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The fundamental objective of this thesis is to single out the most influential 

quality and usability factors on video-chat services. The main reason for 

pursuing this research is that discovering these specific quality factors will 

enable engineers and scientists to set the right priorities when they work on 

either improving or inventing a better quality of video-chat services. Even 

though, the study of human behavior is out of the scope of engineers and 

technologists, knowing the basic preferences of users towards the current digital 

communication media, such as video-chat services is significant. It is only when 

technologists understand the users’ behavior and their interaction with 

technology that they could improve or invent new products / services that 

consider the users’ overall experience. Therefore, in this thesis has conducted 

basic behavioral and emotional studies by using method from the social sciences 

in order to give conclusions on the major technical quality factors that affect 

users most.  
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1 Introduction 

Digital communication media has radically revolutionized our contemporary 

world. For many people, it has become evident that they have become heavily 

dependent on their smart phones. In addition, the introduction of social media 

has disrupted the existing way of communication in just a few years. 

Furthermore, we now have the luxury of seeing each other while talking, 

regardless of our physical location in the globe.  

The concept of simple video-chat emerged at about the same time as telephony 

itself [1] and scientists used to refer to video-chats as ‘video-telephony’. 

However, delivering and integrating this technology into the daily life of users 

took more than 100 years. In fact, several turns and paths had to be taken by 

scientists and researchers in order to make video-chat service available for the 

majority. Most of the researches in this area show that there are five major 

reasons for the slow adaptation of video-chat services [2]. These major factors 

include usability, accessibility, ubiquity, Quality of service and cost. Even though 

all of those factors have significant impacts on video-chat service, usability and 

Quality of service are considered to be the two major factors.  

Usability of the service is the first major factor which affects users’ behavior. 

Since engineers that develop the communication media are not experts in human 

behavioral aspects of technology usage, researchers from the social sciences 

have been enlisted to analyze the topic from their point of view. These social 

science experts have recently developed new theories and models that focus on 

identifying technology adaptation by users [4] [5], the nature of the media [6], 

and the effect of computer mediated media (CMEs) on users [7]. 

The second major factor is the concept of Quality of service. The term Quality of 

service (QoS) refers to the technical aspects’ quality of the actual methods used 

to deliver the service. The service, in our context, video-chat, will be immensely 

affected by the slightest technical failures or quality issues. While quality issues 
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directly affect the users’ perception of the service, these perceptions on the other 

hand determine the continuance of use by the users [3]. 

In recent years, the topic of ‘effect of video-chat on users’ behavior’ has become 

one of the top research agendas in different schools of thought. Behavioral and 

social scientists are interested in discovering the reactions of users when using 

these communication media. These researchers [1] [2] [3] [4] are not concerned 

about the technical aspects of video-chat services but rather the impact on end 

users. In contrast, Engineers and IT specialists are striving to invent or at least 

improve the existing video-chat experience without fully understanding the basic 

impacts of the technology on the users’ behavior.  

In the past few years, major knowledge exchange has been occurring among 

these researchers from different schools [5] [6]. Theories such as the Technology 

acceptance model (TAM) [3], Flow theory [4], and the ‘Quality in use’’ framework 

[7] [2] developed by behavioral Scientists have significantly helped technologists 

to further understand human nature. In addition, after the publication of those 

theories and models, large number of research has emerged both from the 

engineering and the social science schools on the topics of quality and usability, 

respectively. Yet, few interdisciplinary studies exist that examine the effects of 

these major factors on each other and the user. Hence, the main purpose of this 

thesis is an attempt to fill the gap between these two schools of thought.  

The thesis will implement methods that are normally used by behavioral and 

social sciences to identify and explain the effects of technology on users. To be 

more precise, this thesis has two main targets. First, it aims at identifying the 

main features that particularly make video-chat services useful. Second, the 

thesis intends to determine the effect of Quality of service on the behavior of the 

users of video-chat services. 

The remainder of the thesis is organized as follows. Chapter 2 discusses the 

major literature used to construct the research model. Chapter 3 will briefly 

discuss the methodology. The major theories and models implemented in 

constructing the research framework are thoroughly explained in this chapter.   
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A survey method will be used to gather the main data for the thesis. Chapter 4 

clearly describes the empirical findings. The outcomes between this small-scale 

research and the results from other major research in this topic will be 

illustrated in order to give broader integrity for the research. Chapter 5 briefly 

analyses the results and explains the reasons contributing to the conclusion. 

Finally, based on the research findings, Chapter 6 will present the final 

conclusion drawn from the research. Strength and weaknesses of the current 

video-chat services will be discussed while the chapter suggests possible future 

improvements on the major quality parameters that most affect the users’ 

behavior. 
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2 Literature review 

Quality is a term or rather an elusive concept used to describe the level of 

excellence of a product and/or a service. Quality can be subjective or purely 

quantitative. Therefore, whenever quality gets reviewed, having a frame of 

reference is required before hand. Furthermore, while the concept of quality in 

products is simple to comprehend, analyzing Quality of service is a matter which 

requires in depth analysis from a different perspective. Understanding Quality of 

service requires vast knowledge on the grounds that will lead to compare and 

give judgments.  

In the course of this chapter, we will briefly go through the most fundamental 

theories and models applied in this thesis. These models have been selected from 

numerous others because they have shown direct relation to the topic at hand 

and are able to address the queries we are set out to answer. Note that the 

service in our context refers to the general service of ‘video telephony over the 

Internet protocol’ (VToIP) or in other words, it refers to simple video-chats.  

2.1  Technology and User Behavior 

As we set out to explore the fields that will assist in solving the research 

questions stated at the dawn of this paper, the following few major behavioral 

theories serve as a phenomenal starting point. These theories help in 

understanding the basic interaction of the user with technology. 

Users’ acceptance and usage of technology have been assumed to be mainly 

affected by perceived-ease-of-use and perceived-usefulness of a service/ 

product. However, this assumption only is not entirely relevant for all types of 

technologies.  Although these two factors mainly affect the first steps of usage of 

a technology, there are still other variables that determine the user’s opinion 

about the service/product. Therefore, in the sub-sections below we will briefly 

explore the major theories and models that were used in forming the outline of 

this research. These main topics discussed are: the most widely accepted 
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behavioral science theories on basic human-to-computer interactions such as: 

Technology acceptance model (TAM), Flow theory, Media richness theory (MRT) 

and Quality in use theories ,the nature of communication media, models and 

research methodologies, and the very basic concepts and measurement methods 

of Quality of service and Quality of experience. 

2.1.1 Technology acceptance model (TAM) 

Technology acceptance model (TAM) has been developed to explain and predict 

users’ acceptance of new technology. This model is based on the original work of 

Fishbein and Ajzen [8] which is known as the Theory of reasoned action (TRA). 

The TRA has widely been used to predict and explain various domain of human 

behavior. The theory drew distinction between two constructing blocks of 

attitude. These blocks were: attitude towards the object and attitude towards the 

behavior. In general the TRA assumes that “the social behavior is motivated by 

the user’s attitude towards carrying out that behavior, which is a function of his 

/her beliefs about the outcome of performing that behavior and the evaluation of 

each of those outcomes” [9]. 

Based on the above stated distinctions set forth by TRA, therefore, the 

Technology acceptance model (TAM) proposes to have its main focuses on 

attitudes towards using a system, service or technology in general. TAM suggests 

that the perceived usefulness and perceived ease-of-use of a system, technology 

and/or service are the major determinants. The original words of the Technology 

acceptance model (TAM) were as follows, 

 “User’s overall attitude toward using a given system is hypothesized to be a major 

determinant of whether or not the user actually uses it. Attitude toward using, in 

turn is a function of two beliefs: perceived-usefulness and perceived-ease-of-use. 

Perceived-ease-of-use has a direct effect on perceived-usefulness. Meanwhile, 

system design features directly influence perceived-usefulness and perceived-ease-

of-use. Hence, system design features have an indirect effect on attitude toward 

using and the actual usage behavior through their direct effect on perceived-

usefulness and perceived-ease-of-use [3]”. 
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Figure 1 Technology acceptance model (TAM) 

In general, TAM defines perceived usefulness as “the degree to which a person 

believes that using a particular system would enhance the experience” and 

perceived ease-of-use as “the degree to which using the technology will be free of 

effort” [10]. There have been quite many research results that approved the 

viability of TAM in the study of digital interactive media. However, this model 

does not fully address the actual situation of video-chat services. Therefore, Flow 

theory and Media richness theory (MRT) will be exploited to get better 

perspective when examining the research questions.  

2.1.2 Flow theory 

The Flow theory has its origin from the desire to understand the phenomenon of 

intrinsically motivated behavior apart from any extrinsic behavior that might 

result from the activity [4]. According to [11]  

 Extrinsic motivation refers to “the desire to perform an activity because it 

is perceived to yield to distinct and valued outcomes.” 

 Intrinsic motivation refers to “the desire to engage in an activity for no 

other reason than the process of performing it.” 
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 Flow is defined as the holistic sensation that people feel when they act with 

total involvement. 

This definition suggests that when people are in the Flow state, they become 

absorbed in their activities and almost lose their self-conciseness. Their total 

awareness is focused on that particular activity and they feel like they have 

control over their environment [12]. When attention is completely absorbed in 

the challenges at hand, the person will achieve an ordered state of consciences 

[4]. 

The basic Flow model can be described as consisting of four components: 

control, attention, curiosity and intrinsic interest. In the quest to find a model 

that measures the customers experience in online environment, [13] came up 

with a more elaborated model of Flow. This model indicates that speed of 

interaction and characteristic of interactivity, corresponds to the increase in 

focus of attention, telepresence and time distortion, or in short, increased Flow 

experience. In addition, the higher the interactivity level of the media the more 

attractive the media will be. Therefore, the occurring chance of Flow-experience 

is very high. The fact that interactive media adds significant value to the Flow 

experience will be elaborated by the Media richness theory (MRT) in the next 

section. 

