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Abstract 

Increasingly lectures are being offered online in the form of online lecture videos. Although more and 

more lectures are now being offered online in the form of videos, they tend to be mostly non-

interactive and linear. This thesis examines current approaches to online learning and evaluate current 

video delivery services to determine if they can support the kind of interactive features that are defined 

in the literature. The thesis shows that the video delivery services can be used to integrate interactive 

elements, but will do so by being used together with other technologies, such as HTML5.
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1 Introduction 

Recently there has been a change in how students access educational materials. Students can now 

attend University programs and courses online, as well as physically attend lectures and study on a 

campus. This change has provided several benefits for students, providing the ability to study while 

working and being able to access material when needed[1-3]. The structure of online courses is in 

many ways still similar to courses being offered on campus, with hand-outs being available for 

download instead of collected at the lectures and collaborative sessions being moved to forums or 

other collaborative mediums.  

Video delivery systems, such as YouTube and Vimeo, are often used to embed videos within a course 

site as a way to deliver new content to the students. These videos often consist of a recording of an 

actual class-room lecture or by a series of video lectures developed especially for the online content, 

usually with the lecturer talking while a PowerPoint presentation is presented in the video. 

1.1 Purpose 

The hypothesis of this study is that currently video lectures are lacking elements that could increase 

value and benefit students, by being offered as static video instead of a live lecture[4]. This hypothesis 

seems to be supported by reports that online courses have a higher dropout rate than normal courses 

and students can get a feeling of being isolated[3, 5]. This thesis examines previous research about 

adding interactive elements to the lecture-videos to increase the lecture’s effectiveness, as measured 

through learning outcomes, and tries to answer the question: 

“Can current video delivery techniques fulfill the requirements of interactive features defined in 

literature?” 

The question contains a number of elements that need to be established in order to answer the 

question and they are as follows:  

1. What are the current video delivery techniques? 

2. What are the requirements of interactive features? 

3. Which are the interactive features defined in literature? 

This thesis provides answers to these sub-questions in the course of the report, before providing an 

answer to the main question in the conclusion. While answering the questions a number of methods 

and techniques are found, that contributes to making a video become interactive. This thesis could be 

used as a guideline when deciding on how to add interactive features to videos by providing a 

definition of different building blocks for creating an interactive video. 

1.2 Thesis Outline 

This thesis starts by giving a summary of the background of the use of videos in education and 

investigate the hypothesis of the thesis, that video lectures are lacking elements available in class-room 
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lectures. This is used for understanding the current use of lecture videos and for a better 

understanding of what interactive features could add to the lecture videos. A literature review was 

found to be the best way to acquire information and to take advantage of previous research performed 

in the field. The reports used for the literature review contained research about educational videos of 

both non-interactive and interactive nature, with some research comparing the two. The result from 

the review, with focus on non-interactive videos, is presented in Chapter 2. 

Chapter 3 presents the results from the literature review, with focus on interactive videos. The result is 

divided into six different methods that were found to be used for interactive videos. The result of this 

part of the literature review is used to define the interactive features that are needed for interactive 

videos. The result is also used to further investigate the hypothesis, to see if there is an advantage to 

add interactive features to educational videos. 

From the combined literature review of Chapters 2 and 3, the previous research is used to answer what 

the current video delivery techniques are. The interactive features found in Chapter 3 are then used to 

evaluate the current most common video delivery platforms, YouTube and Vimeo. This evaluation 

includes both the embeddable video players and the extended functionality of the video players with 

their respective API’s and compares the players’ functionality with the requirements for the interactive 

features. The result of the evaluation is presented in Chapter 4. 

The answers to the sub-questions are used in the conclusion to answer the main question of the study 

together with an analysis of the results. Lastly, this report presents discussions about the result with 

proposed further research. 
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2 Background 

The idea of using pre-recorded videos to assist with education is not new, with early experiments using 

videos as lecture material conducted during the second world war to train soldiers [6]. They further 

describe how the use of video-lectures started to be used through television in the 1960’s and in the 

1980’s videos were made available on VHS. In the 1990s Video CDs (and later DVD) could be used to 

deliver videos. Each change to the format of the video system allowed for increased flexibility of when 

and how videos could be shown in the classroom; VHS and VCD’s allowed the video to be played at any 

time, with options of pausing the play at any moment. In the 2000’s videos started to be available 

through the Internet as downloadable files or conference calls. This leads us to video streaming, which 

is currently the most common way that videos are delivered in education[5]. 

One thing that all video delivery systems have in common is that they are still enabling passive 

learning, where the student is watching the video to acquire new knowledge. Passive learning is 

sometimes made more interactive by adding some exercises or collaboration with other students 

afterwards, but compared to listening to a live lecture, the student loses opportunities to interact with 

the material and the lecturer. The student cannot interact with the teacher or other students during 

the lecture to have something explained further and the pace is decided by the lecturer. With the 

introduction of video CDs and videos through internet we started to see a possibility to add interactive 

elements to the videos. 

2.1 Types of Online Education 

This section contains a short description of the two most common categories of online education that 

will be covered in this study. 

