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Abstract 

Watching foreign language videos is a popular and convenient strategy used by many people for 

learning a new language. However, traditional video players, such as the YouTube player, are 

not designed to support language learning. We created two video players to explore and to 

address the issues of using traditional players as a language learning tool. Our players 

specifically target casual language learners. After evaluating the first player, we found that a 

traditional player makes it difficult for learners to (1) adjust the level of difficulty, (2) recover 

missed information, and (3) assess learning progress. We then created the second player to 

address these issues. The results of the evaluation of the second player demonstrate that people 

found the player to be helpful for language learning. We also found common usage patterns in 

the results and opportunities for future improvement.  
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Chapter One: Introduction 

Watching foreign-language televisions, films, and web videos is a convenient, affordable, and 

popular strategy for learning a foreign language [Vanderplank 2010]. Additional augmentations 

to the videos, such as subtitles, can also further improve learning experience [Cubbison 2005; 

Kovacs and Miller 2014]. Although traditional video players, such as the YouTube video 

players, may have these augmentations, their interfaces still make accessing these augmentations 

difficult. The main reason is that traditional video players do not expect their users to frequently 

interact with the interfaces. They also emphasize having sleek and clean interfaces. As such, the 

players hide many advanced options under layers of menus – making them difficult to access. 

However, prior research demonstrates that people learn better if they can have frequent and 

better interactions with videos [Schwan and Riempp 2004; Zhang et al. 2006]. We created and 

evaluated several video players to research improving casual language learning. Additionally, we 

also attempted to identify how people consume videos for language learning. 

 Vanderplank [2010] argues that videos are affordable and convenient media for language 

learning. He also argues that augmentations such as the subtitles can enhance learning 

experience. Prior research in the field of Computer-Assisted Language Learning (CALL) 

supports his argument [Cabello 2013; Grgurovic and Hegelheimer 2007]. Although subtitles are 

simplistic in nature, they are extremely powerful for enhancing viewing experience [Cubbison 

2005], and language learning experience [Grgurovic and Hegelheimer 2007]. However, one 

should note that individual learning style [Homer et al. 2008], and video content [Guo et al. 

2014] greatly influence the effectiveness of learning with video. 
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 In the context of using a video player, being “interactive” means that viewers frequently 

use the controls provided in the player to perform actions such as, pausing, rewinding, fast-

forwarding, and resuming. On the other hand, “passive” means that the viewer performs fewer 

actions. For instance, one can argue that a movie theater is a video player ultimately designed for 

passivity since it severely restricts viewers’ interactivity through means such as having dim 

lighting, a loud speaker system, and a set of restrictive social etiquettes.  Prior research 

demonstrates that interactivity can either facilitate or hinder learning. Schwan and Riempp 

[2004] argue that if a video player allows the learners to have meaningful interactions, they may 

be able to learn better. However, they also warn that if the interactions are not well thought-out, 

additional interactivity may instead hinder learning. 

1.1 Traditional Video Players 

We define a traditional player to be a video player with most of its controls and options available 

at the bottom edge of the player. Since it assumes that viewers do not frequently interact with its 

interface, some of its features are not easily accessible. The YouTube video player (Figure 1.1) is 

one of more prevalent examples of traditional video players. While traditional video players 

might have a simple and sleek appearance, they can still be powerful. For example, the YouTube 

player has an ability to provide automatically generated subtitles. 

1.2 Casual Language Learning 

Since there is no clear standard definition for casual language learning, we define it to be a type 

of language learning where learners try to adapt existing everyday activities into opportunities 

for learning. However, the learners also emphasize deriving entertainment from the activities 

over acquiring new knowledge. As such, they may not be very diligent. We can classify casual 
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language learning as a subtype of informal learning which occurs outside a classroom and does 

not follow any curriculum. 

1.3 Primary Research Questions 

The primary research question is how do we design video players for casual language learning? 

Throughout this work, we provide several designs of video players that improve the experience 

of casual language learning. The secondary question is how do people use video players for 

language learning? This question is important and supplementary to the first one. During the 

evaluations of our video players, we recorded how our participants used the players as well as 

their feedback. We improved later the designs of our players based on their usage patterns and 

their suggestions. 

 

Figure 1.1. A screenshot of the YouTube video player with a clip from [Hammack 
2012a]. 
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1.4 Kalgan: The Video Player for Our Research 

To address the primary research questions, we created two video players. We named these video 

players Kalgan 1 I and Kalgan II. 

We designed Kalgan I to resemble a traditional video player, so new users can easily 

learn to master its interface. Kalgan I includes some touch gesture interactions; for example, the 

learner can swipe up on the screen in order to change the subtitles. It also has some subtitle-

based features such as interactive subtitles that allow learners to quickly look up a meaning of a 

subtitle word by tapping/clicking on it. We evaluated Kalgan I inside a laboratory where the 

participants had to watch some short videos with Kalgan I and a control video player. 

                                                 

1 Kalgan is the former name of Zhangjiakou, China. It is based on a Mongolian word meaning “the Gate” or the 

“Frontier” [The Editors of Encyclopædia Brittanica 1998]. 

 

Figure 1.2. Kalgan I's interface with a clip from [Hammack 2017]. 
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Kalgan II has a design that is different than that of a traditional video player, because we 

adopted some design suggestions from some prior work. For example, we adopted a numpad grid 

arrangement for Kalgan II since there is some evidence that the arrangement is more user-

friendly [Wang and Ren 2009]. We also altered the evaluation process. Instead of conducting the 

evaluation solely in a laboratory, we used a combination of an online study, interviews, and a 

think-aloud protocol. We decided to change the evaluation method because we wished to have 

better triangulation of data. The results demonstrate that the interface of Kalgan II is generally 

helpful for language learning. However, they also highlight opportunities for further 

improvement. We also found that Cognitive Load Theory (CLT), a learning model from the field 

of psychology proposed by Sweller [1994], may also be able to explain some of the results. 

Although we designed Kalgan I and Kalgan II mostly independently from other existing 

video players, their sets of features still some converge upon those that exist in video players 

 

Figure 1.3. Kalgan II's interface with a clip from [Hammack 2012b]. 
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such as Yabla [Cabello 2013], GliFlix [Sakunkoo and Sakunkoo 2009], ViVo [Zhu et al. 2017], 

and a video player described by Kim et al. [2014]. The major difference of our players and these 

players is in design philosophy. We prioritize identifying and simplifying existing tasks that a 

learner would perform on traditional video players, instead of adding new learning mechanisms 

and activities like most of the aforementioned players. 

1.5 Contributions 

The thesis makes several contributions. First, we provide several video player designs 

specifically for casual language learning. These video players contain features that address some 

of the problems using traditional players for language learning. For example, they allow the 

learner to more precisely rewind so the learner can better recover the information that they have 

missed. We also identified how people may interact with a video player to learn a language. For 

example, we found that people usually turned on the subtitles as soon as possible. Furthermore, 

we also identified several types of intentions or reasons for learning a language. 

1.6 Thesis Overview 

• Chapter 1 (This Chapter). We provide an outline to what we plan to accomplish in this 

thesis as well as providing some basic definitions. 

• Chapter 2. We present the related work that is both relevant to the creations and the 

evaluations of Kalgan I and II. 

• Chapter 3. We introduce the design of Kalgan I and its evaluation. We also discuss the 

consequence of designing and evaluating Kalgan I. 

• Chapter 4. We showcase the design of Kalgan II. 

• Chapter 5. We present the evaluation of Kalgan II and its results. 
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• Chapter 6. We provide a broader discussion for the whole thesis. We also present the 

prototype of Kalgan III. Kalgan III is a hypothetical video player that we would like to 

develop if we have more resource. 

• Chapter 7. This chapter contains the conclusion of the thesis. 
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Chapter Two: Related Work  

Since analyzing and designing a video player is multidisciplinary in nature, we explored work in 

many fields such as education, and computer science. Here, we introduce concepts and research 

in learning, Computer-Assisted Language Learning (CALL), and interaction design. 

2.1 Learning 

There are many relevant concepts in learning. First, there is the concept of classifying learning 

into multiple types. This is important because each type of learning has a different set of 

stakeholders. For example, when designing a tool for informal learning, an instructor may not be 

present as one of the stakeholders as informal learning does not involve any instructor. Next, 

there is the concept of providing and receiving learning feedback which prior research argues to 

be important for acquiring knowledge. Then, there is the concept of using videos as a learning 

tool. Existing work suggests that while videos have their own advantages, they also have their 

own pitfalls. For example, while viewing a video is simpler than attending a class, individual 

learning style may prevent learners from effectively learning from the video. Lastly, learning 

platforms, such as Massively Open Online Courses (MOOCs) and specially designed video 

players, are also quite important, because they might also have additional augmentation that 

enhances learning experience. 

2.1.1 Formal, Informal, and Casual Learning 

The most important classifications of learning are: formal and informal learning. Before 

discussing casual learning, it is useful to first discuss the difference between formal and informal 

learning. The most important difference between both of them is that formal learning occurs 

within a class setting and that there is an instructor and a curriculum [Sockett 2014]. Sockett 
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[2014] argues that defining informal learning is not so straightforward. He points out while the 

consensus is that informal learning happens outside of the classroom with no structured 

curriculum, there is no clear and precise definition of informal learning that everyone agrees on. 