Making use of the above references and other relevant research results, H.H. 

Chang [9] developed a unique model that incorporated the concept of Flow in to 

the Technology acceptance model (TAM). In this model, the main focus the 

research emphasized is that external factors such as system characteristic, 

individual’s personalities, and cultural influence have major impacts in the 

building blocks of TAM. However, the basic intrinsic behavioral motivations have 

a stronger and more powerful impact on the users’ perception of usability of a 

product/service. In other words, the theory of Flow has been carefully placed as 

the third factor that affects the usability of a service/product. The model has 

produced quite satisfactory outputs in researches conducted in the area of 

computer-mediated-communications (CMCs). 
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Figure 2 Structural Equation Model (Modified TAM with Flow-Experience) 

 

2.1.3 Media richness theory (MRT)  

The Media richness theory (MRT) states that “The performance of a task will be 

improved when task information requirements are matched with a medium’s 

ability to convey information richness” [14]. This theory brings forward four 

major media capabilities that are considered to be the building blocks of a rich 

media. These capabilities are feedback capacity, utilized channels, language 

variety and personal focus. The richness of a media is measured by comparing it 

with Face-to-Face communication. According to MRT, a media is rich if it allows 

users to interact and interpret difficult and complex matter. 

However, rich media does not imply ‘best media’ for every scenario. Sometimes 

even if the media is rich additional considerations such as: the ‘social code’ of 

using such media, requirements that must be fulfilled to be able to pursue 

smooth communication and understanding level of the person using the media 

must be taken in to account. There are some tasks that require specific type of 

media regardless of the richness level and hence, there have been research 

Behavioral 

Intention 

Interactivity 

of the media 

Perceived-

usefulness 

Perceived-

ease-of-use 

Flow-

Experience 

Attitude 

towards 

use 



 

 

9 

 

conducted to propose a modified version of the MRV to specifically explain such 

discrepancies [14].  

2.2  Quality in use 

Despite the lack of a clear general definition to specifically define the term 

‘usable’ or ‘usability’, the year 2006 has seen a major breakthrough. In this year, 

there has been a merger between two standardizing giants, the Consumer 

Interest Forum (CIF) and the International Organization for Standardization 

(ISO). Following this merger, some terms and concepts had to be clearly re-

defined in order to give holistic and simple descriptions. Therefore, the term 

usability has been incorporated inside a model known as ‘Quality in use’. The 

model of Quality in use comprises three major parts that are assumed to 

effectively describe and measure the overall usage of a product/ service [15]. 

 

 
Figure 3 The Quality in use model 

2.2.1 Usability 

Traditionally, usability was referred to the attributes of the user interface which 

makes the product/service easy to use [16]. Usability has also been equally 

understood with the concept of operability. Furthermore, there has been certain 

research that specified the main traits for a product to be usable although it 

generates no utility. According to these researches [17], usability traits such as, 

the system configuration, social and practical acceptability, cost, compatibility, 

reliability, usefulness and utility directly affect the usability of any product or 

service.  

Quality in use 

Usability Flexibility Safety 
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In the Quality in use model above, usability is believed to be composed of 

effectiveness, efficiency and satisfaction. The ISO 9126-1 [7] describes usability 

as: “The extent to which a product can be specified to achieve specific goals with 

effectiveness, efficiency and satisfaction in a specified context of use”. Some 

literatures refer to usability as being one part of the factors that affect the 

Quality of experience QoE. In the model above, the usability characters, 

effectiveness and efficiency are defined as accuracy && completeness and 

resources expanded, respectively. However, the concept of satisfaction is more 

subjective and will be briefly elaborated in the following paragraphs.  

Satisfaction is a term which includes feelings that are related to aspects such as 

enjoyment, fun, happiness or in general feeling positive. Unlike some might 

argue; satisfaction cannot be measured so long as the effectiveness and the 

efficiency of using a certain product or service can be measured.  As has been 

clearly pointed out in [18], satisfaction is composed of two major parameters. 

These parameters are pragmatic user goals and hedonic user goals. 

The pragmatic user goals refer to the ‘to do’ part of the user intention. These 

goals are directly related to the perceived experience related to efficiency, 

effectiveness and safety. On the other hand, Hedonic user goals refer to the ‘to be’ 

intention of the user. Hedonic quality itself is defined as “quality dimensions with 

no obvious or second order relation to task related goals such as originality, 

innovativeness and so forth” [19]. Hence, the hedonic user goal refers to the level 

of enjoyment or positive feeling in general after using the product or service. 

The ISO/IEC CD 25010.3 [20] summarized the above mentioned parameters as: 

likability (cognitive satisfaction), trust (satisfaction with security), pleasure 

(emotional satisfaction) and comfort (physical satisfaction). 

2.2.2 Flexibility 

The second major division of quality of use is flexibility. This part refers to the 

ability of the product or the service to allow different ways of conducting the 

task. It also refers to the physical ability to be moved or altered in shape and 
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position in certain product types. In general flexibility has been defined to have 

three different characters [16]. The first one is context conformity which 

describes the extent to which “usability and safety meet requirements in all the 

intended contexts of use”. The second characteristic is related to the extendibility 

of the context. This characteristic refers to the ability to extend the usability 

beyond the initially intended purposes. The third one is accessibility and it has 

been defined as “the degree of usability for users with specified disabilities” [16]. 

Separate consideration of flexibility of a service/ product  significantly assist the 

identification and understanding of the factors that directly affect usability from 

factors that affect the quality of use in general. 

2.2.3 Safety/Security  

The safety measure is introduced in order to get an idea of the possible negative 

factors that could affect the quality of use. The first two measures explained 

above, the usability and flexibility, generally measure the possible benefits the 

user may obtain. However, assessing the potential failures or rather, 

shortcomings of the product/service will considerably help in understanding 

and improving the service/product in the future. In ISO/IEC 25010.3 [20] safety 

has been defined as “The degree of expected impact of harm to people, business, 

data, software, property or the environment in the intended context of use.” 

2.3   Quality of service (QoS) 

Generally Quality of service (QoS) refers to the provision of the negotiated and 

demanded quality between user equipment and the radio access network as well 

as the core network [21]. Given the elusiveness of the concept of quality, trying 

to quantitatively measure it, poses a prominent challenge. In fact , at the moment, 

there are only two standards ( ITU-T Rec.J247 [22] and ITU-T G.1070 [23] ) set 

forth by the International Telecommunication Union (ITU) that are being 

implemented. There is also one additional measuring method which is waiting to 

be fully standardized. This method is called the perceptual evaluation of video 

quality algorithm (PEVQ) [24].  
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The lack of simple, chap, less complicated and parameterized measuring 

methods for QoS has been the main challenge in obtaining a lucid standard 

quality in the VToIP communications. Regardless of these phenomena; 

Engineers, scientist and researchers alike have been conducting studies by using 

other methods to identify the main factors that determine the quality of voice 

and video-chat systems. These methods include identifying key quality 

indicators, live testing and using objective methods.  

Given the wide range of possible quality measures, when it comes to voice 

and/or video-chats, Quality of service specifically refers to the 

network/application layer side of the communication service. That is, the 

measures are conducted to analyze the quality of the data transfer over the end 

points, session border controllers (SBCs), gateways, calls servers, proxy servers, 

and packet switched and sometimes also circuit switched networks. 

Research findings that studied Quality of service from the network side indicate 

that the major factors that affect the VoIP/VToIP services are stated in the table 

below [25]. In fact, these factors are the major determinants that directly affect 

the Quality of experience perceived by users [26].  

 

Communication Layers Quality Parameters 

Network Layer  Connection Failure 

 Latency 

 Jitter 

 Packet Loss 

 Burstiness of loss and jitter 
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Application Layer  Resolution 

 Frame rate 

 color 

 Video and audio codec type 

 Layering strategy 

 Sampling rate 

 
Table 1 Factors Affecting Quality of service on VoIP and VToIP Communication Networks 

Jitter: A natural result of buffering in packet switched networks. Whenever 

packets are buffered, the information about their inter-packet timing is lost 

and this phenomenon causes the situation known us jitter. [27] 

Brustiness: When the bandwidth allocated to a particular flow is less than 

the peak rate of that Flow, the packets at the peak of the Flow fluctuation are 

still buffered and smoothed. This type of buffering is determined by the 

burstiness in the traffic flow itself [28] 

On the other hand, the perception of the user is used to measure the Quality of 

experience (QoE) of that service. The term Quality of experience refers to the 

measurement of the users' intuition about the overall Quality of service.  

2.4 Quality of experience (QoE) 

The Quality of experience (QoE) is a concept that originated to fully describe the 

impact and/or perception of QoS by the user. Quality of experience (QoE) is more 

concerned with the overall experiences the consumer has when accessing and 

using the provided service. According to the international telecommunication 

union recommendation ITU-T SG12 [29], QoE is described as “The overall 

acceptability of an application or a service, as perceived subjectively by the end 

user which may be influenced by the user expectations and context”. From this 

statement, one can understand that, although ensuring Quality of service in the 
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service provider environment is still a crucial matter, this alone will not 

guarantee the users’ perception of the experience. 

QoE is highly subjective and unlike the QoS quantifying its traits is much more 

tougher then quantifying QoS traits. It is highly recommended to understand the 

major factors that affect QoE’s characters before attempting measuring it. 

According to [30] the parameters are divided in to three groups. The First 

parameter is the quality of the video or audio content at the source, the second 

parameter refers to how the content is delivered over the given network and the 

third parameter is the human perception. The first two parameters are what we 

call the Quality of service (QoS) in general and are relatively simple to measure 

while the third one is purely subjective.  

