar for the users to find a summary that contains
the keyword. When the users enter a keyword, LectYS returns the
list of subtitles that contains the keyword and the start time of each
subtitle. As a result, the subtitles and start time are displayed. The
keywords in each subtitle are highlighted as illustrated in Fig. 2
(B)-1.

4 CONCLUSION AND FUTURE WORK

The ultimate goal of this study is to help students identify lecture
videos on YouTube faster and more accurately. To achieve this
goal, we developed LectYS, a system that summarizes YouTube
lecture videos. LectYS summarizes the subtitle text of the lecture
video on YouTube. Therefore, LectYS allows students to explore the
overall content of lecture videos by reading a video summary. The
start time provided with the summary gives students immediate
access to what they want to learn, making it easier for students
who are having difficulty finding the specific content in the video.
In addition, keyword search makes it easier to verify whether the
content that the students are looking for is included in the lecture
video. Using LectYS, students are able to read the summary of the
lecture video, while students are allowed to click the start time
of the subtitle corresponding to the summary to go to specific
parts of the video. Also, students are able to search for summaries
that include a specific keyword. Therefore, students are allowed to
search for the content of the lecture video on YouTube faster and
more accurately when using our system. Future work still remains
to evaluate the performance of the summarizing process of LectYS
and its usability with potential target users. Moreover, it would be
beneficial for students to recommend lecture videos on YouTube
with video summary provided by this system and other features
such as keywords, topic tags, and key frames as Jung et al. suggested
[8]. Besides, developing a system that addresses the challenges such
as difficulty in choosing search queries that Vanderschantz et al.
reported [20] would be helpful for students searching for lecture
videos. Additionally, in order to enable users to view the summary,
we plan on applying LectYS to the public using web extensions,
such as Mozilla WebExtensions API rather than providing a website.
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