Sockett also argues that there are multiple types of informal learning. He states that Shugurensky 

thinks there are two main variables for informal learning: intention and awareness. Intention 

indicates whether the learner is the one initiating the learning process while awareness indicates 

if the learner is aware that they are learning. Shugurensky also states that there are three subtypes 

of informal learning: (1) self-directed study, where the learner has an intention to learn and is 

aware, (2) incidental learning, where the learner does not start the process but is aware, and (3) 

tacit learning/socialization where the learner does not seek to learn and is unaware. Sockett 

argues that in an informal learning, a learner may have multiple intentions that conflict with each 

other. For example, a learner may want to prioritize leisure over learning a language when 

watching a foreign film. 

 While casual learning is a type of informal learning, there is no precise definition for this 

term as each work defines this term differently. For example, Pivec [2007] defines casual 

learning as one that occurs when someone plays a video game. On the other hand, Haefner 

[1932] defines casual learning to be like incidental learning. We choose to define casual learning 

as a type of incidental intentional learning that happens by performing everyday tasks, and where 

the learner decides to prioritize leisure over acquiring new knowledge. 

2.1.2 Feedback 

Feedback is important for language learning as Liddicoat and Scarino [2013] argue that learners 

can reuse it to improve future learning. Łuczak [2017] specifically argues that if a learner 

acquires a list of new vocabulary, they can turn it into flashcards – a common language learning 
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tool. Furthermore, Qassemzadeh and Soleimani [2016] found that feedback from a piece of 

autocorrection software can better assist Iranian learners in learning English passive structure in 

certain cases.  

2.1.3 Interactive Learning with Videos 

Although interactive learning with videos does not need to involve language learning, work in 

this area is still quite useful. The work can still provide insight and guidance for creating a video 

player for language learning. Schwann and Riempp [2004] present a study where they asked the 

participants to learn about tying nautical knots. There were two groups of participants. The first 

group could not interact with the video, except for re-watching the video from the beginning. 

The second group could interact more with the video; they could rewind, pause, and perform 

other actions. Schwann and Riempp found that although both groups spent approximately the 

same amount of time learning, the second group developed a deeper understanding. Another 

study by Zhang et al. [2006] suggests that using a video player that encourages interaction may 

feel more satisfying than using a video player with less interactivity. 

Although there are benefits with interactive learning, there are also disadvantages. First, 

Schwan and Riempp [2004] warn that poorly designed interaction can hinder learning instead of 

enhancing it. Secondly, Homer et al. [2008] conducted a study which involved learning with a 

video recording of a university-level lecture. They found that while some participants liked 

learning with the video recording, they also found some participants who disliked learning with 

the video. These participants stated that they preferred other learning methods such as listening, 

and reading. Homer et al. concluded that an individual’s learning style affects how well they can 

learn from a video. 
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2.1.4 Evaluation 

Evaluating a Piece of CALL Software 

Evaluation within the field of CALL can use techniques in HCI such as quantitative studies, 

qualitative studies, and think-aloud protocols [Levy 2015]. However, since CALL also involves 

language learning, it may also use other evaluation methods found in Second Language 

Acquisition. For example, Qassemzadeh and Soleimani [2016] conducted a study which used 

Grammarly, a piece of autocorrection software as a language learning tool. Instead of focusing 

on the HCI aspects of Grammarly (such as usability of the software), they focused on 

improvement in language performance. 

Evaluating Language Proficiency of a User 

Evaluating someone’s language proficiency can provide some insight on how a piece of CALL 

software influence someone’s learning process. This can be either very easy or very difficult – 

depending on the research. While Maki et al. [2003] argue that it is possible to evaluate 

someone’s proficiency in Japanese using simple quizzes, Başaran and Köse [2013] found that 

they could not find whether subtitles are helpful for language learning through a quiz. On the 

other hand, Winke et al. [2010] found that languages can actually affect how subtitles benefit 

learners. It seems that there are many variables that can influence whether the evaluation will be 

effective or not. 

2.1.5 Learning Platforms 

Massively Open Online Courses (MOOCs) 

MOOCs are a type of online course which is usually free to participate and is open to everyone. 

Therefore, a MOOC can have a massive number of students. Due to having a large student body, 

a MOOC instructor is often unable to assist all students, and the study becomes self-directed and 
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self-paced [McAuley et al. 2010]. A MOOC may also use videos as a mean of delivering its class 

content [Guàrdia et al. 2013]. Because of this, MOOC research often contain work relevant to 

designing a video player for learning. For example, a MOOC paper by Li et al. [2015] suggests if 

students frequently interact with a video, then that video may be difficult for the students to 

understand. In another paper, Guo et al. [2014] argue that a MOOC’s videos can affect how 

students learn. They noted that certain MOOCs, such as those provided by Khan Academy, are 

successful, because their videos have certain styles that students find engaging. Finally, 

Krzysztof et al. [2015] directly analyzed and researched interactions with video players in hope 

that they can create a better video player interface for MOOCs. 

Video Players Designed for General Learning 

There are video players designed specifically for learning, rather than for entertainment. For 

example, Rich and Hannafin [2008] present various video players designed to allow learners to 

communicate with their instructors through annotations. Additionally, Ullrich et al. [2010] 

created a video player that students of a university class had to use to participate the class’s 

lectures. Furthermore, Kim et al. [2014] designed a video player specifically for MOOC. The 

video player includes data visualization tools that allow the learner to better analyze a video’s 

content. Although the video players that Schoeffmann [2010] presented may not be strictly for 

learning, some of the players that he presented still have features similar to those present in Kim 

et al.’s player. 

2.2 Computer-Assisted Language Learning (CALL) 

Language learning is a specific kind of learning where the learner attempts to become more 

proficient at a language. Some learners may use technologies such as the Internet or language 

learning software. CALL is a multidisciplinary field that deals with creating software for 
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language learning [Gündüz 2005]. Examples of CALL software include Duolingo (a language 

learning website) [Garcia 2013], and Tactical Iraqi (a 3D game designed to train American 

soldiers stationed in Iraq) [Peterson 2010]. Work in CALL suggests that (1) a learner may 

perform better if they can obtain instantaneous translations of the words that they are trying to 

learn [Taylor 2013] and (2) that subtitles are very helpful for language learning [Grgurovic and 

Hegelheimer 2007]. CALL also has a subfield called Mobile-Assisted Language Learning 

(MALL) which specifically deals with language learning on mobile devices [Park 2014]. 

2.2.1 Subtitles 

Subtitles is a method of translating foreign videos that preserves the original audio. They are 

relatively inexpensive and are easy to produce when compared to other translation methods such 

as voice over [Cubbison 2005]. Grguvoric and Hegelheimer [2007] argue that they can also 

facilitate language learning.  

Knowing the time required for a person to read a subtitle can be helpful when designing a 

video player that has subtitle-based features. Jensema [2000] conducted a study which tried to 

find the time needed for people with hearing disability to read a subtitle. Similarly, Bisson et al. 

[2014] conducted a study to find the time required for a person to read a subtitle using an eye 

tracker. They found that the time required was approximately 2-3 seconds. 

2.2.2 Subtitles-Based Video Players for Language Learning 

There are also video players that specifically target language learning. Many of these video 

players have features that use subtitles in some way or another. Yabla is an example that is also 

commercially available. It allows learners to quickly look up the meaning of a subtitle word by 

clicking/tapping on it [Cabello 2013]. Although the creator of Yabla does not use any research to 

justify its effectiveness, Cabello [2013] argues that Yabla still applies some of the best practices 
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in CALL. In addition to Yabla, there are also experimental video players that use subtitles to 

improve language learning experience. GliFlix [Sakunkoo and Sakunkoo 2009] is an 

experimental video player that has word definitions embedded in the subtitles. There is also 

ViVo [Zhu et al. 2017], a video player that can highlight important words in the subtitles and has 

a word look up system. Finally, Kovacs and Miller [2014] created an augmented subtitles system 

that helps learners with acquiring Mandarin vocabulary. 

2.3 Interaction Design 

Since CALL also involves software design, interaction design is also quite important to CALL. 

There are several modes of interactions such as mouse or touch interaction. This section 

discusses designing a menu for multimodal interaction. It also talks about video players that are 

designed for less common interactions such as touch interaction with stylus. 

2.3.1 Menu 

In a traditional video player, the controls are mostly located at the bottom edge of the player. 

Their arrangement greatly resembles that of a horizontal linear menu design which the menu 

options are located side by side [Backs et al. 1987]. Backs et al. [1987] demonstrated that this 

layout requires more time for a user to reach an option than the vertical one (where options are 

stacked on top of each other). Tang [2001] further argues that linear menus also makes it difficult 

for someone discover sub-menus. On the other hand, Callahan et al. [1988] suggest that a better 

alternative is a pie menu (Example in Figure 2.4). The menu options for a pie menu are located 

radially and it takes the same amount of time for the user to reach each of the options. This 

means that it is very efficient for mouse interaction. For touch interaction, Wang and Ren [2009] 

provide some examples of menu layouts which are comfortable to use. 
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2.3.2 Video Players with Novel Interactions 

There are also innovative players that are designed for mobile and touch devices. The player 

created by Ullrich et al. [2010] is a mobile video player for Nokia Symbian OS devices. 

Similarly, Buchinger et al. [2010] created two video players for newer smart phones. The first 

one could only be controlled through tilting or rotating the device. The second one could only be 

controlled through touch gestures. In addition, Ramos and Balakrishnan [2003] mentioned an 

experimental video player created for touch devices and to be used with a stylus. Similarly, Hürst 

and Meier [2008] created a mobile video player that viewers could control by swiping a stylus 

across the screen. 