Quality Parameters Measurement method 

Quality of video/audio at the 

source 

Quantitative measurement  

Quality of service delivery Qualitative and quantitative measurement 

methods 

Human perception Qualitative measurement  

 
Table 2 QoE Measurement Parameters 

Various types of such subjective data collection and analysis methods exist for 

the purpose of quantifying QoE parameters. One such widely used measurement 

metric is called Mean Opinion Score (MOS) [31]. The Mean Opinion Score (MOS) 

is a numeric value between 1 and 5, with 1 representing the lowest quality. The 

minimum threshold for acceptable quality corresponds to a MOS of 3.5. The MOS 

was used for voice measures before the arrival of VoIP services, and its value is 

relative. Nevertheless, it is not unusual to find values obtained from MOS 

measures being put as an absolute score. 
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Generally there are 3 possible methodologies for measuring QoE [30] 

1. Trying to predict the Quality of experience by monitoring several QoS 

parameters in real time. This method is also known as “Reference free 

Measurement” [31]. 

 If the QoS parameters are precisely identified and controlled a 

correlation between the results of the QoS and the perceived 

Quality of experience can be measured by precisely identifying 

and controlling the QoS parameters of the simulated 

environment. Hence, correlation between QoE and QoS 

parameters could be established. 

2. The Reduced-Reference model: works when there is a limited knowledge 

of the original stream and tries to combine real time measurements in 

order to predict the QoE. 

3. The Full-Reference model: Assumes full access to the original service 

under consideration and the measurement is conducted in real time 

environment. 

From the above models, it can be deduced that using the full-reference model 

will yield the most accurate measurement result. Unfortunately, this method is 

also the most challenging, expensive and time consuming. Specially, the issue of 

having control over the entire network from the point of transmission to the 

reception is an immense challenge which makes this model undesirable. The 

reference free model is the one which is easily adaptable however; it is also the 

one which provides with the least accurate results.  

The international telecommunication union ITU, therefore, has provided 

additional recommendations on the practicalities that must be taken in to 

consideration while conducting a QoE measure [32]. The recommendation has 

included factors such as: the video display size, brightness, and contrast, 

resolution, viewing distance, peak luminance of the screen, colorfulness and 
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naturalness. The synchronization between video and audio and echo are also 

major factors that affect the perception of the user. Gender, educational 

background, social status, language skills, environment, relationship to the 

person with whom the user is having conversation with are more factors that 

could affect the final result of the QoE study. Therefore, in order to get the 

holistic view of the Quality of experience, we will briefly see the user experience 

theory in the next sub-chapter.  

 
 

Figure 4 Relationship between Quality of service and Quality of experience 
 

2.4.1 User Experience (UX) 

Studies that revolve around 'the user experience' have become quite popular in 

past couple of decades as the on-line interactive media gains popularity across 

the globe. Research dating back to 2001 mainly concentrated on establishing a 

common ground or a shared view of what it means to have ‘a good user 

experience’ [33]. These researches have strived to define the user experience in 

simple terms. They have tried to find algorithms and models to measure it 

clearly. They argued over instrumental behavior over non-instrumental needs. 

They argued over pragmatic aspects of products such as behavioral goals against 

hedonic aspects such as interaction with relevant others. The bottom line is, all 

these works tried to enrich the current models of product/service quality and 

the user satisfaction. 
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The ISO 9241-210 [2] defines UX as “A person’s perceptions and responses that 

result from the use and/or anticipated use of a product, system or service”. This 

definition specifies that user experience is a concept that could be measured by 

using behavioral and attitudinal metrics of usability. Meanwhile, the recent 

studies of human-computer-interaction (HCI) [34] indicate that as technology 

matures, interactive products and services become not only useful, but also 

trendy and desirable. Thus, contemporary researchers are working on methods 

to measure the UX from the clear user experience point of view.  

 

Figure 5 Building blocks of UX 

According to [35] we now have two basic models to analyze the UX. The first one 

is called the measurement model while the second one is called structural model.  

The measurement model has included four main factors that affect the user 

experience. This constructs are:   

 The perceived hedonic quality 

 The pragmatic quality (perceived usability) 

 Aesthetics and  

 Overall product/service quality.  

The structural model, on the other hand, compares the relationship between the 

user experiences criteria stated above in a cause-effect manner. 
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Drawing our attention back to video-chat services, the UX is mainly affected by 

the level of engagement it provides to its users. Hence, good user experience 

means high level of user engagement and interactivity. User engagement on the 

other hand is directly affected by the quality of the service. According to [36] the 

main factors that directly affect the user experience of video-chat services could 

generally be divided to four aspects, these are 

1. Sensory: the pleasure gained through the senses by using that 

product/service 

2. Emotional: the aspect that refers to the pleasure of the ego-emotions. In 

other words, it means the ability to be able to feel emotions while using 

the particular product/service 

3. Cognitive: describes the pleasure gained from being empowered, to be 

able to use one’s own intelligence, knowledge or competence in order to 

use the system, product or service. 

4. Social: the aspect where the user feels social-emotions, for instance, 

affection, happiness, identifying with others. 

Generally there are two basic ways in dealing with emotions in UX. The first way 

is to stress on the importance of emotions as consequences of product use and 

the second way to concentrate on their importance as antecedents of product use 

and evaluative judgments [33] .Therefore, in the heart of the user experience UX, 

we find emotions playing a great role affecting the users’ perception of the 

service.  

Emotions are the sensors that allow us to feel our environment and react to 

triggers accordingly. In the next sub-chapter we will discuss the nature of 

emotions and briefly describe the measurement methods that will later be used 

in this research. The primary purpose of this research is to find out the 

prominent factors that affect the usability and user experience of video-chat 

services.  
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2.4.2 Emotions 

Just like quality, defining the term “emotion” presents a notorious challenge. 

Although the term is being used almost by everyone on day-to-day basis; a single 

scientifically agreed upon definition does not yet exist. Emotions are subjective 

and their degree varies based on the stimulating factors. In fact many Scientists 

could not come up with a simple agreeable definition and hence decided to 

narrow it down to: “Emotions are what people say they are” [37]. Hence, in order 

to narrow down the concept, the following few main topics of emotions that 

most researchers agree on were presented by Ekman [38]. 

First, all researchers agree on the fact that an emotion is a physical and mental 

reaction in response to information processing and evaluation of provoking 

events. The major possible triggers that will cause an individual to react are 

events, appraisals, response synchronization and rapidity of change, behavioral 

impact, intensity and duration of the triggering factors. Second, there are 

expressive and physiological changes that are somewhat distinctive for each 

emotion. Emotions can be observed either by non-verbal reaction such as facial 

expression or via physiological indicators. These reactions on the other hand, can 

be used to infer the emotional state of a person. Third, emotion involves a 

subjective experience or rather a state which includes feelings, moods and /or 

attitudes. However, the terms do not represent the exact same phenomena [38]. 

Feelings, for instance, represent a single subjective experience. However, 

emotions refer to the total multi-modal component process. Furthermore, 

emotions are not to be considered as a cognitive phenomenon, rather they are 

reactions based on the strength of the affective stimuli and can be described 

according to the strength of the stimuli. For instance, the degree of affection to 

someone can progress from attraction to love. 

Before setting out to measure emotions, the characteristics of emotions must be 

distinguished from other states. However, this is one of the major obstacles that 

pauses a challenge to the measurement of emotion in general. In a nut shell, 

emotions are made up of reaction components that are behavioral, expressive, 
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physiological and subjective [39]. Despite the fact that measuring emotions is a 

challenging task, there are various methods proposed by scientist and researches 

from all over the globe. Most of these models usually refer to two of the most 

astounding scientists in this area Robert Plutchik and Paul Ekman. Even though, 

there are others who have contributed as much, in this research the models 

proposed in the references [40] [41] [42] [43] [44] are used to pursue the study 

in measuring the effect of quality in the user’s emotional experience. Plutchik 

[45]  proposed that there are 8 basic emotions and the other emotions fall under 

these categories. These basic emotions are: trust, joy, fear, surprise, sadness, 

anger and disgust. On the other hand Paul Ekman have outlined in his paper “all 

emotions are basic” [46] that anger, fear, sadness, enjoyment, disgust, may be 

surprise, may be contempt and maybe shame/guilt to be the  most basic human 

emotions that can readily be observed. 

From the two major emotion measurement frameworks and additional similar 

proposed models, therefore, one can deduce a simple guideline by sensibly 

merging them all together. This has been done by many other researchers in 

accordance with the type of study they had under consideration. In this thesis, 

we will use the 7 emotion scale proposed by [47] and the order of the emotions 

by forwarded by Hicks [48] is demonstrated as follows. The proposed emotional 

scale puts the most positive emotions on top and puts the more negative 

emotions at the bottom. 

 

Figure 6 Emotional Guidance Scale 

Fear,Grief,Depression,Despair,Powerlessness 

Anger,Rage,Revenge,Hatered 

Dissapointment,Doubt,Worry,Blame,Discouragment,Sadness 

Boredom,Pessimism,Frustration,Irritaion,Impatience 

Trust,Optimism,Hopefulness,contentmet 

Enthusiasm,Eagerness,Happiness,Positive expectation,Belief 

Joy,Passion,Empowerment,Freedom,Love,Appreciation 
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During the analysis phase of this thesis additional theory known as “Bad is 

stronger than good” will be taken in to account. This theory emphasizes on the 

mere fact that human beings perceive bad situations, comments or bad 

phenomena in general to be much more stronger than the good ones. In fact, the 

theory states that it is the bad emotions that trigger change or make the person 

start asking questions than the good emotions. Bad information is processed 

more thoroughly [49] and hence significantly influences the user experience. 

Results of research conducted under the “bad is stronger than good” topic show 

that a single bad comment /situation is perceived to be 5 times greater than a 

positive one. This implies that for every bad comment there must be 5 positive 

comments in order to even out the emotional effect on the person. This study has 

also been mentioned in many books and researches including [5] [50] [51] [52]. 