2.1.1 University / Higher education 

Universities have been offering courses, and in some cases whole program, online for a number of 

years. These courses could either be exclusively available online or be available at the university in 

parallel at the same time. The material for these courses are often collected in a Learning 

Management System (LMS), that consist of a framework that allows material to be added easier and 

to have a consistent look with other courses and is accessed through a web-browser. The LMS is built 

with an underlying structure of HTML and the course material is added as items, that can consist of 

different pre-defined types. The look of course site in an LMS is similar to what you would see on most 

websites, with a navigation menu on the left side and the content presented in the middle of the site. 

Lecture videos are mostly embedded within an item within the content. 

2.1.2 Massive Online Open Courses (MOOC)  

MOOC’s are courses that are exclusively offered to online participants and the difference from 

Universities is that they often are not officially accredited and is open for anyone. Some of the MOOC 

courses have been created by Universities, but then offered for free. They are often structured in a way 
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that allows for a large base of participants and do this by having the students review each other or have 

systems that can grade tests automatically. The content is usually presented through lecture videos 

which is followed by some practical assignments or tests for the student. The course sites are usually 

contained on a website, similar to the LMS used by the Universities, but differ between the different 

organisations offering MOOC’s. 

2.2 Previous research on linear, non-interactive lecture videos 

Stetz and Bauman conclude that there are reasons to be cautious about adding video content in online 

lectures[4]. They list thirteen factors that could cause the video content to have a negative outcome for 

the learning experience. Some of these factors are that the student is reading less at the expense of the 

videos, there is a lack of interaction between the student and lecturer and that the time spent 

producing and watching the videos could be better spent on other methods. They end the article by 

giving some recommendations for what could be done to ensure better result by adding video content, 

e.g. adding video as an introduction of the lecturer to create an instructor presence and to use 

instructional videos that the student can watch as often they need to, for understanding tasks/methods 

that are difficult to explain in words. Lastly they add the recommendation to keep videos below ten 

minutes in length. 

Brecht performed a study involving three different types of lecture videos and found that “Videos with 

a strong presentation of relief and change-of-pace elements are the most learning-effective.” [7]. The 

study also suggested that having lecture videos in a course could be extra helpful in entry-level courses 

and that they could contribute to lower drop-out rates. The drawbacks that was found was that the 

videos could undermine the student’s attention to other learning methods and might not be suitable 

for complex topics that could require more collaboration and discussions.  

Several studies have tried to classify the students, to easier be able to decide on what method to use. 

One study tried to classify groups of people according to their behavioural intention to adopt video 

based learning[8]. They classified 8 different categories, where the categories had varied age, gender, 

experience and level of education etc. Studies like this could be used to decide on what method to use 

in different instances. Another study showed, with a relative small sample size, that students fall into 

three different categories when it comes to accessing videos, they named the categories adaptive 

viewer, self-regulating viewer, and infrequent viewer[2]. The student’s results showed a significant 

difference between the learning outcomes from the different methods. They concluded that studies 

need to be made on how to personalise content and courses for individuals and stated that students 

learn at different paces and have different skills. 

Comparisons have been made to see how online learning and videos are affecting the student’s 

learning outcome. One study found that videos can have a positive effect on the student’s attitude 

towards studying, but couldn’t see any increased knowledge when it came to exams[9]. In a separate 

study, on a fairly small scale, it was found that videos performed just as well or even a bit better than 

regular teaching methods[10]. Toppin did a study about the student’s level of perception about the 
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benefits and effects of using video lectures, compared to the lecturers perception of the student’s level 

of performance from using the videos[11]. The study found that both groups found the videos 

contributing positively to the overall learning outcome, but also that there was a big difference in the 

level of benefits perceived from the videos for the students. Although the students perceived a high 

level of benefit, the teachers perceived the benefit to the students as much lower. 

Despite the differences in perceived benefit, Guo, Kim and Rubin's larger scale 2014 study shows that 

there can be benefits as long as certain principles are followed[12]. The study was performed on a set 

of 6.9 million viewings of video lectures, divided over 862 videos, to analyse patterns of how the 

students used the videos. They came up with a number of factors that increased the videos usefulness. 

Some examples of factors where to keep the videos short, preferably under 6 minutes, enthusiasm 

from the lecturer made video content more intriguing and they also saw that students interacted more 

with tutorial videos compared to regular lecture videos. The general conclusion was that most of the 

time it is not best to structure lecture videos the same way that a class-room lecture would have been 

structured. Some adjustment to the format of delivery need to be made. 

Schroeder and Yousef reviewed 76 peer-reviewed articles to analyse the current research in Video 

Based Learning (VBL), to map the educational benefits of VBL[6]. The study covers a lot of sub-topics 

to VBL, where about a quarter of the articles cover interactive videos.  

2.3 Chapter Conclusion 

The research presents both positive and negative effects of replacing class-room lectures with video 

lectures. The literature review showed factors that need to be considered to increase the benefits from 

adding videos to the courses. It also gave a good understanding of which areas of lecture videos that 

could benefit the most from adding interactive features. From the literature it was also possible to see 

that YouTube and Vimeo both were popular video hosting services. 
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3 Interactive Video Techniques 

Merriam-Webster has the following two definitions for the word Interactive[13]. 

 “Designed to respond to the actions, commands, etc., of a user”. 

 “Requiring people to talk with each other or do things together”. 

The term Interactive Video defines a system that include features that fulfil the definition of 

Interactive while including video playback.  

This section presents a summary of previous research regarding interactive elements in educational 

videos. The first part covers general results, while the remaining information is divided into six groups 

depending on the interactive technique used in the study, with a section in the beginning explaining 

common terminology used in the field. 