  

 

Figure 2.4. An example of a pie menu with arbitrary menu options. 
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Chapter Three: Design and Evaluation 
of Kalgan I 

3.1 Introduction 

Kalgan I is the first of the video players that we created for our research. It greatly resembles a 

traditional player so that learners can quickly become familiar with its interface. Since we 

implemented Kalgan I using HTML5, it is also multiplatform and should work on many devices. 

While we designed Kalgan I primarily based on our own experiences as language learners, our 

design also happens to share features with video players found in prior research [Cabello 2013; 

Taylor 2013; Grgurovic and Hegelheimer 2007; Kim et al. 2014; Sakunkoo and Sakunkoo 2009]. 

 

Figure 3.5. Kalgan I with French subtitles and a clip from [Hammack 2017]. 
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3.2 Features for Language Learning 

3.2.1 Interactive subtitles and word history box 

The learner can look up the definition of a word in the subtitle by tapping or clicking on it. Once 

tapped or clicked, Kalgan I uses the Yandex Translator API to translate the word and shows its 

definition in a blue band above the subtitle. Kalgan I also pauses the video so the learner can 

record the word. Kalgan I also adds the word and its definition into the word history box. Yabla 

[Cabello 2013], and ViVo [Zhu et al. 2017] have features that are similar to this one. 

 

Figure 3.6. The interactive subtitles in action. Clip from [Hammack 2017]. 

 

Figure 3.7. The word box history turned on. Clip from [Hammack 2017]. 
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3.2.2 Easy subtitle change 

Kalgan I allows the learner to quickly change the subtitle language or turn off the subtitles by 

swiping up on the screen. Kalgan I changes the subtitles setting based on the current setting. The 

list below summarizes what the player will do when the learner swipes up. 

• If the subtitles are off → Turn on subtitles in the learner’s proficient language. 

• If the subtitles are in the learner’s fluent language → Change to the learning language. 

• If the subtitles in the learning language → Turn off the subtitles. 

3.2.3 Flagging 

When the learner feels that the video is progressing too quickly for them to interact in time, they 

can either tap/click the flag icon in the control bar (Figure 3.8) or swipe down the screen. This 

will leave a small flag on the video timeline as a marker. Tapping/clicking on the left arrow in 

Figure 3.8 rewinds the video to the closest flag left to the current position. On the other hand, 

tapping/clicking on the right arrow will fast-forward the video the closest right flag. 

3.2.4 Quick Rewind/Fast-forward 

When the learner wants to rewind for a short amount of time (5 seconds), they can swipe left on 

the screen. If they swipe right, they will fast-forward for 5 seconds. The ability to quickly rewind 

allows the learner to quickly recover information from the sections of the video that they have 

missed. For example, if the learner missed a phrase uttered by a character in the video, they can 

swipe left to recover this information. 

 

Figure 3.8. The flag controls. 
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3.2.5 On-screen Graphics 

When the learner performs one of the following actions: quick rewind/fast-forward, changing 

subtitles setting, or planting a flag, an icon appears on the top-left corner of the screen to indicate 

that the action has been performed. Since swiping, by default, is not very visible, the icon 

provides a visual clue to what the learner has done. Figure 3.9 contains the on-screen graphics 

and how they can appear on the screen. 

3.2.6 Summary of Swipe Interactions 

There are four swiping directions. Swiping in each of the four direction causes the player to 

perform a certain action. The list below provides a summary of the swipe directions and how 

they affect the player. 

• Up. Change or turn off the subtitles. 

• Down. Insert a flag on the timeline. 

• Left. Quick rewind. 

• Right. Quick fast-forward. 

    

Figure 3.9. LEFT: On-screen graphic in action, clip from [Hammack 2017]. RIGHT: All 
on-screen graphics. 
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3.3 Evaluation 

The goal of the evaluation is two-fold: (1) to see if the first prototype is superior to a normal 

video player, and (2) to see if a learner can improve their language learning performance using 

Kalgan I. We conducted the study in a laboratory where we asked the participants to use Kalgan 

I and a control video player. We removed the following features: swiping, word history box, and 

interactive subtitles. After the participants watched a video, they completed a two-minute quiz. 

After they watched three or six videos, they completed a questionnaire. 

3.3.1 Participants 

We recruited participants with knowledge in French using posters attached to many notice 

boards at the University of Calgary. Since French is the second official language of Canada, it 

was easy for us to find participants with some French knowledge. We collected results from 12 

participants, and we paid each participant $20 for completing the study. 

3.3.2 Apparatus 

To encourage the participants to use the swiping interactions, we conducted the study using a 

Microsoft Surface Pro 4 which is a touch tablet device. We also created a control video player by 

removing some features of Kalgan I. The features that we removed were: swiping, interactive 

subtitles, word history box, and flagging. Without these features, the control player behaved like 

a basic video player. 

We also prepared six short video clips (around 5-10 minutes) from three French video 

sources: TED x Talks at Cannes [Dall’Aglio 2012; Meunier 2014], an animated film named “La 

Ballade des Dalton” [Goscinny, René et al. 1987], and a film named “La Classe américaine” 

[Hazanavicius and Mézerette 1993]. For the sake of convenience, we assigned the following 

names for these clips: 
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• TED 1. A clip from “happiness is a matter of choice” by Menuier [Meunier 2014]. 

• TED 2. A clip from “Comment sauver l'amour?” by Dall’Aglio [Dall’Aglio 2012]. 

• Dalton 1. The first clip from “La Ballade des Dalton.” 

• Dalton 2. The second clip from “La Ballade des Dalton.” 

• Classe 1. The first clip from “La Classe américaine.” 

• Classe 2. The second clip from “La Classe américaine.” 

For each clip, we also created a 2-minute quiz. Each quiz had two components: (1) four 

questions that asked the participants to translate French words into English, and (2) four short-

answer questions based on the content of the clip. The quizzes are available in Appendix A.  

In addition to the quizzes, there were also questionnaires designed for the participants to 

rate features of Kalgan I and the control player. The participants also had opportunities to 

provide their opinions of the players on the questionnaires. The questionnaire for the control 

player consisted of Likert-scale questions asking them about how they felt using the player for 

the videos. The questionnaire for Kalgan I contained questions similar to those of the control 

player questionnaire plus questions about the features specific to Kalgan I. The questionnaires 

are available in Appendix A. 

3.3.3 Procedure 

The two groups of participants performed largely similar tasks. The only difference was the 

order of the video players that they had to use. The first group used the control video player 

before Kalgan I while the opposite was true for the second group. The table below summarizes 

the tasks that the participants had to perform. 
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3.4 Results and Discussion 

In this section, we summarize the results of the study, and discuss them. Since the sample size is 

small and not normally distributed, we use non-parametric statistics. We report the medians and 

their confidence intervals which are 95% bootstrap confidence intervals. We use 10,000 

iterations for each bootstrap. 

3.4.1 Numbers of Interactions 

The median number of interactions performed by Group I when using the control player was 

15.0 (95% CI: [9, 164.5]). The median number interactions performed by of Group I when using 

Kalgan I was 58.5 (95% CI: [46.5, 480]). The median number performed Group II when using 

Kalgan I was 69.5 (95% CI: [23, 231]). The median number performed Group II when using the 

control player was 195 (95% CI: [66.5, 371]). More information is available in Figure 3.10. The 

Table 3.1. The Summary of the Procedure for Kalgan I Evaluation. 

Tasks Player for 

Group I 

Player for 

Group II 

Watched TED 1. Control Kalgan I 

Completed a 2-minute quiz based on TED 1. N/A N/A 

Watched Dalton 1. Control Kalgan I 

Completed a 2-minute quiz based on Dalton 1. N/A N/A 

Watched Classe 1. Control Kalgan I 

Completed a 2-minute quiz based on Classe 1. N/A N/A 

Completed a questionnaire on the video player used to 

view the last 3 videos. 

N/A N/A 

Watched TED 2. Kalgan I Control 

Completed a 2-minute quiz based on TED 2. N/A N/A 

Watched Dalton 2. Kalgan I Control 

Completed a 2-minute quiz based on Dalton 2. N/A N/A 

Watched Classe 2. Kalgan I Control 

Completed a 2-minute quiz based on Classe 2. N/A N/A 

Completed a questionnaire on the video player used to 

view the last 3 videos. 

N/A N/A 
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data hinted that the Group I may have been less interactive overall than Group II. This means 

that the order of introduction for video players may introduce an effect that influence how people 

interaction with the players later. 

 

Figure 3.10. Frequencies of interactions by group and video player. 

3.4.2 Improvement in French 

We could not detect any improvement in French language skill from any participants. Instead, 

the score seemed to reflect the difficulty levels of the videos. For example, we found that the 

participants did not perform well on the quiz based on Classe 2. Classe 2 was a very difficult 

video since it used slang, and it progressed very quickly. Overall, the median scores for Group I 

were: Q1 = 5 (95% CI: [2, 7]), Q2 = 3.5 (95% CI: [3, 5.5]), Q3 = 4.5 (95% CI: [3, 5.5]), Q4 = 4 

(95% CI: [2.5, 7]), Q5 = 3 (95% CI: [2, 6]), Q6 = 3.5 (95% CI: [1, 5.5]). The media scores for 

Group II were: Q1 = 5 (95% CI: [3, 5.5]), Q2 = 3.5 (95% CI: [3, 5]), Q3 = 4 (95% CI: [3, 5.5]), 

Q4 = 4.5 (95% CI: [1.5, 6.5]), Q5 = 2.5 (95% CI: [1.5, 4]), Q6 = 2.5 (95% CI: [1.5, 4]). More 

information is available in Figure 3.11. 
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Figure 3.11. The distributions of quiz scores. 