 
 

Figure 7 Bad is stronger than Good, the 5 to 1 rule  

Based on the above mentioned studies, it is now possible to wrap up the chapter 

by giving some general comments for the research that will take place later on in 

this thesis. In order to measure the effect of QoS on and also to figure out the part 

of the video-chat service that attracts the users most, recommendations 

forwarded by the ITU [32] will be followed. The next chapter will give a step by 

step review of how the thesis was constructed, the theories are applied and the 

research is conducted. 
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3 Methodology 

Based on the literature reviewed, the current chapter intends to present the 

research methods and models followed in order to pursue the research. There 

have been various important topics that are directly and indirectly related to the 

topic under consideration. However, having these wide range of theories and 

frameworks helped in strengthening the proposed framework in this thesis and 

the reliability of the upcoming results.  

The two main inquiries this thesis intends to explain are  

1. Why do people use video-chat services? And  

2. How does Quality of service (in this case, the quality of the video-

chat) affect the user behavior? 

From the questions above, we can understand that there are two distinct issues 

at hand. These issues have a slight cause-effect relationship with to each. The 

approach followed and how the theories were synchronized is explained in detail 

in this chapter. Before going deep in to the details of data collection and analysis 

methods, the main theories were initially divided in two parts.  

Part one is concerned with the very essence of starting and continuing to use 

technology in general. Starting with the Technology acceptance model (TAM) 

and later by embedding the Flow theory in to the Technology acceptance model 

(TAM), it will be possible to understand the core intentions of users’ behavior 

towards technology. Using the pre-determined or rather previously conducted 

research results, we would be able to link the user behavior before starting to 

use the technology. However, our main concern is not the users’ very first steps 

and their intentions to use the technology but rather to exactly recognize the 

main motives in continuance of use.  

In Quality in use theory we will find several important indicators on why people 

generally use a particular kind of service/product. The basic measures of the 
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usability of any product/service are its effectiveness, efficiency and satisfaction it 

provides to the users. The video-chat technology/service is, therefore, ideal 

when it comes to effectiveness and efficiency measurement. However, the big 

challenge is posed when trying to measure the level of satisfaction by the users. 

Given the subjective nature of the idea of satisfaction, the same video-chat 

service can be assumed to be ‘the best’ or ‘the worst’ based on the users’ 

expectation and values. In general we will be trying to understand the users’ 

perspective of the video-chat usability by categorizing the data in to pragmatic 

and hedonic user goals. Pragmatic user goals refer to the part of the service 

which allows the user to do something. These goals by the user are strictly 

concerned with the activities they are able to carry out and hence their 

satisfaction is mainly based on the level of pragmatic ability of the service. 

Simultaneously, the hedonic goals refer to the pure quality dimension side of the 

service. The users who are expecting to be entertained or to enjoy using the 

service measure their satisfaction based on the hedonic abilities of the service. In 

this thesis, we will be considering both satisfaction measures when analyzing the 

data of video-chat usage. 

The next step in part one is analyzing the flexibility of the service. We will try to 

see what users think about the video-chat services in general. Furthermore, to 

gain more incite about the service, users’ opinions about video-chat and mobility 

will be analyzed. Considering the fact that the number of internet users over 

mobile devices outstripped the desktop users, understanding the mobile 

platform and the user perception is considered to be valuable information. 

Flexibility refers to the physical interface, extendibility and amount of effort 

required to scale up the service to other devices, time and space. In our case we 

will be considering video-chats over smart phones and note books. 

The final step in part one will be the condition of safety. Safety issues are needed 

to be considered to give an overall view of the service. Safety is an important 

factor that solely affects the users’ willingness to use the service or not. 

Especially when it comes to communication technologies, the topic of safety is 

rather sensitive. Unless the service proves to have a plausible level of security, at 
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least at a personal user level, it will affect the overall usability to a great extent. 

We will be gathering information about this particular factor and analyze the 

users’ perception of safety when using video-chat services. This would be the last 

factor to consider for the first part of the thesis. After getting the information 

about these usability factors we will then proceed to the second part. 

Part two is mainly concerned with quality and issues related to quality. The issue 

of quality in any service is quite important and this factor is even more 

important in the service of video-chat. The video-chat service is directly affected 

by the slightest malfunctioning at any point of the service and the effect is 

remarkable. Usually engineers are more concerned about numbers hence they 

measure the Quality of service (QoS) based on these measurements. While this 

measurement is quite important to understand the overall Quality of service, 

additional methods are required to quantify the users’ experience of the same 

service. In other words, while “good” numbers mean good Quality of service, the 

same phenomena does not guarantee good Quality of experience. 

In general, the Quality of service (QoS) refers to the network side of 

communication services. Therefore, we will need more measures to understand 

how the user gets affected by the quality identifying features. As mentioned in 

the literature review, there have been quite many studies focused at identifying 

the major quality factors. Therefore, these studies have put forward the major 

factors that affect video and audio-chat services in general. In the next step of 

identifying how quality affects users’ behavior, we will be using these major 

quality identifying factors to get to know the particular effect they have on the 

user’s specific emotion. The quality factors under consideration are the once that 

are found in the network layer of the communication system. These QoS factors 

include, connection failure, latency, jitter and resolution and color. 

While setting the quality parameters is one first step in to actually conducting 

our research, the other side of the table is still unknown. The user behavior is as 

diverse as the user itself. Furthermore, there are significant amount of factors 

that could affect the users’ perception and overall experience of using a 
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particular service. Therefore a deeper understanding of the human behavior, to 

be more precise, a deeper understanding of human emotions is profound. 

Emotions are like sensors. They are the methods our body and mind react to 

certain internal and/or external triggers. The study of human emotions and 

behavior has been going-on for centuries and up-until this day, a specific and 

simple definition of the term emotion itself does not even exists. As stated in the 

literature review, for lack of a better option, Scientists have agreed to define 

emotions as “emotions are what people say they are” [53] The existence of 

different languages or different words for similar feelings in the same language 

has increased the discrepancy among the definitions from all over the globe. [54] 

In fact, it is almost impossible to know whether, for example, the one person is 

feeling might not be the same ‘happiness’ the another person is referring to [37]. 

Despite the above fact, by carrying out extensive researches and analyzing 

human and animal behavior in general, scientists have come up with some ‘basic’ 

emotions .The basic emotions are assumed to be felt by almost every human 

being and the triggers and the accompanying reactions to the corresponding 

triggers are quite similar regardless of the gender, nationality or geographical 

location of the person. Therefore we will be matching these ‘basic’ emotions with 

the quality factors. The quality factors stated above will be used as the trigger 

and we will be analyzing which of the basic emotions will be felt by the user. The 

emotional scale we use will be the one illustrated in the literature review, figure 

6. Conducting the research this way will directly address the research question at 

hand by providing us exactly how the quality factors affect the users’ emotions. 

Once the emotions are listed out, analyzing the quality of experience will be the 

last phase of the research to obtain the total overview. 

Once the emotional impact of the Quality of service (QoS) is analyzed, the general 

Quality of experience (QoE) will be rather simple to draw. The Quality of 

experience refers to the impact of Quality of service on the user. The term 

Quality of experience sees the service of video-chat from three different aspects. 

The first aspect is the quantitative quality of the video. This refers to the physical 
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measurable quality. The second aspect is the way the service is being provided to 

the user. This part refers to the most of the topics discussed above, to be more 

specific, the Quality in use. The final aspect refers to the pure user perception of 

the service. This part refers to the emotional impacts of the service on the user. 

Since by this time we already have all those parameters measured, it will be the 

final part of the research. 

The final data analysis will be conducted by taking in to account the user 

experience study recommendation by the ITU [31]. The user experience (UX) 

study takes in to account factors such as aesthetics and the whole interaction 

design [55]. We will be using both QoE and UX measurement tools to finalize our 

data analysis and the results will be presented as one. 

 
 

Figure 8 Research model 

3.1 Data Collection 

Although there are various methods of data collection and research 

methodologies in general, basically they are all divided in to two. Quantitative 

and qualitative research approaches. In addition, a newer version of research 

methodology with the name interpretive approach has also been widely 

accepted. Interpretive approach is not qualitative approach and by no means 

these two are not interchangeable [56]. 

Quality of 
Experience 
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Case study is a method that allows researchers to investigate topics that are not 

readily covered by other methods. Although there are other methods that 

disclose most of the parts concealed by case study method, case study method 

comes in handy when the research question is either “how” or “Why” [57]. Case 

study method helps in an “empirical inquiry that investigated a contemporary 

phenomenon with in lists real–life context, especially when the boundaries 

between phenomenon and context are not clearly evident” [58]. Therefore, case 

study is usually carried out under the normal, real life condition of the subject 

being studied. In addition to the reasons mentioned above, one must use case 

study method to illuminate or to get an in-depth understanding of similar 

situations. 

Using the guidelines from the above mentioned and other reference materials, 

this thesis will use case study method in general and survey method in particular 

in order to gather the data from the users of video-chat service. 

3.2 Survey 

The data collection was pursued by using simple internet based survey. These 

surveys are preferable methods since they are much cheaper, data can be 

gathered faster than most of the other methods, yield higher response rates , are 

neutral, and can reach to respondents that are not exactly in the same place and 

time [59] [60]. In addition, video-chat is a service used by people who cannot 

exactly be at the same place, at the same time. Therefore, it was only natural to 

conduct the research by conducting a survey questioner online in order to reach 

out as many people as possible, possibly in the actual setting where video-chats 

are conducted.  

The survey has 3 parts. The first part requests basic background information of 

the person. This information included gender, age, and nationality and latest 

educational status. These questions were included in order to give an idea of the 

user group. At the same time, it has been mentioned in [32] that these 

information is important in drawing the final data analysis. Understanding the 
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user group is a crucial step in data analysis and hence this is an important part of 

the survey. The ‘nationality’ question had been included to give additional 

information about where the data was coming from. 