There has been a study aimed to establish criteria that are important for assuring design quality of 

MOOC’s[14]. Their study consisted of a survey that was answered by 205 participants and included 

lecturers and students. The survey was completed by giving each criteria a ranking between 1-5, where 

a 5 was considered to be a very important criterion. Interesting to note is that criteria that enables 

interactivity with videos was considered to be very important. The criteria “Control features for video 

clip where appropriate, for example, play, repeat, full screen, slowdown, stop and pause.” got an 

average mean priority of 4.7 and various other criteria for searching among the material and the videos 

was ranked after that.  

Other interesting results to note was that the criteria “Offer references for facts and information in the 

video-lecture” and “Provide a summary of the video lecture” were also considered to be of high priority 

with an average mean of 4.39 and 4.31. This seems to show that the students want to be able to 

interact with the material and videos, both on a course scale and within the videos. The results for all 

74 criteria in the survey are pretty high, with the lowest prioritised criteria still getting an average of 

3.46, which might suggest that most of the functionalities suggested are desired every now and then. 

Lyons et al. gathered available research focusing on social presence, e.g. online communication and 

interactivity[3]. They found that “Social presence is related to the subjective perception of feeling 

psychologically connected with others while engaging in social interactions through various mediums”. 

From previous research, they could see that a students amount of satisfaction with a course, is affected 

by the students perception of the amount of student-teacher and student-student interaction.  

3.1 Common terminology 

This section will describe two of the terms that are used often when performing research regarding 

interactive videos in education. Both should be kept in mind when evaluating an interactive video 

system. 
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3.1.1 Micro and Macro-level activities 

The terms micro-level and macro-level activities are terms that explain the functionality of some of the 

methods in this report. The terms were first used to explain the way that people are processing texts. 

Merkt, Weigand, Heier and Schwan define micro-level as doing look-backs and re-reading of parts of 

text[15]. The process increases the readers understanding and memory of the text. Macro-level 

activities are defined as using, for example indexes or table of contents to quickly find the information 

needed. They state in the study that the methods used for texts should be transferrable to videos as 

well. These skills are trained by practical use.  

Seidel defines the levels for videos as: “Any manipulation that effects the presentation within the video 

or intervening its playback is part of the micro-level of interactivity.” and “Macro interactivity 

comprises all manipulations concerning one or more videos as a whole.” [16]. 

3.1.2 Cognitive Load 

Cognitive load explains the level of effort imposed on the working memory of a person trying to 

understand or perform a task. There a three types of cognitive load defined: intrinsic, extraneous and 

germane[17]. Hasler explains intrinsic and extraneous cognitive load in the context of education[18]. 

Intrinsic cognitive load surrounds the complexity of the content, in the eyes of the student, and 

extraneous is affected by how the content is presented. Germane cognitive load is created by 

processing new information and constructing new connections with previous knowledge and is 

considered to be beneficial for a student. 

3.2 Current Methods 

Each section explains shortly how the method works and give a summary of the literature found 

around it. These six methods were found to categorise all the examples found in the literature studied 

in this literature review. 

3.2.1 Manual Control 

Manual Control involves techniques that allow the user to control the playback of the video, e.g. play, 

pause, timeline or adjust the playback speed. 

Merkt, Weigand, Heier and Schwan performed a study where they tested three different methods of 

presenting the course content[15]. The first was videos with basic manual controls, like play, pause, 

stop, fast forward and rewind. The second method was similar to the first, with added functionalities 

such as an index of the content and a timeline with different chapters that allowed quickly jumping to 

different parts in the video. The last method was an illustrated textbook with an index and a table of 

content. The conclusion from the study was that the students seem to make use of the basic video 

controls most frequently out of the different functionalities added. One explanation for this was that 

the student finds this method of manipulating the content to be more natural since similar 

functionality has been previously used by the student when watching a VHS or DVD. 
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Hasler looked at the cognitive aspect of displaying content as animation and found that being able to 

stop and play the animation or watching the animation in shorter segments was more efficient for 

learning than watching a continuous animation or  having the content narrated[18]. These two options 

both helped to reduce the cognitive load for the student.  

Seidel brought up the importance of being able to adjust the playback speed of a video[16]. The 

advantage would be that the student can adjust the playback speed according to the level of perception 

the student has towards the complexity of the material presented. It would allow the student to skim 

through easier material and go slower for complex explanations.  

3.2.2 Hotspots / References / Annotations 

Hotspots, references and annotations are usually textboxes that are visible on the screen, of the video, 

for a limited time. The textboxes can deliver extra information for a certain part of the video and can 

often contain a link that will let the student open a website in a new window or jump to another video. 

Aubert, Pri and Canellas breaks down annotation into two components, content and anchor[19]. The 

form and shape of the content is only restricted by the underlying technological support and the type 

of anchor is dependent on the type of content. They then go on to describe two different ways of 

creating annotations, manually or automatic, where speech recognition and automatic shot detection 

are used as examples for automatic creation. They also categorise the use of annotations in to four 

different categories, where the most common would be active reading with annotations that involves 

reading the annotations while watching the video. The annotations could be added by the lecturer or 

the students and also added while watching the video or while creating the video and collaboratively or 

individually. Their summary of the current state of annotations in interactive videos was that even 

though some support already exists, there is a need for some development in technology to allow 

further options for implementing annotations in educational videos. 