3.4.3 Fatigue 

Each questionnaire contained a question which asked a participant to rank their fatigue level 

from one to seven. We found that the median fatigue scores for Group I were: 2 (95% CI: [1, 

4.5]) for Questionnaire #1 and 3.5 (95% CI: [1, 5]) for Questionnaire #2. The median scores for 

Group II were: 2.5 (95% CI: [1, 5.5]) for Questionnaire #1 and 5 (95% CI: [2, 6]) for 

Questionnaire #5.  

 

Figure 3.12. The distributions of fatigue scores by group and questionnaire. 
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3.4.4 Features of Kalgan I 

On the questionnaire, we asked our participants to give a score between one to seven for each 

feature. The median scores for Group I were: Flagging = 6.5 (95% CI: [2.5, 7]), Interactive Sub 

= 6 (95% CI: [4.5, 6]), Pause after Using Interactive Subtitles = 5.5 (95% CI: [3, 6.5]), Quick 

Rewind/Fast = 6.5 (95% CI: [5.5, 7]), Swiping = 5.5 (95% CI: [4.5, 7]), Word History = 5.5 

(95% CI: [3.5, 6.5]). The median scores for Group II were: Flagging = 3 (95% CI: [3, 6]), 

Interactive Subtitles = 6 (95% CI: [5, 7]), Pause after Using Interactive Subtitles = 5 (95% CI: [3, 

6.5]), Quick Rewind/Fast = 6.5 (95% CI: [5, 6.5]), Swiping = 6 (95% CI: [2.5, 7]), Word History 

= 5.5 (95% CI: [3.5, 6]). Figure 3.13 provides a visualization of the statistics that we have just 

described. Since we found that quick rewind/fast-forward, interactive subtitles, and word history 

box have high medians, we decided to keep these features for Kalgan II. Since flagging had a 

low average, we decided to eliminate it from the future versions of Kalgan II. We also eliminated 

the pausing behaviour for the interactive subtitles for Kalgan II. 

 

Figure 3.13. The distributions of scores given to Kalgan I features. 
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3.4.5 Qualitative Analysis 

In the open-ended questions, we found that 9 out of 12 participants complained about the 

interactive subtitles not working well for them. However, the feature still received high scores. 

We also found that certain participants complained about the inability to make precise 

interactions since the videos were progressing too quickly. For instance, one participant 

complained that they could not change the subtitle quickly enough. Many participants also 

requested the ability to simultaneously show both English and French subtitles. Some 

participants found that pausing after tapping on a subtitle word to be inconvenient.  

3.4.6 Issues of Using a Traditional Video Player 

From prior research in CALL [Vanderplank 2010; Schwan and Riempp 2004] and from our own 

observations when designing and evaluating Kalgan I, we identify three issues that arise when 

someone attempts to use a traditional video player for casual language learning. 

Issue #1: Difficulty Adjusting the Difficulty Level 

A video may be difficult due to many reasons, such as the accents of the characters, the speed of 

conversation, or the use of slang. The learner’s own background also influences how well they 

comprehend the video. Furthermore, the level of difficulty may fluctuate throughout the video 

[Canning-Wilson 2000]. Many traditional video players have mechanisms that make foreign 

language videos easier to comprehend such as subtitles and the ability to slow down the video. 

However, locating and adjusting these mechanisms can be difficult. Figure 3.14 demonstrates 

that a person may need to perform up to three steps to turn on the English subtitles. Prior 

research suggests that extra time performing an unnecessary task can hinder learning [DeLeeuw 

and Mayer 2008]. 
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Issue #2: Recovering Missed Information 

Learners tend to miss information (such as words, phrases, and sentences) in the video, even 

when subtitles are present. As a result, video players designed for casual language learning need 

mechanisms for helping people to recover the information that they have missed. An alternative 

strategy for managing missed information is to prevent information from being missed to begin 

with. For example, some traditional video players allow learners to reduce the playback rate, so 

the learners can have more time to interact. 

Issue #3: Tracking Learning Progress 

Feedback is important in language learning [Qassemzadeh and Soleimani 2016; Nicholas et al. 

2001; Liddicoat and Scarino 2013]. It can provide information on what people have learned and 

what they can do to improve. Some types of feedback can also be reused afterward in follow-on 

learning exercises. For example, when the learner generates a list of foreign words during a 

language lesson, they can later reuse the list by turning the words into flashcards [Łuczak 2017]. 

Traditional video players do not provide any feedback which means that the learner does not 

have any way of tracking their progress. 

 

Figure 3.14. The steps required to change the subtitle language in YouTube. 

 



 

28 

Chapter Four: Design of Kalgan II 

Building on the findings from the evaluation of Kalgan I, we created Kalgan II. Kalgan II has 

many features that are available in Kalgan I. However, we also made some changes based on the 

findings. For example, we replaced quick rewind/fast-forward with the more precise subtitle-

aware rewind/fast-forward. We also removed some features such as flagging since the 

participants of the Kalgan I study did not find it useful. We also replaced the Yandex translator 

API with the Microsoft Translator API, since the latter is more reliable. While Kalgan II has a 

very differently layout from a traditional video player, we designed it to be simple to use. 

 

Figure 4.15. The general interface of Kalgan with a clip from [Hammack 2012b]. 
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4.1 Features and Layout of Kalgan II 

Here is a brief introduction of the features in Kalgan II. 

• Figure 4.15-A. Annotated timeline; when a learner interacts with the subtitle, a word appears 

beside the timeline. 

• Figure 4.15-B. The 9-button menu which hosts most of the features. 

• Figure 4.15-C. The current subtitle; when a learner taps/clicks a word, it displays the word’s 

definition in the yellow box. 

• Figure 4.15-D. The previous subtitle that appeared before the current one. 

• Figure 4.15-E. The word history box with the list of words and their meanings that the 

learner has looked up. 

Before playing a video, the learner selects two subtitle languages. Once the languages are 

chosen, the video will play right away. Most of the interface is initially hidden, but the learner 

can display it by tapping or clicking on the video. The learner can hide the interface once again 

by tapping or clicking on the video. 

4.1.1 The 9-Button Menu 

The 9-button menu contains the buttons that allow the user to change settings and control video 

playback. It is a rearrangement of the control bar that can be found at the bottom of traditional 

 

Figure 4.16. The 9-button menu. 
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video players. We designed the menu to based on a touch-friendly design menu suggested by 

Wang and Ren [2009]. Since the menu resembles a pie menu (a menu whose options are located 

radially along a circle [Callahan et al. 1988]), it is also mouse-friendly. 

Behaviours 

When a learner triggers the menu, either by clicking or tapping on the video, the menu appears at 

the tapped/clicked location, with the play button ( ) centered at the point of the initial press. 

This behavior allows the user to pause or resume the player by double tapping or double 

clicking. The other menu buttons have the following behaviors: 

 Turn off the subtitles. The button is pink if the subtitles are currently off. In Figure 

4.16, it is black, indicating that subtitles are on. 

 

 Change subtitles to the language the user is learning. In Figure 4.16, the button has 

“fr” on it, because the user has indicated that French is their learning language. The 

button is black, because French is currently not selected. 

 

 Change subtitles to the language in which the user is proficient. In Figure 4.16, 

the button has “en” on it, because the user has indicated that English is their proficient 

language. The button is pink, indicating that English subtitles are currently on.  

 

 Subtitle-aware rewind. If subtitles are on, the button will rewind the video to the 

point where the previous subtitle begins. This functionality is inspired by the video 

players presented by Schoeffman et al. [2010]. If subtitles are off, the button ( ) instead 
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rewinds the video for 4 seconds — slightly longer than the typical subtitle-reading time 

(2-3 seconds) identified by Bisson et al. [2014].  

 

 Play button. Resume the video. The button assumes this appearance  if the video 

is playing. Clicking on   pauses the video and changes the button to . 

 

 Subtitle-aware fast-forward. The button will fast-forward the video to the beginning 

of the next subtitle. If the subtitles are off, the button ( )fast-forwards for 4 seconds.  

 

 Turn on previous subtitles. When this option is on, the video player will also display 

the previous subtitles as a smaller gray line (Figure 4.15-D) just above the current subtitle 

(Figure 4.15-C). The button is pink, because the option is currently on. Otherwise, it will 

be black. If the user turns off the main subtitles, the previous subtitles also disappear. 

 

 Playing the video at full speed. When this option is on, the video player will play at 

full speed. Since this option is currently on, the button is pink. 

 

 Playing the video at half speed. When this option is on, the video playback rate is 

reduced to 0.5x. Since this option is currently off, the button is black. 

4.1.2 Interactive Subtitles 

The learner can translate a subtitle word by tapping or clicking on it. When they do so, the 

word’s definition appears in a yellow box. The learner can then click or tap the box to hide it. 

Figure 4.17 and 4.15-C contain screenshots of the interactive subtitles. 
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4.1.3 Previous Subtitles 

Often, subtitles move too quickly for new learners, leaving them with too little time to read or 

interact with the text and forcing them to frequently pause and rewind the video. In response, 

Kalgan includes a feature that displays the previous round of subtitles as small gray text above 

the current one. As with the regular subtitles, the learner can translate words by tapping or 

clicking on them.  Figure 4.17 and 4.15-D contain the screenshots of previous subtitles. 

4.1.4 Word History Box 

This panel sits at the edge of the screen and records a list of all the words a learner has translated 

while watching the video. Whenever the learner taps or clicks on a word in the subtitles, both the 

 

Figure 4.17. The interactive subtitles (Close-up of Figure 4.15). 