Part two concentrates on the general ‘Quality in use’ of video-chats. However, 

before going deep in to the Quality in use questions, basic information on 

whether the person has ever used video-chat and how important the video-chat 

the service is was requested. The Quality of service measures have been put as a 

control unit and a 5 choice Likert scale type questions were provided for the user 

to place the level of agreement with the questioner. 

 

Quality in use measures Questions based on the Quality in 

use measures 

Usability 

 Effectiveness 

 Efficiency 

 Satisfaction 

 

You use video-chat because it is 

 Cost effective 

 Efficient 

 Gives the feeling of being there 

Flexibility  Mobile devices and video-chat 

Security  Secure means of communication 

 Reliable 

 
Table 3 Quality in use factors 

The main question forwarded were first requesting the user if they use video-

chat for given factors listed such as, cost efficiency, over all experience (Hedonic 

quality= fun, enjoyable), efficiency, pragmatic experience (to do = feeling of being 

there), security and reliability. These general usability measures were drawn 
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from the Quality in use theory mentioned in the literature review by simply 

modifying the words in to something that the users could relate to. Additionally, 

an option to specifically describe a situation where the user would need to use 

video-chat because there is no other means that will replace this functionality 

was given. 

The last part is concentrating on the effect of Quality of service on the users’ 

behavior. Here, we will find the questions directed to measure the effect of 

quality on the emotions of the users. Essentially, this part is divided in to two 

scenarios, which were classified based on the relationship of the users who are 

having the conversation. This measure was taken to clearly identify the effect of 

quality on the user, based on the relationship of the users. It was mentioned 

above that when it comes to personal interaction, emotions are mainly affected 

by the kind of relationship the people undergoing the interaction [61]. That is, 

for instance, a person will feel different when a certain quality measure affects 

the communication based on whether he is talking to his girlfriend or his boss. 

The questions were presented as follows. First the scenario expressing the kind 

of relationship and the situation was stated. Then, the major quality issues 

described in the QoS factors in [25] were listed allowing the person to choose the 

specific emotions he/ she feels when the interruption happens. The quality 

factors used were the once that are supposed to have direct impact on the 

smooth flow of the communication and hence intrinsically affects both of the 

users. The Quality of service factors were: connection failure, video getting stuck, 

resolution issues, jitter and audio/video synchronization. In addition, some form 

of comparison was conducted between video and audio quality issues in order to 

understand the factor that most affects the user. More questions directed at 

understanding the users’ expectation and hedonic and pragmatic satisfaction 

were set forth. An option to elaborately describe the users’ opinions on the 

issues of multi –tasking availability and the overall Quality of service and Quality 

of experience on video-chat was provided.  
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In essence, the survey results are going to be used as the main source of data for 

the research at-hand. Furthermore, comparisons with other “similar” survey 

results will be made when analyzing the data. The survey was released online 

from 10th of May 2013 till 20th of May 3013. The survey can be found in the 

appendix section A, B and C.  
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4 Results 

4.1 Background Information 

The survey had received 120 responses within 10 days. All of the responses were 

complete and usable for data analysis. From all the responses, 95% of them were 

between age of 21-30 and only 5 % were between the ages of 30-40. 

Unfortunately there were no teenagers nor were there people above age 40. The 

gender ratio was 60% male and 40% female. The educational background of the 

respondents was 60% graduate, 22 % undergraduates and 18% post graduates. 

And finally, there have been respondents from 23 different countries in 4 

continents. Interestingly enough 49% of the replies were from Africa, 32% from 

Europe, 12% from Asia and 7 % from both north and South America. 

 

 

 

 

 

 

 

 

 
 
 

 

Table 4  part i : Background information 

4.2 Major Usability Factors 

In part two we find that 99% of the respondents have confirmed to use video-

chat. Furthermore, for 66% of the respondents video-chat was a very important 

communication tool. 22 % of them described the service as fairly important. 10% 

Age 
21-29 95% 
30-39 5% 
Gender 
Male 60% 
Female 40% 
Continents 
Africa 49% 
Europe 32% 
Asia 12% 
America 7% 
Educational Status 
Graduate 60% 
Undergraduate 22% 
Post graduate 18% 
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of the respondents replied by saying the service was not important for them at 

all. 

 

Figure 9 Importance of video-chat service 

The second question was directed at the main intentions towards using video-

chat. As stated above in the methodology, the questions included 6 major Quality 

in use factors using a Likert scale of five ranging from strongly agree to strongly 

disagree. The results show that the feeling of “being-there”, in other words being 

effectively practical accounted for the highest percentage compared to all the 

other factors. 76% of the respondents said they agree on the fact that video-

chats’ main use is the very essence of the service itself. That is, providing the 

users with the ability to see and interact with others who are not in the exact 

same location. The next major reason for the use of video-chats was its cost-

effectiveness. Around 70% of the respondents pointed out that they use video-

chat because it is cheap. Efficiency of the communication media was backed up 

by 69% of the respondents while the service being fun/ enjoyable had 62% of 

the vote. The reliability of the service and the overall feeling of security have 

shown the largest amount of negative or almost negative response from the 

users by representing 39% and 40% of the responses respectively. 

Next to the above inquiries we find the questions from the ‘flexibility’ quadrant 

of the Quality in use factors. These questions were presented to understand the 

users’ thoughts about video-chatting on mobile devices. The size of the screen is 

put as one of the major determining factors that could affect video-chat/video 
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conferencing experience. Therefore the replies to this question are expected to 

provide us with quite interesting incite about the mobile video-chatting 

experience. 51% of the user responded they totally agree about the whole idea of 

‘mobile video-chatting’ and 18% of them were neutral while 27% of the 

respondents absolutely disagree!  

 

Figure 10 Responses on usability factors 

The next questions were proposed to further understand the absolute main 

reasons on usage of video-chats. There were similar Likert scale type questions 

asking the respondents if the content of discussion matters for choosing video-

chat over the other existing media. In addition, questions directed toward the 

effect of screen size on the usability of the service on mobile devices and about 

additional functionalities of video-chats were proposed.  There was also an open 

ended question that allowed the users to put their reason in their own words.  

For the first question, while 44% of the replies indicated that they will need to 

use video-chat when having major topic to discuss 27% replied that they are 

neutral and having “very important matter to discuss” does not mean needing to 

use video-chat. In fact about 30% of the replies have shown that they completely 

disagree on the proposed relationship between the video-chat usage and 

importance of the content of conversation. For the second set of questions that 

focused on flexibility and screen size, the results were quite as expected with 

55% responses saying having smalls screen size will affect them to a great 

0% 

10% 

20% 

30% 

40% 

50% 

60% Strongly Agree 

Agree 

Neutral 

Disagree 

Strongly Disagree 



 

34 

 

extent. 63% of the respondents also showed that having aided services such as 

being able to type (text chat) and additional features such as sharing screens are 

of a great value to the service. The results for the open-ended type question are 

stated as follows. For the record, these questions were placed in the part III of 

the survey for diversification purpose. 

Most of the users seem to have a common use for video-chat service. That is, 

business meeting or interviews from locations that are far to reach. In addition 

there have been quite many responses that emphasized on the use of video-chat 

for long distance relationships. The fact that the basic video-chat services are 

either free or very cheap seems to back up the data gathered above with more 

elaborate explanation for their usage. The other major usability factor proposed 

was the ability to conduct simple “video-conferencing”, a normal video-chat with 

more than one person. One respondent has mentioned that video-chat is not an 

“ordinary phone call” and therefore the service’s value is quite high. Another 

person responded that in near future better quality video-chat services that 

could allow multiple conversations and participants for basic devices should be 

implemented. It was apparent from most of the users that the expectations for 

this service are quite high and if the service fails to meet these expectations the 

effect would be drastic. We will see the effect of failure to meet expectations on 

the users’ behavior in the following sub-chapters and in the analysis section of 

the thesis. 

4.3  Effect of Quality of service 

This last part of the survey is directed at finding out the effect of quality on the 

users’ behavior. There were exactly similar seven questions for two different 

scenarios. The scenarios were drawn based on the type of relationship the user 

has with the other person he/she is chatting with. The first scenario was 

dedicated to friends, family or significant others while the second one refers to 

strictly-business/formal conversations using video-chat services. These 

conversations refer to meetings, interviews or group works where none of the 

participants have other personal interactions with each other. 
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In both scenarios, the initial call is assumed to have been established and a full 

conversation has begun. The quality factors therefore, are assumed to interrupt 

these well-established conversations. Since all the 7 major quality parameters 

were presented in both cases, the results presented below are the once that have 

shown significant difference between the personal and the business-chat 

scenarios. Although with varying degree, the quality issues of: connection failure, 

resolution/visibility, video and audio jitter and video and audio un-

synchronization have shown similar results while connection failure, video-

freeze and jitter returned significant differences between the two scenarios. 

When the “connection fails”: 36.5 % said they will feel disappointed while 26 % 

of the respondents answered that they will feel frustrated. On the other hand 

22% replied they will feel angry for the case of “business talks” while only 7% 

replied the same for the case of “personal-chat”.  

When the “video gets stuck while the voice works just fine”: 35% replied they 

would feel frustrated while 22.5 % said they will fell hopeful for both cases. On 

the contrary, 22% of the respondents said that they will feel disappointed when 

they are talking to their personal contacts in contrast to the 6% when having 

business-chat. 

When the overall visual quality of the video became an issue, 33.5 % felt 

frustrated while 27.5 % felt disappointed. In addition about 21.5 % felt hopeful/ 

optimistic about the phenomena. 