Guimar tested a solution where viewers of a video could post comments at a certain time in a video 

and also see other viewers’ comments, showing up at the same time in the video as when they were 

posted[20]. The system was positively received and one of the conclusions was that it would be 

important to keep the interface simple, to increase readability. Another study defined five different 

methods for adding annotations in videos, Graffiti, Scribbles, Word Balloons, Path Arrows and Video 

Hyperlinks[21].  

3.2.3 Indexing / Asynchronous Ability 

Indexing / Asynchronous Ability means that the user has the ability to jump within the video. There 

are a few different ways that this could be possible by indexing the video by text or images. Timelines 

could also be used by adding extra information to the timeline. 

Zhang defined interactive videos to be “the use of computer systems to allow proactive and random 

access to video content based on queries or search targets.”[22]. In their study they compared four 

different structures of courses: 
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 online course with lecture video, 

 online course without lecture video, 

 online course with interactive video, and 

 a classroom held course. 

 The interactive part allowed the student to view, a part from the video itself, the PowerPoint slide, 

transcript of the video and a navigation panel for changing part of the video. They focused their study 

on the amplitude of the enhancement interactive video can contribute on a learner-content type of 

interaction. The study had a limited size, but it did indicate that interactive videos could have a 

positive impact of a student’s ability to learn and increase the student’s satisfaction. 

The study by Merkt, shown earlier in the section for manual controls, failed to prove that indexing or 

asynchronous functionality would be more beneficial than manual controls when it comes to finding 

facts in a video[15]. They did see that the functionality was being used to some extent and stated that 

some training in the functionality might increase the usefulness for the student. Functionality on 

macro-level activities should increase in usefulness when the student gets more familiar with the 

functionality. The study did show that both video methods tested performed at least just as well as the 

textbook.  

Another study have looked at giving the student the option to choose the order that the material is 

presented[23]. The results implied that there was a benefit for the student, giving better learning 

outcome. They also concluded that adding the technique could lead to a negative effect if it is used 

against the students expected level of control. 

Shin, Berthouzoz, Li and Durand tested a solution they called Visual Transcripts[24]. The solution 

was used with videos that uses a “Blackboard-style lecture video”, which means that you can hear the 

lecturer talk while watching the video of a drawing surface where the lecturer is making notes, similar 

to how a traditional blackboard is used in a class-room. The solution that was created captured a sort 

of snapshot of the screen every time that changes were made. These snapshots were then merged with 

a transcript of what was said in the video and created a sort of transcript that was indexed by what is 

shown on the screen at the time. With the Visual Transcripts it was then possible to allow the students 

to do textual searches in the video-content and the student could click on an image or text and jump to 

that point in the video. The study showed that the students found the added functionality to be useful 

and allowed for more advanced study methods.  

Seidel made a suggestion for creating visual summaries of videos, where basically the video is indexed 

by screenshots from the video at a certain interval and an annotated timeline, that allows the user to 

see screenshots of the video content by hovering over the timeline[16]. 
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World Wide Web Consortium (W3C) is recommending that all video content made available online, 

should have a transcript available for accessibility[25]. All of the different suggestions for this method 

require that the video has a transcript, which fits in with W3C's recommendation. 

3.2.4 In-Video Quiz 

In-video quiz pauses the video to have the user answer one or more questions regarding the content. 

This process causes the user to think back on the content that was just presented and is supposed to 

increase the learning outcome by allowing better memory retention. 

A study by Szpunar, Jing and Schacter added quizzes between and after a set of four educational 

videos[26]. They could see that students in the study were generally overconfident in their knowledge 

after watching the video. The result also showed that students got a more realistic perception of their 

own knowledge and did not overestimate their knowledge as much, after taking the quiz. The result 

could also be achieved by having a single test after completing the video. Another interesting aspect 

they noted was that more testing during the videos seemed to lead to the student taking more notes.  

As early as 1991, a study was done to see the effect of using questions with feedback of correct answers 

actively during a video[27: as Referenced in Merkt, Weigand, Heier & Schwan, 2011]. It was found that 

actively answering the questions was more beneficial than only seeing the questions with answers 

during the video when it came to recollection of facts. 

3.2.5 In-Video Selections 

In-video selections allow the user to select the order that the parts of the video are shown. This could 

be used for an interview sort of video style, where the user can choose between a number of questions 

and the video presents the answer to the question. It can also be used to allow the user to explore a 

subject in video format, where the videos could be structured in a tree like structure and the user 

navigates between the different parts. This format could be suited for instructional videos where the 

user could need to jump randomly between parts. 

There has not been much research performed around this method, as far as this study found, but there 

are some interesting implementations done that could prove useful in later research. One interesting 

example to note is Stagework [28], they have published a video interview with Sir Ian McKellen about 

Richard III. In the video the user can select different questions for the actor and get links to further 

resources. 