 

Figure 4.18. Word history box (Close-up of Figure 4.15). 
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word and its translation are added to the box. In Figure 4.17, the French word “alentours” and its 

English meaning “surroundings” were added after the learner tapped or clicked on “alentours”. 

This feature allows learners to track and revisit new words during and after the video. Figure 

4.15-E and 4.18 contain screenshots of this feature. 

4.1.5 Annotated Timeline 

In contrast to the horizontal timelines used by most video players, Kalgan uses a vertical timeline 

positioned at the left edge of the screen. When the learner taps or clicks to translate a word in the 

subtitles, that word is added to the timeline at the current position of the playhead. The word 

appears in pink if comes from the language the learner already knows, and blue if it comes from 

the language they are trying to master. The added words serve as a record of what the learner has 

tried to learn so far. This feature is similar to the visualization feature found in a video player 

created by Kim et al. [2014]. Figure 4.15-A contains a screenshot of this feature. 

4.2 Changes from Kalgan I 

4.2.1 Features 

We created Kalgan II after the evaluation of Kalgan I. Although Kalgan II appears to be a 

completely different video player, it contains many of the features found in Kalgan. Below is the 

list of features that are common to both Kalgan I and Kalgan II and how we upgraded them for 

Kalgan II. 

• Interactive Subtitles. We replaced the Yandex Dictionary API with the more reliable 

Microsoft Translator API for Kalgan II. 

• Word history box. While this feature has a different appearance in Kalgan II, it is 

functionally the same. 
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• Quick rewind/fast-forward. Instead of rewinding or fast-forwarding the video for five 

seconds, it now rewinds/fast-forwards for four seconds. We discovered that a person 

probably needs around two to three seconds to parse a subtitle [Bisson et al. 2014]. However, 

since Bisson et al. only conducted an experiment using English and Dutch subtitles, we did 

not know if the results would generalize to other languages. Therefore, we only reduced the 

time by one second for our rewind/fast-forward system, erring on the side of caution. Also, 

this feature is only accessible when the subtitles are off. When the subtitles are on, the learner 

must instead use subtitle-aware rewind/fast-forward. 

• Easy subtitle change. The learner can still make a quick subtitle change. However, since 

Wang and Ren [2009] suggest that swiping is not efficient, the learner now changes the 

subtitles with the 9-button menu. 

We also removed some features from Kalgan I, because research [Wang and Ren 2009] 

demonstrates that they were inefficient or the participants from the evaluation of Kalgan I did not 

like them. 

• Flagging. We removed the feature, because the participants did not like the feature. 

• Swiping and On-screen Graphics. Wang and Ren [2009] argue that swiping is not efficient 

and it can introduce fatigue. We created on-screen graphics to complement swiping gestures. 

Since the learner now always have a visual clue when executing a task, the player no longer 

needs the graphics. 

4.2.2 Implementation 

Because we wanted Kalgan II to support remote online studies, we made extensive changes to 

how we implement Kalgan II. Instead of using HTML5 to implement the video playback 

functionalities, we used the YouTube API. The API allows Kalgan II to access YouTube videos 
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which makes Kalgan II much more suitable for a remote study. We also replaced the Yandex 

Translator API with the more reliable Microsoft Translator API. 

4.3 Comparing Kalgan II with YouTube Player Using Formal Methods 

Dix [2003] discusses using formal methods as a tool to simplify usability research in HCI. He 

argues that by using logic and formalism, we can anticipate how someone uses an interface with 

less evaluation. He advocates for the use of flowcharts to represent how users interact with an 

interface. Additionally, we can quickly communicate the complexity of the interface as well as 

find ways to simplify it. Here, we use flowcharts to quickly compare how Kalgan II is better than 

the YouTube video at allowing its users to (1) quickly adjust the level of difficulty, (2) easily 

recover missed information, and (3) conveniently track their learning progress. 

4.3.1 Adjusting the Difficulty Level 

First, Kalgan II provides several different ways for learners to adjust the level of difficulty while 

a video is playing. By putting most of the features in a single menu (the 9-button menu), Kalgan 

II allows learners to turn off the subtitles or change the subtitle language with less tapping or 

clicking. Although traditional video players like the YouTube player also allow the learner to 

adjust the same settings, the menus are not as accessible and require more steps to reach. Figure 

4.19 demonstrates the numbers of steps required to adjust the subtitles and the playback rate, 

both in Kalgan II and in the YouTube player. We can see that for Kalgan II, each action takes 

only one or two presses (depending on whether the menu is already visible). For the YouTube 

player, changes like turning on the subtitles and reducing the playback rate, can instead take as 

many as four steps to complete. If the YouTube player’s menu is already visible, the actions will 

require fewer steps. However, the YouTube player will often automatically hide its menu, so the 
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learner will frequently need to display it. While it is possible to turn on the subtitles with only 

two steps on the YouTube player, the user cannot quickly change the subtitle language. 

Kalgan II’s interactive subtitles also provide an easy mechanism for adjusting the level of 

difficulty, allowing learners to selectively translate difficult words or phrases between languages. 

This avoids the dichotomous choice offered by traditional players like YouTube, where learners 

must choose between seeing subtitles in the language they know or the one they are learning. 

Instead, beginners can choose to watch using subtitles in a familiar language and translate 

individual words to gradually increase their fluency in the new one. Similarly, more advanced 

learners can focus on subtitles in the new language, translating difficult words as they appear. 

This scaffolds the learning process and helps learners avoid over-relying on subtitles in the 

language they already know. 

 

 

 

Figure 4.19. The flowcharts comparing adjusting the difficulty level in both players. 
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4.3.2 Recovering Missed Information 

Kalgan’s subtitle-aware rewind, previous subtitles, and playback rate adjustment all make it 

easier for learners to recover information that they might have otherwise missed in a traditional 

player. Subtitle-aware rewind allows learners to jump backward one subtitle at a time so they can 

precisely catch words or phrases they may have missed. In contrast, learners using the YouTube 

player must guess when the previous piece of dialogue began and try to rewind to that point. This 

process (Figure 4.20) can be cumbersome and disruptive, especially with long videos, where it 

can be difficult to make precise adjustments using the timeline. 

Several of Kalgan II’s other features, including previous subtitles and playback rate 

adjustment, do not directly help the learner to recover information, but instead, prevent them 

from missing it in the first place. Both give viewers more time to read and react to subtitles 

without pausing or rewinding the video. Interactive subtitles also help prevent disruptions by 

simplifying auxiliary tasks like looking up a word. In a traditional player like YouTube, these 

kinds of lookups require the viewer to navigate outside the player to consult a separate 

 

Figure 4.20. Emulating subtitle-aware rewind in the YouTube player. 

 



 

38 

translation service or dictionary (Figure 4.21). These transitions may require learners to either 

pause the video or cause them to miss subsequent content. 

4.3.3 Tracking Learning Progress 

Kalgan also contains several tools including the word history box and timeline that provide 

learners with additional information they can use to assess and review their progress. These have 

no analogue in traditional players like YouTube. Figure 4.21 contains a flowchart that emulates 

using the YouTube player to track learning progress. 

 

  

 

Figure 4.21. Emulating word look up in the YouTube player. 
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Chapter Five: Evaluation of Kalgan II 

We evaluated Kalgan II using multiple methods including a remote online study, interviews, and 

a think-aloud protocol. We chose this approach, because we wanted to be able to track 

participants over a long period of time, and to collect some “in-the-wild” data. We also wanted to 

have multiple types of data so we could better triangulate our results. By having only one group 

of participants, we also did not need to deal with the kinds of ordering effects that we 

encountered in our evaluation of Kalgan I. The two research questions for the study were: (1) 

how do the features of Kalgan II assist in language learning, and (2) how do people use Kalgan 

II. The results of the evaluation demonstrate that the subtitle-based features are well-liked and 

are quite important for language learning. Furthermore, the results show while there are many 

factors that influence how people use Kalgan II, there are also some predictable patterns as well. 

5.1 Differences from the Evaluation of Kalgan I 

The evaluation of Kalgan II was very different from the one for Kalgan I. First, we included the 

use of an online study and a think-aloud protocol which allowed us to triangulate and obtain 

more accurate results. We also aimed to reduce the effect that we observed in the evaluation of 

Kalgan I. To do so, instead of asking our participants to use Kalgan II for less than an hour, each 

participant would use Kalgan II for a week or longer. Since Kalgan II used the YouTube API, we 

no longer needed to pre-select videos for the evaluation. We also did not need to target specific 

languages. Hence, we could recruit any language learner. We also eliminated language 

proficiency quizzes, because we found them to be unreliable and we wanted to focus more on 

understanding participants’ behaviours. 
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5.2 Evaluation with Human Participants 

5.2.1 Participants 

We recruited 10 participants from University of Calgary using posters and online advertisements 

on social media. To be eligible for the study, the participants had to indicate that they were 

interested in language learning. The participants could be from any language background and 

many of them did not have English as their first language. Each participant who completed the 

study received $20. Additional participant details including gender, and number of watched 

videos, are available in Table 5.1. 

5.2.2 Procedure 

The evaluation had two phases: a remote online study phase and an interview phase. In the 

online study phase, the participants used Kalgan II remotely for at least a week. They could use 

the video player at any time and at any location. During this period, the server tracked the actions 

that they performed. After this phase, we invited each participant into the lab for an exit 

Table 5.2. Participant information. 