When the video starts to Jitter (voice is working fine in this case) quite an 

interesting result was obtained from the respondents. 26% of respondents show 

that they will feel hopeful/ optimistic if they are talking to their personal 

contacts in contrast to the 31% of the responses that showed anger when it is the 

business scenario.  

Furthermore, when the video and audio start to jitter, 24% of the respondents 

say they will feel angry/raged when speaking to their personal relationships 

while only 6% registered to be angry when having a business-chat. In addition, 
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when the audio and video are not synchronized, 33% felt disappointed, 30% felt 

frustrated and 18% felt angry. 

The last question of the survey was an open ended question providing the 

respondents with an opportunity to input their feedback about what they believe 

to be a “quality video-chat experience”. Here are few of the most concrete replies 

that indicated quality issues not raised in the questioner. 

In the respondent’s own words, they said that “quality of video-chat experience 

includes many parameters including 

 Additional feature such as, being able to leave a video message (like a voice 

mail) will be great. 

 Sound, sound, sound! Sound is what comes first! Even though it is a video-

chat, if the voice is not working there is no reason in using the service on the 

first place  

 Regardless of the resolution, no jitter please!” 
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5 Results analysis and discussion 

The above chapters have clearly stated that this research is mainly concerned 

with identifying major factors that affect the usability and users’ behavior of 

video-chat services. The first quest was to identify the major reasons for the 

usage of video-chat services. And the second mission was dedicated to 

identifying the effect of Quality of service on the behavior video-chat users. In 

chapter 4 above, the reader will find the raw data obtained from the survey. 

Therefore, in the current chapter, we will explicitly analyze the results obtained 

from the research in relation to the proposed models and frameworks. 

5.1  Finding 1: Major Usability Factors 

The major technology acceptance and technology usability theories state that for 

a technology to be accepted and usable it has to fulfill certain basic requirements. 

The Technology acceptance model (TAM) clearly states that the perceived ease-

of-use and the perceived usefulness of a technology will attract and influence the 

initial stages of usability [3] [12] [62]. The Flow theory on the other hand, states 

in addition to the perceived ease-of-use and usability of the technology, the 

overall ‘immersion’ of the user when using the technology/service/product will 

have a greater impact on the usability of the service. 

According to the results, therefore, the video-chat service fulfills the above initial 

requirements. The simplicity of the service accounts for the very first steps of 

using the service. The service provided, being the second major cause for the 

usage and the attained Flow-experience, increases the major intrinsic initiations 

towards using the service. After ensuring the users acceptance of the service, the 

next steps include discovering the factors other than the once mentioned that 

have influenced the continued use of the video-chat service. Considering the 

amount of alternative digital and/ or analog communication methods, such as 

normal voice call, instant messaging and social media, the quest to further 

understand the user must be intensified. In addition, getting to know the basic 

reasons for the continued usage of video-chat service is fundamentally 
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important. The quality in use parameters and results therefore will be used to 

measure the usage of technology.  

The international standardizing organization’s (ISO) definition for the Quality in 

use specifically states that [63]  “usability of a product/service is composed of 

efficiency, effectiveness, satisfaction, flexibility and safety of the service at-hand”. 

The relationship between Quality in use and the service characteristics therefore, 

depends on the user’s personal expectation and behavior [64]. Based on our 

research we have narrowed down the major usability factors of the video-chat 

service to these four major factors. These are: Practicality, cost-effectiveness, 

enjoyability and mobility. 

1- Practicality 

Practicality falls in line with the theories of Media richness (MRT) and Media 

naturalness (MNT). It is fundamental for a communication media to be as close 

to a face-to-face communication as possible in-order to provide the highest level 

of interaction between users. If it was not for this very ability provided by video-

chat services, there is no other competitive factor for the service to survive in 

this industry. People are already used to having telephones and recently instant 

messaging and social media have revolutionized the communication ecosystem. 

Hence the main differentiating and competitive factor for video-aided-

communication media is the fact that people could actually see each other when 

they talk. Almost obviously, therefore, this ability has gained most of the votes 

from the users for being the main reason to use video-chats. 

This ability of “feeling like being there”, however, puts significant pressure on 

video-chat services. When dealing with video-chats quality is the main factor that 

affects the users most. Although users are both intrinsically and extrinsically 

motivated to use the service, concerns related to Quality of experience (QoE) 

pose an extensive challenge towards the continuance of use. We will briefly 

explain how quality affects users in the next sub-chapter.  
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2- Cost effectiveness 

The world is getting smaller by the minute and people have started travelling 

much more than they used to. For many of us, it has become a prominent reality 

to, for instance, keep  a long distance relationship ,work from abroad and/or 

have an international team of people from all over the globe. In our 

contemporary world, therefore, the usages of video-chats have shifted from 

being a luxury to being vital means of communication.  

Cost effectiveness appears to be the second major drive that that affects the 

initiation to use video-chat services. According to our research, most of the users 

responded by emphasizing that they use video-chats because the price to these 

services is either free or close to nothing. The fact that operators charge large 

amount of money for international calls was pointed out to be the foremost 

reason for the usage of VoIP and VToIP services for basic voice calls [65].  

3- Enjoyable experience 

Setting the basic importance aside, having a good experience is the other major 

factor that affects users’ intrinsic motivation to use a product / service. Flow 

theory is the generally accepted theory to explain the experience felt when 

individuals are interacting with and through computer mediated environments 

(CMEs) [66]. Given this fact, Hoffman and Novak [67] proposed a modified model 

that included ‘telepresence’. This modified model, clearly states that services that 

provide “the feeling of being there” such as video mediated chat services, provide 

greater amount of ‘Flow’ and therefore are quite enjoyable/fun to use. 

In contrast, although video-chat services provide the user with great Flow-

Experience, all the quality issues related to the service extremely affect this 

particular factor. The Flow-Experience is gained by the pure intrinsic motivation 

of the user. Therefore, regardless of the perceived-usefulness and perceived-

ease-of-use the disruption of the ‘Flow’ accounts for the perceived poor Quality 

of experience by the user. 
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Figure 11 Flow with in computer mediated environments, modified from [67] 

4- Mobility/Flexibility 

Mobility/flexibility is a rather controversial factor compared to all the others. 

According to the results most users said they like the fact that they can use 

video-chat services via their mobile devices. However, they have also mentioned 

that they are highly affected by the screen size of their devices. The results 

specifically stated that smaller screen sizes will lead the users from less to almost 

no usage. Hence, the conclusion that could be drawn from these results is that 

most people use video-chat services just as a simple voice call service when they 

are on their mobile devices unless they necessarily need to show something for 

the person on the other end. Furthermore, this suggestion matches with the fact 

that most users being more sensitive to voice quality than video quality. Detail 

analysis on the quality factors is found in the next sub-topic. 
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Finally, the result has shown that the major Quality in use parameters of 

Security and Reliability to be the least driving factors on the usage of video-

chats. Similar to other usability factors this phenomenon is mainly caused by the 

existing Quality of service issues related to video-chat services. Users appear to 

be very skeptical about the reliability of the service. The continued disruptions of 

the current free and/or cheap and personal versions of video-chat service 

account for these opinions about the reliability of the service. In addition, in 

many undemocratic countries governments have complete power of the 

communication media and the calls are intercepted and/or “listened” by the 

authorities. Most of the data came from such authoritarian countries; hence, the 

results found were fairly expected. 

5.2  Finding 2: Quality of service vs. Emotions 

In the heart of the user experience we find the emotions of the user. Emotions 

are the basic factors that direct the person whether he/she is feeling good or bad. 

It was this basic fact that initiated the approach followed by this research. 

Understanding the specific quality issues that directly bring about particular 

strong emotions is a fundamental discovery to improve those parts of the video-

chat services. Obviously, the less the user feels negative the better the user 

experience will be. However, few interesting discoveries were made regarding 

this matter while we analyzed the results of our research.  

The table below shows the overall data and the highlighted parts in both tables 

indicate the discoveries. These major ‘findings’ will be discussed in broad detail 

in the paragraphs that follow. While the table shows the full data obtained from 

the results, the highlighted part shows the surprising results that show 

difference between the personal and the business chats. Here, it is simple to 

notice and compare the quality factors and the corresponding emotions they 

triggered  
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 Connection 

Failure 

Video 
freeze 

Resolution 

Issues 

Video 
Jitter 

Voice 

Jitter 

A&V 

Jitter 

A&V 

Unsync. 

Joy 5 % 1 % 3 % 2 % 1 % 0 % 0 % 

Enthusiasm 7 % 4 % 4 % 4 % 6 % 1 % 1 % 

Optimism 4 % 18 % 21 % 26 % 5 % 1 % 1 % 

Frustration 34 % 48 % 37 % 37 % 35 % 30 % 30 % 

Disappointment 42 % 22 % 28 % 34 % 29 % 39 % 39 % 

Anger 7 % 5 % 8 % 4 % 21 % 24 % 24 % 

Fear 3 % 3 % 0 % 3 % 3 % 4 % 4 % 

 

Table 5 QoS vs. Emotions 

Result = Personal-chat 

 
 Connection 

Failure 
Video 
freeze 

Resolution 
Issues 

Video 
Jitter 

Voice 
Jitter 

A&V 
Jitter 

A&V 
Unsyc. 

 Joy 6 % 2 % 1 % 1 % 1 % 0 % 1 % 

Enthusiasm 3 % 3 % 4 % 1 % 2 % 2 % 2 % 

Optimism 8 % 27 % 22 % 4 % 3 % 23 % 3 % 

Frustration 18 % 22 % 30 % 30 % 26 % 33 % 26 % 

Disappointment 31 % 6 % 25 % 26 % 34 % 23 % 34 % 

Anger 22 % 5 % 5 % 31 % 20 % 6 % 20 % 

Fear 7 % 9 % 3 % 8 % 5 % 8 % 5 % 

other 6 %   10 %   9 % 8 % 9 % 

 

Table 6 QoS vs. Emotions  

Results = Business-chat 

 

5.2.1 Anger vs. Optimism 

Most of the emotions felt by the users for both the “personal-chat” and “business-

chat” scenarios were extremely similar. Meanwhile, particularly two basic 

emotions stood out for two specific quality factors. The two emotions are anger 

and optimism while the two quality factors are Voice-only jitter and Voice plus 

video jitter. The emotions show a complete inverse-proportionality as expected, 

however, the order they appear for the proposed scenarios are not the same. 