3.2.6 In-Video Commenting 

In-video commenting builds on the commenting that usually is associated with videos online. Usually 

the comments are presented underneath the video player. In-video commenting binds the comment to 

where the video playback was when the comment was posted. The other users can then either get the 

comment when their playback arrives to the same time, or on the side of the video with timestamps 

connected to the comment.  
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A study by Lee defined two categories of communication in an online lecture environment, 

asynchronous and synchronous[5]. An example of asynchronous communication is a forum. Forums 

are often used in online courses to allow students to discuss various topics with other students and the 

lecturers. They found that previous research indicated that the forums could have a low number of 

contributors and that students could have a “perception of social disconnection”. Synchronous 

communication is, for example, a live chat, where students can discuss with each other in real time. 

Positive effects of synchronous communication are: increased sense of social presence and immediate 

feedback, while drawbacks could be that the discussions are bound to a certain time making it difficult 

to access for everyone and that discussions might not have as much depth. 

The study proposed that adding the ability to add comments to lecture videos, that would be anchored 

to a certain timestamp in the video, would prove beneficial by utilising the positive aspects from 

asynchronous and synchronous mediums. They created an interface to accompany the lecture video 

that allowed the student to add comments and see other students’ comments while watching the video. 

The interface had options for showing comments in dynamic or static form. They found that the 

dynamic view of comments increased the sense of social interactivity and that the content related 

comments seemed to have a positive effect on learning outcome. From their results a few design 

implications were discussed. 

Examples of the design implications included that dynamic display of comments could be preferred 

over static display, though both methods provided a positive outcome. Comments appearing in the 

field of the video could be considered annoying. They also noted that this technique supported 

collaborative learning between students, by allowing them to discuss confusing topics at the point 

where it was explained in the video.  

Guimar created a prototype for adding the functionality to add in-video comments to a third party 

hosted video[20]. They found that the users appreciated the way they could add comments at certain 

times, but they consider the in-video commenting to be a complement to commenting systems that are 

previously used in video delivery systems.  

Seidel proposed a method that does not involve comments but contains similar functionality[16]. The 

method was User Traces, which would keep track of how often segments in a video are watched and 

could show other users what has been watched often and what does not seem as important. 

3.3 Chapter Conclusion 

There is a positive learning outcome in a majority of the studies where interactive features are added 

to an educational video. The six methods extracted from the literature represent all the examples 

containing an interactive video that were covered in the literature review. These methods could then 

be broken down into smaller techniques, which is done in Chapter 4, which answers the question of 

what the interactive features in interactive videos are. The research for interactive videos also showed 

YouTube and Vimeo to be popular choices of video hosting services when creating interactive videos. 
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The cognitive load is useful to think of when designing a system containing interactive video. From the 

research it is possible to conclude that when the content is simple, the extraneous cognitive load 

should not matter as much. It follows that when the content is complicated or complex, it is best to 

keep the interface simple or familiar. The limit for the amount of cognitive load depends on the 

capabilities of the student’s working memory. 

Another conclusion is that if all videos used in education would have a transcript of the content, it 

could be beneficial to introduce a standard for videos making it possible to perform searches within 

the video content. This could be a way of making videos more accessible and more consistent with the 

other material available in a course. This step could allow for some of the interactivity proposed in the 

literature and allow increased level of macro-activity. 
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4 Current Video Delivery techniques and interactive features 

This section includes a summary of techniques that are required to be able to implement the different 

methods that was listed in Chapter 3.2. The techniques are then used to evaluate how well the 

currently most popular video delivery services can be used to integrate the methods.  

4.1 Techniques Used 

After reviewing the literature about the various methods, it was possible break down the methods in to 

techniques that could be used to provide functionality of the methods. Some of these techniques could 

also be utilised for several of the methods, while some would only be useable for one method. Below is 

a list of the techniques with a brief explanation of how it would be used, as well as any sub-technique 

that might be needed (added in brackets). 

 Pause/Play/Rewind/Fast-forward video – The most basic and used technique in the 

collection. Something in the video that allow the user to play or pause the video playback.  

 Adjust playback speed – This technique allows the user to change the speed of the video 

playback, by allowing it to be played back faster or slower. This differ from the Rewind/Fast-

forward by still having playback of sound and only playing forward. The technique is used to 

adjust playback to match the lecturer or the complexity of the topic discussed. The user can 

personalise the playback to suit their own need. 

 Timeline – Shows the user where in the video they currently are and allow the user to jump 

to another part off the video. Usually placed underneath the video.  

 Insert links/references in the video – Annotations in the video playback that can show 

information or contain links to other sources. Allows the user to click on the link to open 

another website, information pop-up or jump to another part in the video. The annotations 

need to be triggered at a certain time, to allow it to only show when wanted, and be able to 

pause the video playback if needed. (Time-trigger and Play/Pause) 

 Search, using words, in the video – Lets the user type a text and be able to jump to parts 

in the video containing that information. Requires a transcript of the content in the video and 

ability to link to a certain timestamp in the video. Usually the transcript would have to be 

visible near the video. (Transcript and links to certain Timestamps) 

 Index video by using images –List of images from the video, usually screenshots. It lets 

the user jump in the video by clicking on the image that contains the information that the user 

wants to see. Could be displayed next to the video or showing up if hovering the mouse-cursor 

over the timeline. (Links to certain Timestamps) 

 Index video by text – This technique is similar to the previous technique, with the images, 

but instead of images there are text-segments from the content of the different parts of the 

video. Same as with the technique to search within the video by using text, this technique 

needs a transcript or explanations from the different parts to allow the user to click the texts 

and jump to the related part in the video. (Transcript and links to certain Timestamps) 
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 Summarise video content – This would give the user a shorter video or textual description 

of the content in the video. It would generally consist of the major topics in the video. The 

student could use this to refresh their memory of the content in the video. This technique 

would most often have to be created manually, since it could be difficult to pick out the correct 

content for the summary. 