 Total Time Watching 

Videos 

hh:mm:ss 

# of Videos 

Watched 

Gender First 

Languages 

Languages 

Learned 

P1 00:47:48 4 F English French, Japanese 

P2 01:15:02 10 M English, 

Polish 

German 

P3 02:17:07 17 M Spanish French 

P4 01:17:35 12 F Farsi French 

P5 00:50:38 3 F Korean English 

P6 03:26:28 22 F Spanish English 

P7 01:06:08 5 F Farsi English 

P8 N/A 9 F English Japanese 

P9 00:37:33 2 M Mandarin English 

P10 02:07:04 12 M English French 
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interview. At the end of the interview, each participant performed a short (approximately 5-

minute) think-aloud protocol where they used Kalgan II in our presence. 

5.2.3 Apparatus 

We conducted the online study using a server hosted at University of Calgary. We used Sinatra, a 

Ruby web server library, to create the server backend. The server provided many facilities for the 

evaluation. First, it provided a system for a potential participant to book an interview and to give 

their consent. Second, it provided a training material to the participants. Third, it provided a list 

of recommended videos to the participants and an option for the participants to launch custom 

videos. We used a convertible tablet to record the interviews and to conduct the think-aloud 

protocol study. 

5.2.4 Results 

We collected a variety of data. During the interviews, we asked our participants to state their 

language learning strategies, the devices that they used for the study, and their feature 

preferences. We also derived some of our results using the server log and the think-aloud-

protocol. Since our sample size is small and not normally distributed, we used bootstrap with 

10,000 to generate the 95% confidence intervals.  

General Statistics. 

Learning Strategies. Most of the participants (6 out of 10 participants) indicated that 

they already spent time casually watching videos for language learning. This high number 

indicated that most of the participants were already comfortable using a traditional player for this 

kind of task.  A smaller number of participants (4 out of 10) reported taking language classes, 

reading foreign texts (4 out of 10) or using language learning apps (4 out of 10). A few also 
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reported listening to foreign music (2 out of 10), conversing with foreign language speakers (2 

out of 10), and using flashcards (2 out of 10). 

Devices and Inputs. Most of the participants (P2-P10) used laptop or desktop computers 

to complete the online component of the study. P1 used a convertible tablet and used a 

combination of mouse and touch inputs. P2, P3, P8, and P10 interacted with the video player 

using laptop touchpads. All other participants used mice. 

Video Consumption. We computed total time spent by a participant by summing the 

lengths of the videos that the participant had watched, excluding re-watches (Figure 5.22-A). The 

median total time was 75 minutes (95% CI: [47.8, 137.1]). We also computed the number of 

unique videos that a participant watched (Figure 5.22-B). We excluded P8 from the calculation, 

because some of the videos that he watched were no longer available. The median of the number 

of videos watched was 9.5 videos (95% CI: [4, 14.5]). The median length of each video 

 

Figure 5.22. A: The distribution of the total time each participant spent watching a 
video. Each tick represents a participant. B: The number of unique videos watched 

by each participant. Each tick represents a participant. C: The distribution of the 
video lengths. Each tick represents a video. 
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consumed by the participants (Figure 5.22-C) was 9 minutes (95% CI: [5.3, 10.2]). Interestingly, 

the distribution of the video lengths seems to be bimodal. 

Languages in Evaluation. Four of the participants attempted to learn French. Five 

participants who were likely international students attempted to learn English. Only one 

participant tried to learn German. Two of the participants who learned French told us that they 

originally tried to learn other languages (P3 planned to learn Danish and P10 planned to learn 

Korean.). However, since it was difficult for them to find videos in those languages, they decided 

to learn French instead. This outcome is not surprising because we conducted the study in 

Canada, a country whose official languages are English and French. P1 was an interesting case. 

She reported to us that as a linguistics student, she had to acquire rudimentary knowledge in 

many languages. As a result, while she stated that she knew nine languages, she was only fluent 

in a few of the languages. 

Feature Preferences 

To collect data from our participants regarding their preferences and dislikes toward Kalgan II, 

we asked our participants to perform two tasks during the interview. In the first task, we asked 

our participants to rate ten features of the player. The participants assigned a number between 

one to five to each feature – with one being the least useful and five being the most useful. In the 

second task, we asked our participants to rank-order the ten features in terms of their usefulness. 

A feature that receives a higher rank means that the participants deemed them to be more useful. 

The results of the two tasks are available in Figure 5.23. We also used the results from the open-

ended questions (The questions are available in Appendix B.) and the think-aloud protocol to 

explain why the participants liked or disliked the features. 

  



 

44 

 

 

Figure 5.23. TOP: The distributions of scores for features in Kalgan II. BOTTOM: The 
distribution of ranks for features in Kalgan II. 
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• Interactive subtitles. The median score for this feature was 5 (95% CI: [5, 5]) and the 

median rank was 10 (95% CI: [8, 10]). Most of the participants identified the interactive 

subtitles as the most useful feature in the player. They found it convenient to have a language 

learning tool built right into the video player itself. 

• Previous subtitles. This feature had the median score of 4.5 (95% CI: [2.5, 5]) and the 

median rank of 4 (95% CI: [3, 7]). We suspect this feature might not have been sufficiently 

discoverable since at least two participants (P3, P4) remarked that they were unaware of it. 

• Subtitle-aware rewind/fast-forward. The median score and rank for subtitle-aware rewind 

were 4 (95% CI: [3.5, 5]) and 6 (95% CI: [4, 7]) respectively. The median score and rank for 

subtitle-aware fast-forward were 2 (95% CI: [1.5, 4]) and 1.5 (95% CI: [1, 3]) respectively.  

Interestingly, while we observed many participants (P1, P3, P5, P7, and P8) using subtitle-

aware rewind during the think-aloud protocol, they had not mentioned it during the 

interviews. P4 commented that the rewind system could have been more precise. Subtitle-

aware fast-forward, on the other hand, received very low scores and ranks. None of the 

participants mentioned it in the interviews nor used it during the think-aloud protocol. 

• Playing the video at half-speed. The median score for this feature was 4.5 (95% CI: [2, 5]) 

and the median rank was 5 (95% CI: [2.5, 8]). All participants except P6 used this feature 

during the online study. P2 did not find this option useful because the video became slurred 

due to a flaw in the YouTube API. P5, on the other hand, found it to be helpful. One 

participant (P3) asked about the possibility of reducing the rate to 1/3 of the original speed.  

• Word history box and annotated timeline. Word history box received a relatively high 

median score (M = 4, 95% CI: [4, 5]) and moderate median ranking (M = 6, 95% CI: [4, 9]). 

However, some participants (P2, P4, P7, and P9) told us that they wished word history box 
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could have been more powerful; for example, word history box could have a button that 

allowed learners to easily export its content. Meanwhile, the annotated timeline had a lower 

score median (M = 3, 95% CI: [2, 4.5]) and a lower rank median (M = 4.5, 95% CI: [2, 6]). 

• Subtitle settings. The median score and rank for turning on the subtitles in the learner’s 

proficient language (Sub 1 in Figure 5.23) were 5 (95% CI: [3.5, 5]) and 6 (95% CI: [4, 9]) 

respectively. The median score and rank for turning on the subtitles in the learning language 

(Sub 2 in Figure 5.23) were 5 (95% CI: [5, 5]) and 9 (95% CI: [7, 10]) respectively. We find 

that these scores and ranks are higher than the ones for turning off the subtitles (Sub Off in 

Figure 5.23). The median score and rank for turning off the subtitles were 4 (95% CI: [2.5, 

5]) and 3 (95% CI: [2, 5.5]) respectively. 

Intrusiveness of the Player 

A traditional video player usually aims not to be intrusive to its users. Therefore, it has a 

minimalistic design that sometimes can hide itself very quickly. Kalgan II, on the other hand, is 

not as minimalistic. Even though learners can hide the interface when they do not need it, we still 

believed that it could be distracting. As part of the study, we asked the participants to indicate 

whether Kalgan II’s interface was intrusive to them or not. All participants, except P5, P6, and 

P10, indicated that the intrusiveness of the player was not relevant since they could simply hide 

the menu. Furthermore, P6 remarked specifically that she could tolerate the intrusiveness of the 

player because the features the player provided were useful. P10 indicated that he wished he 

could move the word history box, unaware that he could already reposition it. Only P5 strongly 

indicated that she found Kalgan to be intrusive.  

Surprisingly, despite the 9-button menu’s unconventional appearance, most of the 

participants (6 out of 10) did not have any strong feeling toward it. Only one participant (P9) 
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expressed an explicitly negative opinion toward it. He stated that the menu felt unfamiliar to him 

and he wished he could use a more traditional menu layout instead. 

Comparing the Players 

We also asked our participants to compare Kalgan with a traditional video player. We provided 

them with five statements. For each statement, they could choose how much they agree with the 

statements with one being “mostly disagree” to five being “mostly agree.” The statements are 

available on Figure 5.24. On average, the participants agreed that Kalgan II’s interface made 

language learning easier (M = 5, 95% CI: [5, 5]) and more enjoyable (M = 5, 95% CI: [4.5, 5]) 

than a traditional video player. They also agreed that it was more likely to elicit interaction (M = 

5, 95% CI: [4.5, 5]). However, the participants were divided as to whether Kalgan made 

language learning less stressful (M = 3, 95% CI: [3, 4]) or whether its interface was generally 

 

Figure 5.24. The distribution of scores for the statements. 
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better than a conventional player (M = 3, 95% CI: [2, 5]). 

Common Patterns from the Server Log 

During the study, we logged all participant interactions with the player. However, due to a 

technical glitch, we could not collect the data for rewind, fast-forward, and turning on subtitles. 