This phenomenon triggered the detailed analysis on the matter to further 

understand the connection between relationship between the people, the 

particular quality factor and the specific emotions felt following the interruption. 

The following graph briefly indicates the phenomenon.  
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In the graph below, 1 = connection failure, 2= video freeze, 3 = Resolution 

issues, 4 = Video Jitter, 5 = Voice Jitter, 6 = A+V Jitter, 7 =   A+V Synch 

 

Figure 12 Anger vs. Optimism  

Case: Personal-chat 

 

Figure 13  Anger vs. Optimism  

Case: Business-chat 

1- Video Jitter 

The first finding discussed will be the relationship between video jitter and the 

emotional reactions of the two scenarios. In this finding, we can observe that 

users are more sensitive to video jitter when having business talks. The first 

scenario, that is when the talk is personal, users do not take offence at the video-

jitter issue as long as their conversation is uninterrupted. In fact, according to the 

results of the survey, they are rather more optimistic about having a better 

quality. One possible explanation for this situation could be the fact that the 
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individuals conversing already know each other and they already know that they 

will see each other again. In addition they are not worried about being judged by 

the other party for having “bad connection” or device. Hence a strong negative 

emotion such as anger is not felt in this case. 

In the second scenario however, the reaction was the complete opposite to the 

first. For the case of business video-chat, large amount of respondents 

emphasized that the automatic emotion felt is anger. The definition of anger 

states that [68] “Anger results from interaction outcomes in which expected, 

customary, or deserved status has been denied or withdrawn by another actor 

who is seen to be responsible for the reduced status”.  

Given that these people have no personal relationship, having video-chat with 

each other implies that the face-to-face conversation was highly necessary. If that 

was not the case, the normal voice call would have done the job. Hence, the users 

expect to have a tolerable quality of video when they pursue their conversation. 

When their expectation fails to meet the reality, therefore, anger becomes the 

natural reaction to the situation.  

 

Figure 14 Video Jitters / Voice Is Working 

2- Video + Audio Jitter 

The second finding is a continuation from the quality issue observed on the first 

finding. Here, both the video and audio are presumed to suffer from jitter. As 
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described above, the type of relationship users have and/or the purpose of their 

conversation determines the emotional reaction they evoke for the interruption. 

Unlike the “video-only-jitter” the voice plus video jitter triggers anger in 

personal-chats in contrast to hopefulness brought up in the business-chat 

scenario.  

Since the personal conversations are more focused on having deep conversations 

filled with emotions, the slight form of voice-interruption has significant impact 

on both parties. People do not use video-chat if the very basic voice-chat is not 

working properly. This is a very sensitive quality factor and there lies absolutely 

no tolerance for such incompetence. In fact, similar research has shown that 

people rather have a connection failure than a jitter [69] when having video-

chats. Therefore, even though the users were feeling optimistic when the video-

jitters while the voice was working fine, for the case of both voice and video jitter 

anger is somewhat the inevitable emotion. Note that, emotions arise in response 

to “events that are important for the individual’s goals, motives or concerns”; 

therefore, having the voice-jitter, as mentioned above, is something not to be 

tolerated.  

The emotions of anger are directly related to the amount of “power” the person 

has over the situation [70]. For instance, when connection failure occurs, the 

user is aware of his/her ability to re-start the conversation by calling again; 

hence the negative emotions felt do not go as far as Anger. However, for the case 

of jitter, the connection is not fully disconnected, hence the user is left to wait 

until the connection sort its self out. Usually, users will not automatically 

disconnect the chat when jitter occurs because they are still feeling somewhat 

hopeful for the conversation to continue again without having to re-start the call. 

This failure to meet their expectations, therefore, leaves the users absolutely 

powerless and their emotions instantly switch from optimism to frustration 

/disappointment and finally turn in to anger. 

On the other hand, in the case of business-chats the results were astonishingly 

opposite to what we have seen for personal-chats. For this scenario, the users 

are rather optimistic about the situation instead of feeling angrier. This is one of 
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the most surprising results from this thesis and also the one that requires further 

investigation. The situation could be roughly explained by two possibilities.  

The first possibility could be that users do feel optimistic thinking the worst 

thing that could happen is the connection failure. Restoring the connection gives 

more power to the user than sitting there and waiting the issues to resolve its’ 

self. Therefore, users feel more hopeful by the prospect of having at least some 

kind of control over the situation if in the end the system fails to resolve the 

problem [70]. The other alternative explanation could be the fact that business 

conversations are not filled with deep emotional and personal talks has its own 

impact on the strength of emotions felt by the users. Hence, users may actually 

feel optimistic even though their conversation was disrupted. The final 

explanation could be that this result is an error caused by small sample size or 

inappropriate response. May be the respondent did not understand the scenario 

properly when giving their reply. It is apparent that voice is stronger quality 

factor than video. Therefore, the optimism felt by the users when malfunction of 

both qualities suffices might just be the effect of wrong data.  

 

Figure 15 Video plus audio jitter 

3- Video freeze and connection failure 

Anger and connection failure 

In addition to jitter, the second quality factor that brings about anger on the 

users of video-chat is connection failure. Even though, we have found in our 

research that connection failure is less trigger for strong emotions, the type of 
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relationship and the content of conversation strictly determine the reaction of 

the user. We can observe that the personal-chat scenario presents less anger 

towards connection failure in comparison to the business-chats. This case can 

easily be explained by the fact that the business-chats are more serious and 

hence need strict flow of conversation. In these cases any simple form of 

interruption will cause significant destruction. Close comparison to business-

chats is the actual face-to-face business meetings and we all know how formal 

and strictly un-interrupted those meetings are. Therefore, when the user is 

expecting, even to a small degree, similar situation while having a video-chats, 

the connection failure is in fact a significant negative surprise. However, as 

mentioned above, the ability to re-connect almost instantly leaves some room for 

tolerance and keeps the users from switching to other means of communication. 

Unless the service is improved, therefore, it is a matter of time for a new-and-

better products to take away all users.  

 
 

Figure 16 Personal vs. Business 

Anger towards Connection Failure 

 

5.2.2 Disappointment and frustration over video-freeze 

The last finding in the Quality of service vs. emotions study is the reaction of 

users when the video-freezes. In general, video-freeze issue is found out to be 

one of the least factors to affect users. However, a distinct difference between the 

personal and the business-chat scenarios yet show a big gap in the users’ 
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reaction towards the situation. Although disappointment and frustration are 

weaker emotions compared to anger or fear, the fact that most users highly felt 

frustrated and disappointed for personal-chats compared to the business-chats 

indicated the perception of the issue is not the same for all cases. As mentioned 

in the previous analysis for the other major factors, video-chats are used for 

sensitive conversations accompanied with facial expressions and gestures. 

Regardless of the type of relationship, interruption of such conversation 

naturally evokes negative emotions. However, in the case of personal-chats, this 

quality issue entails staring at a frozen screen impatiently and hence the level of 

frustration and disappointment rises if the situation is unresolved. On the other 

hand, when using video-chat for business purposes and such situation interrupts 

the conversation, the users will automatically start looking for a solution rather 

than feeling negative and powerless. Most of the respondents to the questioner 

have stated that when a situation like this happens, “they would re-start the 

video (or even may be the call itself) because the video is very important and 

there is no point in continuing the conversation if the video is not working”. 

Here, the users are already prepared on what their next action is going to be if 

the video-freezes. This preparedness provides them with a mental control of the 

situation and hence do not go far and feel strong negative emotions such as 

frustration, disappointment or anger.  

 

 

Figure 17 Personal vs. Business:  

Frustration and disappointment towards Video Freeze 
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5.3  Limitations 

In the course of this thesis, several challenges and limitations have been 

encountered. First the topic was broad and required extensive knowledge on the 

social and behavioral sciences. The pure technical background I have, had 

contributed to the considerable amount of time and energy spent in order to 

acquire the level of knowledge and professionalism appropriate for the research.  

Second, all the data used for the research came from the single online survey. 

Given that most of the people who have filled this survey are students of higher 

institutions the survey did not include the basic general public such as people 

who are working full time or teenagers who are still in high school. Specially 

getting results from people who are working full-time would have helped in 

providing a more concrete result for the business-chat scenario while getting the 

information from teens about the usability factors would have been a great tool 

to predict the future of the service and the technology itself. 

Third, the sample size was insufficient to apply the conclusion in a real life 

situation. The size was large enough to give initial indication for the research 

topic. However, further study with larger sample size is necessary to ensure the 

reliability and compatibility of the results for the larger population. After 

conducting these further researches, the engineers and the IT specialists could 

work on the improvement of quality factors that affect the users most. 

Fourth, the data collection method could have been more specific and extensive 

including direct interviews or embedded questioners to the video-chat services 

that automatically pop-up whenever there is a bad quality interruption. That 

way, more reliable and real time data could have been gathered. However, the 

expense to do such research is significant and it would have taken considerable 

amount of time. May be this approach can be used in the future if similar kind of 

research is going to be conducted. 

Finally, the time to conduct the research has been limited and hence only the 

most specific and most surprising results were considered for analysis. More 
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cross- sectional study could have been conducted in order to have a holistic view 

of the service and the interaction of the quality factors and the users’ behavior. 