 Comments in videos – Allows the user to post comments at any time point in the video and 

too see comments that other users created. The comments would be connected to the time in 

the video where they are created and displayed when the user gets to those points when 

viewing the video. The comments could be displayed on the timeline and/or displayed on top 

off the video or in separate windows adjacent to the video. (Time-trigger) 

 Add questions/quiz in videos – Adding a quiz or question in the end of a video or at a 

certain time point. This technique could have a few different outcomes. Usually the video 

would have to be paused when it is time for the question. The answers for the question could 

be clickable or a text-field for writing an answer. After answering the question, the video could 

display the correct answer, provide feedback on the answer given or jump to other parts in the 

video or to a different video to display feedback. (Time-trigger, Annotations, 

Conditional check on the answer) 

4.2 HTML5 

HTML5 could be used to present and enhance video playback. This section explains some of the 

functionality that is relevant for interactive video creation and why other services are preferable as 

video players. 

HTML5 was published as the latest HTML version in October 2014 [29] and is meant to increase 

support for multimedia content and better compatibility with the rising range of different devices. 

Even though the standard was published, there are still some discussions on the details of the 

specifications and it might still see some changes.[30] HTML5 brings a major change of HTML-

elements where elements like <frame> and <applet> are being dropped and elements for handling 

multimedia, such as <video>, <audio> and <canvas>, are being added. HTML5 is also extended with a 

large collection of API’s and specify scripting that both can be used with JavaScript.[31, 32] 

The <video> element in HTML5 allows videos to be played from a server of choice straight from the 

source video file. Utilising this element makes it easy to add videos within a website, with the 

drawback that it can increase the bandwidth required for the server, compared to using one of the web 

hosting services. Depending on the size of the video that is presented, this could still be a valid option 

when designing an interactive video. 

The biggest advantage with HTML5 comes when it is used together with a video hosting service with a 

HTML5 player. The video hosting service takes care of encoding the video and provide the bandwidth 

needed to stream the videos to the client, while the website can be built to combine the video player 

with controls and other interactive elements needed for the interactive method chosen.  
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4.3 Video Delivery Services 

There are a number of different services to choose from for providing videos to users online. The most 

common option is to choose a hosting service for providing the videos to the users, such as 

YouTube[33] and Vimeo[34]. Using hosting services has the advantages of moving the bandwidth 

requirement needed, to stream the videos, to the hosting service and the services usually compress the 

videos when they are being uploaded, which allow less bandwidth to be needed for the users watching 

the videos. The hosting services also provides video players, with various functionalities added as 

standard, which can be used on their site or be embedded into a course site.  

This evaluation will focus on the two biggest and most often cited in research hosting services for 

videos, YouTube and Vimeo. The evaluation will only look at functionality for laptop and desktop PC’s, 

excluding mobile devices since further restrictions apply. The evaluations of the hosting services will 

look at the functionality that is possible with the standard player through embedding and the added 

possibilities available through the use of the Application Program Interface (API) together with the 

player. 

4.3.1 YouTube  

YouTube is the biggest video hosting service at the moment[35]. Since 2015 YouTube has been using 

HTML5 as the platform for its video player, after a switch from Adobe Flash[36]. This change has 

allowed for changes to the YouTube API’s, with some added functionalities like showing the video in 

full screen within a webpage and embedding through use of <iframe> HTML-objects. The switch has 

also allowed for a reduction in buffering by using Adaptive Bitrate and use of a new codec (VP9) that 

allows higher resolution while using less bandwidth and single HTML5 player that can be used on 

multiple platforms[37].  

4.3.1.1 YouTube Embedded Player 

The standard player is possible to embed in to course sites using <iframe> HTML objects. The 

embedded player contains most of the functionality that is offered in the player that is used on the 

YouTube site, except for the ability to see and make comments[38]. Just by uploading a video to 

YouTube it gains some interactivity. As can be seen in Table 1, the embedded player allows the user 

access to manual controls, such as Play/Stop, adjusting playback speed and a timeline to allow quicker 

navigation in the video.  

After a video is uploaded it is possible to add annotations, subtitles and cards into the video. The 

subtitles contain the text from the transcript that is added, but is not accessible for the video user, 

except as text in the video. Annotations can be inserted in five different ways, speech bubble, spotlight, 

title, label or note. They all are basically different shaped text fields and can contain a link that is 

activated when the user clicks on the field. This can link to another video, with the option of choosing 

the starting point in the video or to go to a website. Cards have a similar functionality, with the biggest 

difference that the cards are only shown when the user decides to view the card section. Cards can 
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contain links the same way the annotations can and can also contain a poll. Answering a poll gives an 

instant feedback to how previous answers have been divided.  

Both annotations and cards can fulfil the requirements for Hotspots and References as a way of 

making videos interactive, though the visual options are limited. Both features can also be created with 

a set time for when it will be visible in the video. This could allow the creation of interactive videos 

with quizzes and In-video selections, but there is a limitation that the video cannot be paused when 

they start showing, so any eventual choices for the user of the video would only be offered for a limited 

time before the video continues or ends.  