We found that overall the participants tended to use the video player quite differently from each 

other. These differences often manifest based on the individual participant, the language that 

they were learning, and the videos themselves. Despite of this, we still observed several some 

emergent patterns:  

• Turning on subtitles. During the think-aloud protocol, we found that 9 out of 10 of the 

participants (all but P7) turned on the subtitles immediately for each new video. This 

suggests that most participants preferred to have the subtitles turned on by default. 

• Menu repositioning. The log data indicated that all participants repositioned the menu at 

some point during their viewing. More specifically, the logs and our observations from the 

think-aloud protocol suggest that most participants tended to reposition the menu in the upper 

right-hand corner of the screen. This position may be a good default since it avoids major 

occlusions with the video, yet is easily accessible with the learner’s right hand.  

• Re-watching Video. We found that half of the participants (P1 – P4, P9) actually watched 

the same videos more than once. One participant (P4) initially watched videos passively but 

became more interactive in later viewings. On the other hand, P9 did not become more 

interactive during the re-watches. The remaining participants only watched each video once. 

• Repeated word lookup. Many participants (P1 – P4, P6 – P8) made frequent word lookups 

during certain sections of the videos that they were watching. As prior research suggests that 
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frequent interactions indicate that the video is more difficult [Li et al. 2015], it is likely that 

the participants found these sections of the videos to challenging. 

5.2.5 Discussion 

Interactions with Subtitles 

Prior research demonstrates the power and the potential of subtitles [Kovacs and Miller 2014; 

Grgurovic and Hegelheimer 2007; Cubbison 2005]. The results of our study reaffirm this as our 

participants gave subtitle-based features higher scores and ranks. However, we see additional 

opportunities for extending the kinds of subtitle interactions introduced in Kalgan II: 

• More Information for Word Lookup. Yang and Wu [2015] argue that people often learn 

better if they receive more than just the translation of a word. In their study, they found that 

people remembered words better if they had an option to receive words’ antonyms, 

synonyms, example images, and more. Future video players can do well to provide additional 

information on word translations. These features could also potentially be useful in more 

general eLearning tools, allowing learners can obtain additional information about technical 

terms and jargon. 

• Highlighting. Parts of the subtitles can be highlighted to provide additional information to 

the learner. A video player can highlight words that the learner has translated in the past. By 

doing so, it can encourage repetition, which may help with acquiring new vocabulary [Webb 

2007; Zhu et al. 2017]. The video player can also use highlighting to draw learners’ attention 

to new and difficult words, encouraging additional exploration [Zhu et al. 2017]. 

• Optimized Positioning. Prior research demonstrates that a person typically needs between 

two to three seconds to process a subtitle [Jensema et al. 2000; Bisson et al. 2014]. Hu et 

al. [2015] argue that it may be possible to reduce the time by automatically positioning 
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subtitles close to the speaking character. Reducing subtitle reading times is useful because it 

can give the learner additional time to interact and learn. However, there is a caveat: The 

subtitling system assumes that the learner will not interact with the subtitles. If someone 

interacts with the subtitles, they will need to move either their finger or the mouse cursor 

around the video player. This may influence how they parse each subtitle. 

• Language-Specific Features. Some languages use writing systems that are far too complex 

for the learner to learn from a simple subtitling system alone. Even if their characters are 

rendered correctly on the screen, the learner may still struggle to make sense of them. One 

example of this is Mandarin. Although deciphering the pronunciation of a written English 

word is difficult (as attested in a poem called “The Chaos” [Trenité 2014]), it is even more 

challenging in Mandarin. For example, even though the English words “break” and “bleak” 

do not rhyme, we still have enough clues to pronounce them without having to learn an 

alternative representation. In Mandarin, this is not the case. For example, the word pairs “胡” 

and “壶” do not provide any hint that they have the same pronunciation. This means that 

unlike in English, if a Mandarin learner acquires a word’s pronunciation, it does not mean 

that they will be able to identify the corresponding character, and vice-versa. To facilitate 

learning, Mandarin has a Latin-based pronunciation guide called Pinyin (For example, the 

Pinyins for the Chinese characters are: 胡= hú, 壶= hú). To efficiently learn Mandarin, the 

learner will need a subtitling system that allows them to learn both words and their Pinyins. 

While some initial work has examined specialized subtitling systems to help people learn 

Mandarin [Kovacs and Miller 2014; Zhu et al. 2017], there are many more languages and 

writing systems that might benefit from having specialized subtitling systems. 



 

51 

Learning and Enjoyment 

Casual language learning tools like Kalgan must strike a precarious balance between active and 

passive viewing, allowing viewers to treat video content both as an opportunity for learning and 

as entertainment. Experiences that require too much interaction may compromise the experience 

of watching, especially if they disrupt the flow of the video. However, experiences that fail to 

challenge viewers may result in fewer opportunities for learning. 

Research on Cognitive Load Theory (CLT) [Sweller 1994] highlights the relationship 

between mental load and learning and may have major implications for the design of these 

systems. Work on CLT has identified three different types of cognitive loads: germane loads 

(which can be beneficial to learners), extraneous loads (which hinder learning and should be 

eliminated), and intrinsic loads (which hinder learning but are also unavoidable) [Schnotz and 

Kürschner 2007]. 

Given this framing, the core challenge of creating tools for casual learning involves 

designing interactions which allow viewers to challenge themselves by introducing germane 

loads into the experience while mitigating extraneous ones. In our observations, we saw a strong 

preference for subtitle-based features that allow viewers to reduce the difficulty of 

comprehending a foreign language video.  

At the same time, we also saw enthusiasm for tools like interactive subtitles which made 

it possible for viewers to adapt to the difficulty of the video and challenge themselves without 

disrupting the flow of the video. Tools like these provide lightweight opportunities for viewers to 

introduce germane loads as they inquire about new vocabulary and grammar. Furthermore, these 

kinds of tools can eliminate repetitive, mundane, and disruptive side tasks like dictionary 

lookups that introduce considerable extraneous load. 
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Our experiences with Kalgan II suggest that lightweight interactions like these, which 

dovetail nicely with existing casual watching practices, represent a clear opportunity for future 

language learning tools. Moreover, they point the way towards a rich space of simple, game-like 

interactions that allow viewers to more explicitly test and expand their knowledge in the context 

of their everyday viewing. 
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Chapter Six: Discussion and Future 
Work 

In this section, we discuss the main themes that we observed during the development and 

evaluation of Kalgan I and Kalgan II. Although we created Kalgan I and II to be video players 

for language learning, we find that some of these themes are also applicable to video players 

designed for learning in general. Afterward, we provide a low-fidelity prototype of Kalgan III, 

which illustrates how we might apply the results from the evaluations to future designs. 

6.1 Discussion 

6.1.1 The Power of Subtitles 

The results from the evaluations of Kalgan I and Kalgan II demonstrate that subtitles can be 

powerful. Many features in Kalgan I and II also heavily rely on the subtitles. We observed in the 

evaluations of both Kalgan I and Kalgan II that the participants tended to give high scores to 

subtitle-based features. Some of our participants in the evaluations also wished for more subtitle-

based features such as the ability to display two subtitles at once. However, one should note that 

subtitles are not always perfect. Sometimes, people who supply the subtitles may not be 

professional translators [Cubbison 2005] and may not accurately translate the video. 

Additionally, there are also cultural elements that may become altered or lost during translation. 

For example, Thai language, unlike English, always uses “it” to represents an animal regardless 

of their gender although Thai language has third-person gendered pronouns. 

6.1.2 Types of Learning Intentions 

Learning intention is an element that influence informal language learning. During the 

evaluations of Kalgan I and II, we collected some personal information from the participants 
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including the reasons of learning a foreign language. Although we found that individuals had 

their own personal reasons or intention of learning a language, there are some emergent common 

patterns that many participants share. This means that in the future, we might develop learning 

tools that target specific learning intentions. Being aware of the common patterns might also 

allow us to understand how someone may approach a language learning tool. 

• Low-Stakes versus High-Stakes Learning. For some people, such as those who learn 

Japanese due to their interest in Japanese animation, learning a foreign language is simply a 

hobby. They do not need to know the language to function in the society. Therefore, for these 

people, knowing the language is a low-stakes matter. However, others find language learning 

to be high-stakes and vital to their function in the society. For example, international students 

in Canada need to have a very good mastery of English to complete their programs. 

• Mandatory versus Voluntary Learning. Learners sometimes must learn a language, simply 

because the government forces them to do so. For example, in many countries, students must 

learn English as a second language. Voluntary learners, on the other hand, learn a language 

simply because they enjoy doing so. 

• Learning for Specific Purposes versus Learning for Overall Proficiency. We found that 

some people in the studies learned certain languages for specific purposes. For example, one 

participant from the evaluation of Kalgan II learned many languages, because she was a 

linguistics student. However, she was not proficient in many of the languages that she 

learned. She simply needed to know enough to be able to analyze the languages’ features. 

Meanwhile, other people may want to have an overall proficiency in a foreign language. For 

example, people who settle in a foreign country should try to become proficient in all aspects 

of its official language so that they can function well in its society. 
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6.1.3 Interactivity, Immersion, and Cognitive Load Theory 

Prior research demonstrates that there is a relationship between learning and interactivity. Guo et 

al. [2014] argue that higher numbers of interactions in a video means that the video may be more 

difficult to consume. Interactivity can also increase the mental workload of the learners which 

can reduce the entertainment values of videos themselves [Homer et al. 2008]. On the other 

hand, Schwan and Riempp [2004] argue that if the interaction design of a video player is well 

thought out, interactions can also enhance the learning experience. Most video players are 

designed to discourage interactions so viewers can have the most immersive experience possible. 