4.3.1.2 YouTube Player with Added API Functionality 

There are two different API’s available to work with the videos in YouTube. The first API is the Data 

API[39], which mainly is used to manipulate and view a collection of videos, such as a YouTube 

channel. The Data API has libraries for a number of different programming languages, such as Java, 

JavaScript and .NET. The second API is IFrame Player API[40], which is used to control and interact 

with the video player.  

Using the API when displaying the video allows for a lot more customisation than just using the 

embedded player. With the new HTML5 player it is possible to position the video more freely in the 

website and the API allows the other elements of the website to “communicate” with the video. As can 

be seen in Table 1Error! Reference source not found., most of the techniques mentioned, could 

be implemented in some way with the video. The table is a bit simplified since it only list some of the 

technologies it might need to fully implement the technique. The techniques would all require 

different amount of work or extra resources to be implemented, but should all have the technological 

requirements to be implemented. For instance, transcripts could be kept as a searchable text next to 

the video and by making each line of text into a link for the corresponding video segment, it would be 

possible to search in the video by using text. 



20 

 

Table 1: Displaying how well YouTubes embedded player and the API can implement the techniques needed for 
creating interactive videos. 

Technique Embedded player 
Player with added 
API-functionality 

Pause/Play video Yes Yes 

Adjust playback speed Yes Yes 

Timeline Yes Yes 

Insert links/references in the video 
(Annotations) 

Yes (Limited options) 
Yes (JavaScript, 
HTML objects) 

Time trigger --- 
Yes (JavaScript, 
Event Listener) 

Search, using words, in the video --- 
Yes (JavaScript, 

Transcript, HTML) 

Transcript 
Yes (In the form of 

subtitles) 
Yes (Subtitles, 
External text) 

Jump to certain time in video 
Yes (Through 
annotations) 

Yes (JavaScript) 

Index video by using images --- 
Yes (JavaScript, 

HTML, Screenshots) 

Index video by text --- 
Yes (JavaScript, 

HTML, Transcript) 

Summarise video content --- 
Manual creation 

needed 

Comment in videos --- 
Yes (JavaScript, 

HTML, Storage of 
comments) 

Add questions in videos Yes (Cards) 
Yes (Time trigger, 

JavaScript, HTML) 

Conditional checks on interactions --- Yes (JavaScript) 
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4.3.2 Vimeo 

Vimeo was founded just a few months before YouTube in the end of 2004. Vimeo has a lot fewer 

videos and viewers than YouTube, but has been known for offering higher video quality. A year before 

YouTube switched to a HTML5 player, in early 2014, Vimeo also made the switch from their flash 

player to a HTML5 player.  

4.3.2.1 Vimeo Embedded Player 

Vimeo’s embedded player[41] does not contain any annotations or cards and the playback speed 

cannot be adjusted, as can be seen in Table 2. Other functionality, similar to YouTube’s player, 

includes manual video control and a timeline. Vimeo has options to adjust the look of the player, e.g. it 

is possible to add a parameter to change the color of the controls and overall it has more of a “clean” 

look. One big advantage with the switch to an HTML5 based player is that the same player can be used 

for embedding on a number of different devices. 

4.3.2.2 Vimeo Player with added API functionality 

When Vimeo is used with the API functionalities [42], it is possible to implement most of the 

techniques that are used for the comparison in Table 2. There are API libraries available for a number 

of programming languages, e.g. Java, Python and PHP, to allow easier implementations for video 

manipulations. Vimeo also has a JavaScript API [43] to control and interact with the video player. 

With the API’s the options for possible functionalities is very similar to what YouTube offer with their 

API. The biggest difference is that Vimeo do not offer adjustable playback speed or built in 

annotations.   
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Table 2: Displaying how well Vimeos embedded player and the API can implement the techniques needed for 
creating interactive videos. 

Technique Embedded player 
Player with added 
API-functionality 

Pause/Play video Yes Yes 

Adjust playback speed --- --- 

Timeline Yes Yes 

Insert links/references in the video 
(Annotations) 

--- 
Yes (JavaScript, 
HTML objects) 

Time trigger --- 
Yes (JavaScript, 
Event Listener) 

Search, using words, in the video --- 
Yes (JavaScript, 

Transcript, HTML) 

Transcript 
Yes (In the form of 

subtitles) 
Yes (Subtitles, 
External text) 

Jump to certain time in video --- Yes (JavaScript) 

Index video by using images --- 
Yes (JavaScript, 

HTML, Screenshots) 

Index video by text --- 
Yes (JavaScript, 

HTML, Transcript) 

Summarise video content --- 
Manual creation 

needed 

Comment in videos --- 
Yes (JavaScript, 

HTML, Storage of 
comments) 

Add questions in videos --- 
Yes (Time trigger, 

JavaScript, HTML) 

Conditional checks on interactions --- Yes (JavaScript) 
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4.4 Chapter Conclusion 

This chapter showed some techniques that could be needed to implement the six methods of 

interactive videos that was proposed in Chapter 3. The two most common video hosting services, 

YouTube and Vimeo, were evaluated on how well the techniques could be applied in the embedded 

players and the players with added API functionality. The result showed that there were some 

differences in their abilities, with YouTube offering slightly higher interactive functionality when only 

the embedded player was used. With the added functionality of the added API, it would be possible for 

both solutions to implement all techniques for an interactive video system. 

In regards to interactive features, YouTube might seem to have a slight advantage, with the increased 

support for interactive features in the embeddable player. Considering other factors, the choice would 

be dependent on the systems priorities, i.e. with Vimeo’s increased options of interface options. 

One conclusion from this evaluation was that the interactive video concept could consist of a video 

with the interactive features built around or on top of the video, where the interactive features instead 

manipulate the playback of the video or even jump to another video. This would allow the video 

delivery system to be quite simple, as long as it is possible for a connection between the interface and 

the video such as through an API. On the other hand, it would be easier to add interactive elements if 

the video system already came with options that could be added. 
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5 Conclusions 

This thesis includes a literature review of both interactive video lectures and regular video lectures 

offered online. From the studied literature, a number of methods for interactive videos were defined 

and these methods were then used to make a collection of techniques needed to implement those 

methods. The video delivery systems were then evaluated on how well the techniques could be applied, 

which forms the basis for the answer the underlying question of this thesis: 

“Can current video delivery techniques fulfill the requirements of interactive features defined in 

literature.” 

The answer to this question can be found by answering the three sub-questions stated in the 

introduction: 

1. What are the current video delivery techniques? 

2. What are the requirements of interactive features? 

3. Which are the interactive features defined in literature? 

From the literature review it was possible to see that the most common video delivery technique was 

using a video hosting service, where the most popular services, currently, is Vimeo and YouTube and 

the requirements of interactive features would be the ability to implement the techniques required to 

build the six interactive methods listed in this report. The interactive features are the fourteen 

techniques that was used to evaluate the video hosting services. 

From the evaluation in Chapter 4 it was possible to see that both video hosting services were able to 

implement all of the techniques listed, but only when the API for the player was used. So the answer to 

the question would be: 

“Yes, the current video delivery system can fulfill the requirements, when the video player is used with 

added functionality.” 
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6 Reflections 

This study would suggest that the interactive videos would require a combination of videos and other 

technology to reach full potential. From the techniques listed in Chapter 4 it is possible to see that with 

a limited set of external operations on the video player, it is possible to build an interactive video by 

providing additional functionality around or over it. The additional functionality could contain all 

information needed that cannot be stored in the video, such as transcripts, questions or comments. 

With HTML5 it could be possible to create a solution where the user could choose which of the 

features that are visible or in use. 

The first thing that was noted when performing the literature review was that the area of research is 

quite new, even though it was possible to find articles dating back 20 years, it has only started to 

increase in popularity the last five years. There is not an overwhelming amount of articles covering the 

use of interactive videos and most of the studies, so far, have had a fairly small scale on their 

experiments. There is quite a lot of research out there on the effectiveness of non-interactive lecture 

videos compared to class-room lectures and it does seem like the results from that research should be 

used as a base when considering interactive videos. Both topics are very closely related and the results 

from studies on non-interactive lecture videos can provide general guidelines for what works well with 

videos and what does not. For instance, keeping videos short to keep the users’ attention and using the 

correct type of video for the correct task and user. 

When creating interactive videos, it is important to make the interface user friendly and not over-

cluttered with new information. The cognitive load model could imply that it would be a good idea to 

present new interfaces/techniques in entry level or other courses where the student is not 

overwhelmed by the content[23].  One of their conclusions was “In fact, guidelines that are effective 

for novices in a domain may prove to be ineffective or even detrimental when applied to more 

proficient learners.”. With more consistent use of interactive video systems it might be possible to see 

that the complexity of the interface can increase when the user is introduced to the systems at a 

younger age and is progressively adjusting to increased complexity. It might also be worth creating a 

modular system, where the student can decide for themselves which methods to use.  

It is also sound to ask the question of when an interactive video is needed and when it is better to just 

add content before or after the videos instead. In the current use of online lecture videos, it is common 

to add some sort of feedback for the student after the video, such as answering some questions or to 

discuss the video on a forum. This is a way to solve a similar problem as the interactive video would, to 

add increased learning outcome. The time it takes to develop an interactive video could also be time 

consuming and costly in resources. This study would definitely not promote the use of interactive 

videos as the only source of learning material.  
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6.1 Future Work 

There are multiple paths to take for further research. It would be interesting to see a study on 

interactive methods with a larger base of participants. Maybe the MOOC classes would be a good 

environment to test different methods. It could also be worth to define what an interactive video is, 

more closely.  

Bandwidth is an area that this study only has focused on briefly, but could have a big impact on the 

answer to the major question in the thesis. The video delivery services have decreased the bandwidth 

required with the change to HTML5, but the more videos that are used in a course, the more total 

bandwidth is required. So the use of too many videos could lead to some of the content being 

inaccessible to users with bad internet connection. It should be kept in mind, when creating interactive 

videos, to make it possible to have a downloadable version, where some interactive elements might 

have to get removed. A download-able video would help mitigate buffering and streaming issues for 

users with poor connections. 

Another thought that has been present during this study is that the educational methods seem to be 

evolving at an ever increasing pace, much the same way we see changes in society. With new 

technology, maybe the current method of teaching will be replaced within a short time period. With 

the current progress of Virtual Reality devices, perhaps we will find ourselves back in a virtual class-

room with a teacher giving a lecture by a virtual blackboard. Perhaps even an artificial teacher to allow 

students to attend the lecture when they have time. 
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