 Although breaking a viewer’s immersion can be bothersome for people who are viewing 

videos for entertainment, we found that the participants of the evaluation of Kalgan II did not 

mind the disruptions. This led us to believe that people who try to learn while watching video 

care less about immersion. They know that since they may not be able to completely understand 

everything, they might need to perform activities that will break the immersion such as looking 

up a meaning of a foreign word.  

 We believe that future work of creating a video player for language learning should apply 

Cognitive Load Theory (CLT) in some way. We find that CLT can explain some of the results of 

the evaluations of Kalgan II. DeLeeuw and Mayer [2008] provide some suggestions on how to 

design an experiment that measures cognitive load. There is also some existing work that applies 

CLT to design; for example, Mayer and Moreno [2003] provide suggestions on how to design a 

video content that incurs less cognitive load. Additionally, Feinberg and Murphy [2000] discuss 

how to apply CLT to web design. Finally, Hollender et al. go further by suggesting that CLT 

should be integrated into HCI itself [2010]. 
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6.1.4 Evaluation 

Evaluation is one of the challenges that loomed large during the research. While evaluation is 

integral to the research, it is also difficult to perform it correctly. During the evaluation of Kalgan 

I, we accidentally introduced an effect that confounded the results. Fortunately, with the use of 

formal methods introduced by Dix [2003], we were able to simplify some of the processes in 

evaluating Kalgan II. For example, by formalizing the steps required to perform some actions on 

Kalgan II and the YouTube player, we demonstrated that Kalgan II is simpler to use in some 

situations such as changing the subtitle language. 

 We found that the use of mixed methods to be immensely beneficial. This was very clear 

when the server failed to log the actions of turning on the subtitles until near the end of the 

experiment. Through the observations from the think-aloud protocol, we could show most 

participants were turning on the subtitles as soon as the videos started, even though the server did 

not register most of their actions. The qualitative feedback also gave us additional insight into 

why the participants gave low scores and ranks to some of the features. 

 Meaningfully evaluating a participant’s language performance is also a significant 

challenge. During the evaluation of Kalgan I, we believed that despite the potential pitfall, we 

could evaluate how the participants improved their proficiency. However, evaluation of language 

proficiency can be extremely difficult. There are many factors, such as the difficulty level and 

the language of the videos, that are not easy to isolate and are difficult to identify. Since they are 

hard to identify, they may also manifest as hidden variables during an experiment. 
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6.2 Kalgan III 

Kalgan III is a hypothetical and unimplemented version of the Kalgan video players. The design 

is based on the feedback that we received from the evaluation of Kalgan I and Kalgan II. It 

illustrates how a future design might incorporate some of the findings. 

6.2.1 Motivation 

Kalgan III further augments the design of Kalgan II. As such, while it does not look much 

different from Kalgan II, we improved some of its features. Kalgan III also emphasizes better 

touch and more consistent interactions. 

6.2.2 Design 

There are some small incremental changes. We increased the size of the playhead so they will be 

1.1 cm wide and 1.1 cm high. This eliminates the “fat-finger” problem [Wang and Ren 2009]. 

 

Figure 6.25. A low-fidelity prototype of Kalgan III. 
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Upgraded 9-Button Menu 

We removed two buttons, the fast-forward button and the half-speed button in order to 

streamline the interface. Since the evaluation of Kalgan II demonstrates that subtitle-aware fast-

forward is not useful, we eliminated it as well for Kalgan III. We also realized that since there 

are only two playback speeds, we could reduce the number of speed buttons from two to one. 

This frees up spaces for more buttons. We decided to add buttons to show or hide the word 

history box and the annotation on the timeline, giving the learner more control over the interface. 

Figure 6.26 summarizes the new button layout. 

Additionally, if the learner is using a mouse, the menu will initially appear at the bottom-

right corner instead of where the learner clicks on the screen. This behaviour comes from the 

evaluation of Kalgan II where we observed the participants moved the menu to the corner of the 

screen to prevent it from blocking the content. If the learner is using a touchscreen device, they 

could also perform an action by swiping from the centre of the menu to the button that represents 

their intended action. We reintroduced the swipe gesture, because the results of the evaluation of 

Kalgan I suggest that people liked swiping. Figure 6.27 shows that the learner is trying to rewind 

the video by swiping into the rewind button. Although Wang and Ren [2009] argue that swiping 

 

Figure 6.26. The redesigned 9-button menu with descriptions. 
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can be exhausting, we believe that swipe gesture in Kalgan III is small and fast enough that 

fatigue is not an issue. 

Upgraded Word History Box 

The participants of the evaluation for Kalgan II indicated that they wished they could export the 

words and their meanings from the word history box for later uses. Therefore, we decided to 

upgrade the word history box so that the learner can easily perform this task. The word history 

box would have a button that allows the user to export the content. Kalgan III might package the 

content into a simple text file which the learner can then download. 

Ruby for Subtitles 

We found that there were some participants who were learning Asian language such as Japanese. 

In Japanese, there are three writing systems that learners have to master. Hiragana and Katakana, 

the first and the second systems are phonetic and represent certain sounds. However, Kanji, the 

 

Figure 6.27. An example of swiping to rewind. 

 

 

Figure 6.28. Japanese and Chinese words accompanied by rubies. 
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third system, is not phonetic. In order to comprehend a Japanese text, a learner must be able to 

work with all systems. To help with learning, there is another system called Romanji. Romanji 

describes sounds using Latin characters which makes learning much simpler to foreigners. There 

is a text annotation system called the ruby annotation [Sawicki et al. 2008] which appends 

pronunciation aids either on the top or at the bottom of a text. In Kalgan III, the learner may 

summon the ruby annotation by holding on the subtitle option button. Such system is very 

helpful for those who are learning Japanese and Chinese languages. 
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Chapter Seven: Conclusion 

Although videos themselves are a convenient, popular, and affordable way to learn a language, 

they can also be negatively affected by the interfaces of video players. We created Kalgan I and 

Kalgan II to explore the how to improve the casual language learning experience. Since there is 

no clear consensus on what constitutes casual language learning, we choose to define it as a type 

of language learning where the learner is engaging in an activity that can be both leisure and 

educational at the same time. However, the learner prioritizes leisure, and acquiring new 

linguistic knowledge is merely a secondary goal. 

While we designed both Kalgan I and Kalgan II to be video players for casual language 

learning, they both have different design philosophies. We designed Kalgan I based on our own 

experience as language learners. Since we wished to make it simple and approachable, Kalgan I 

has an interface similar to that of a traditional video player. We based the design of Kalgan II on 

the observations we made during the evaluation of Kalgan I and on prior research. It has a 

somewhat unconventional interface, because we decided to prioritize creating an effective 

interface over creating an interface that everyone would be more familiar with. The traditional 

video player is inefficient in some respects. For example, the horizontal menu located at the 

bottom resembles a linear menu which is less efficient than the numpad grid layout and the pie 

menu. Since we prioritized efficiency, we decided to adopt the numpad grid, thus, giving Kalgan 

II a less conventional interface. 

We also evaluated Kalgan I and Kalgan II using different methodologies. We evaluated 

Kalgan I in a much more quantitative manner. On the other hand, we evaluated Kalgan II in a 

more qualitative manner; we used a combination of an online study, interviews, and a think-
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aloud protocol. By deploying a diverse set of tools, we obtained richer results. We found that a 

traditional video player makes it difficult to: (1) adjust the difficulty level, (2) to recover missed 

information is difficult, and (3) to keep track of learning progress. We also found that subtitles 

are a powerful language learning tool. Despite their simplicity, we used them to create some of 

the most well-liked features in Kalgan I and Kalgan II.  

During the evaluations of Kalgan I and Kalgan II, we also learned about the strengths and 

weaknesses of various evaluation methods – from controlled studies to think-aloud protocols. 

We also learned about formal methods, a way to simplify the evaluation processes. We designed 

Kalgan III based on what we learned from Kalgan I and Kalgan II. We removed some features 

that the participants did not like. At the same, we also improved features that were popular 

among our participants. The interface of Kalgan III represents an incremental improvement 

based on the feedback that we received. Instead of introducing a dramatic redesign, Kalgan III’s 

goal is to provide better consistency. For example, we planned to enlarge the size of the playhead 

so it would be at least 1.1 cm x 1.1 cm large to eliminate the “fat-finger” problem and to be 

consistent with the size of an individual button in the 9-button menu. We also planned to upgrade 

some features that the participants from the evaluations of Kalgan I and II liked. 

While the Kalgan video players share many similarities with existing video players 

designed for language learning, the Kalgan players have a different design goal. Instead of 

adding specific learning tasks into video watching experience, we designed the Kalgan players to 

support casual learners and whatever they want to do while they are watching videos. We want 

the Kalgan players to be good players even if the learner is simply watching videos without 

trying to learn from them. 
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During the evaluations, we also came to appreciate the diversity of our participants. 

While it is obvious that there are many reasons why a person learns a language, we still felt 

somewhat surprised by the reasons given by the participants. We found that for some people, the 

reasons can be very high-stakes. For example, some of our participants are international students 

who must learn English so that they can have a better quality of life in Canada. Although our 

research is rather small in the large and diverse field of CALL, it may still have a potential to 

play an important role in many people’s lives in the future. 
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Appendix A: Kalgan I Evaluation 
Forms 

A.1 Consent Form 
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A.2 Group I Study Package 
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A.2 Group II Study Package 

The second group used almost the same package with the first one. The only difference was the 

“Control Player Questions” page and the “Enhanced Player Questions” page were swapped. 
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Appendix B: Kalgan II Evaluation 
Forms 

B.1 Consent Form 
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B.2 Study Package 
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