5.4  Practical Implications 

For the past few decades the Engineers who design communication services 

were hardly in contact with the actual users until the product is rolled out to the 

market. Even after the product is being used by the public, studying the user 

behavior was considered to be the job of behavioral and social scientists hence 

engineers barely stretched their hands to that area. However, recently, it has 

become clear to these technologists that users value not only Quality of service 

but also the Quality of experience.  

The fundamental practical implementation of this research is to single out the 

most influential quality and usability factors on video-chat services. Figuring out 

these specific quality factors will enable engineers and scientists to set their 

priorities right when trying to improve the quality of video-chat services. Even 

though, the study of human behavior is out of the scope of the technologists, 

knowing some basic preferences of the users on their products is significant. It is 

only when technologists understand the users’ behavior and their interaction 

with technology that they could invent products that consider the user’s overall 

experience. Therefore, the results from this and similar research will 

significantly help the engineers to design a better service/product. 

The second major practical implication is that such research is on its infancy and 

hence paves the way for more similar studies to be conducted in the future. From 

the social science and user behavior study point of view, more research is still 

required to explicate the human-to-computer interaction as digital 

communication strives to become more “human”. Therefore, this thesis could 

contribute as a starting or continuing point for the researchers from the social 

science schools to further elaborate the topic and give more legit explanations on 

the users’ behavior.  
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Lastly, users now-a-days have more power over the whole ecosystem than ever 

before and these users will not settle for less since they now have higher 

expectations and realities.  The competition in the ecosystem is dramatically 

increasing because users have more options to choose from and have more 

knowledge about how far the technology could stride ahead. Therefore, device 

manufacturers and service providers ought to meticulously consider the users’ 

need and should strive to live up to the users’ expectations. Similar research in a 

wider scale needs to be conducted in the R&D teams of these companies in order 

to understand their users and provide them with better products and services. 

The methods used in this thesis, the results and the final analysis would come in 

handy if some researchers from the industry conduct similar studies.  
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6 Conclusion 

The video-chat technology, or in its old term “video-telephony” , has been 

conceived back in the 19th century right after the invention of the telephone [71]. 

However, the actual expansion of the service has happened in the late 90’s and 

the early 2000’s following the rapid advancement of digital communication 

technology. Every single day  engineers, technologists and scientists are striving 

to provide newer and better inventions that are intended to provide flawless 

quality of experience in the digital communication media. Furthermore, as the 

people all over the globe continue to grow closer, these communication media 

such as: the telephone, video-conferencing/simple video-chats, instant 

messaging and social media, have transformed from being an alternative method 

to serving as a compulsory communication media.  

Video-chat/video conferencing is the highest level of digital communication 

technology for it provides users with a virtual ability of face-to-face 

communication. According to the Media richness theory (MRT) [1], a 

communication media that provides users with as much ability as the actual face-

to-face communication is considered to be rich and close to the natural way of 

communication. However, this technology continues to be challenged by a 

variety of obstacles that are preventing it from becoming main stream media 

such as the telephone. Out of the many challenges of video-chat services the most 

pressing one  is the issue of Quality of service (QoS). The reason for quality to be 

the major factor is because unlike the other existing communication media 

ranging from simple instant messaging to calling on the phone, video-chats are 

compared with the actual face-to-face communications. Users’ expectation for 

the service quality is always compared with the natural face-to-face 

communication and therefore, when the service fails to live up to their 

expectations; most users get affected and become reluctant to continue using the 

service any further.  

In order to understand the effect of the technology on the users’ behavior, the 

typical research conducted by technologists is  altering and/ or improving the 
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Quality of service (QoS) parameters and then merely assuming  the users to have 

a better Quality of experience (QoE). Even though, better technical Quality of 

service (QoS) will bring about better quality of user experience additional 

methods of understanding the user are necessary to fully grasp the users’ 

expectations off the service. Therefore, in this thesis, a rather different approach 

has been followed to recognize the Quality of service effects on video-chat 

service users. 

Initially there were few selected quality of service factors and were used as a 

control parameter to check the users’ reaction to each factor. Scenarios that 

clearly describe the possible situation of the user were set forth and quality 

factors were picked one at a time to emphasize on the specific effect each factor 

has on the users’ emotional behavior. Therefore, despite the limitations 

mentioned in the previous chapter, this research has followed and successfully 

discovered the following remarkable results. 

First it is worth noting that intrinsic behavior is exceedingly more powerful than 

any kind of extrinsic motivational behavior [9]. This is a crucial knowledge to 

emphasize since it makes understanding of the Flow theory much more 

comprehendible. The original Technology acceptance model (TAM) proposed 

that, for a technology to be useable, it has to fulfill two basic things. The first one 

is that it has to be perceived to be easy to use. And the second one is that it has  

to be perceived to be useful. Both of these factors are considered to be extrinsic 

and the user is assumed to use a technology/service because he/she is expecting 

something extrinsic in return. While both these factors are absolutely relevant 

and accurate there was a third and more significant factor which later got 

merged with the other two. This last factor is referred as “Flow”. 

The Flow represents the basic intrinsic intentions of the user. It is a state where 

people experience absolute absorption in what they are doing and lose their 

consciousness about time and place, a good example would be an artist painting 

or playing music. This factor refers to the users’ intention where they use the 

technology simply for the sake of using it. Flow is usually linked to enjoyment 

and positive experience. Therefore, whenever there is an interruption caused by 



 

54 

 

a Quality of service factor (in our case when users’ video-chats are interrupted 

because of a technical quality problem) the Flow is what gets disrupted. 

Disrupting the Flow of an activity on the other hand, produces rather strong 

emotions on the users and most of the results from our research support this 

statement. The model below illustrates the proposed model of how and why 

exactly the Quality of service parameters affect the Flow and how the 

interruption of the flow in turn affects the users perception about the service/ 

technology. It is clearly demonstrated that the users’ perception of the usefulness 

and the ease-of-use of the service remains unchanged while their intrinsic 

motivation alters whenever the flow is disrupted. As already mentioned many 

times in this thesis, the intrinsic motivation of users is the most important drive 

that initiates people to do things. Therefore, whenever engineers, technologists 

and user experience designers are setting out to improve or invent better video-

chat services, they must note that the less quality affects the flow, the better the 

quality of experience (QoE) will be.  

 

 

Figure 18  Effect of QoS on Flow Experience 

Now, based on the results of this thesis, the major quality factors that affect the 

quality of experience of the users are:  
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1. Audio + Video Un-synchronization (delay) 

2. Audio + Video Jitter 

3. Connection failure 

4. Video Resolution 

5. Video freeze 

In addition, although all bad quality factors cause negative emotions, on the 

users by making a good use of the theory of “bad is stronger than good”, the two 

crucial quality factors that cause much higher degrees of bad emotions were 

selected. The type of relationship between the users was also another 

determining factor in drawing down the conclusion since it affects the degree 

and type of emotions felt by the users. Therefore, these two vital (QoS) 

parameters are 

1. Jitter and, 

2. Audio and Video un-synchronization 

Finally, this thesis has strived to understand and give explanations about the 

user behavior from a different perspective. Even though the sample size of the 

respondents for the research was quite small the results found were still very 

useful. While there were some results that were fairly straightforward, there 

were others that have been an absolute surprise. It is obvious that this is just the 

beginning for the research of its kind and a more elaborate and large scale study 

will need to be set in the future. Meanwhile, this thesis will contribute by giving 

some basic understanding about the video-chat service and the users’ reaction to 

basic quality of service factors. In addition, the results found in this thesis could 

be used to give directions for engineers, technologists, device manufacturers, 

network side service providers, social and behavior scientists and students alike. 
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Appendix A – Background Information 

Gender * 
 
Age * 

 
 

Nationality * 

 
 

Latest educational status * 

High school   

Undergraduate  

Graduate  

Post Graduate  

Other  

Have you ever used video-chat service * 

Yes  

No  

How important is this service to you  

 
1 2 3 4 5 

 
Very 
important      

Not important 
at all 



 

 

 

Appendix B – Usability Factors 

You use video-chat because;  
 
 It is cost effective 

 
1 2 3 4 5 

 
Strongly 
agree      

Strongly 
disagree 

 
It is fun/enjoyable experience 

 
1 2 3 4 5 

 
Strongly 
agree      

Strongly 
disagree 

 
Because it is efficient way of communication 

 
1 2 3 4 5 

 
Strongly 
agree      

Strongly 
disagree 

 
It gives you the feeling of being 'there' with the person you are speaking 
with 

 
1 2 3 4 5 

 
Strongly 
agree      

Strongly 
disagree 

 
You feel that it is a secure means of communication (For example, 
compared to texting and voice calls) 

 
1 2 3 4 5 

 
Strongly 
agree      

Strongly 
disagree 

 
It is a reliable means of communication 

 
1 2 3 4 5 

 
Strongly 
agree      

Strongly 
disagree 

 
 
 
 



 

 

 

 
You specifically use video-chat when the topic you want to discuss is of 
great importance. * 

 
1 2 3 4 5 

 
Strongly 
agree      

Strongly 
disagree 

 
You think being able to video-chat right from your mobile devices has 
increased your use of the service. * 

 
1 2 3 4 5 

 
Strongly 
agree      

Strongly 
disagree 

 
You think that video-chat via mobile devices will be the "norm" in the 
near future.  

 
1 2 3 4 5 

 
Strongly 
agree      

Strongly 
disagree 

       

If not mentioned above, when do you think is the time that you NEED to 
use video-chat/conference  
 

 

 

 



 

  

Appendix C – QoS vs. User’s Emotions 

Scenario 1: You are video-chatting with someone who is very close to you in 
person (such as your parents/close family member/your girl/boyfriend or your 
best friend), after establishing the conversation  
 

1. The connection failed. You feel 

Joy, Power, Appreciation, Freedom, Love, Empowerment  

Enthusiasm, Eagerness, Happiness, Positive expectation, Believe  

Trust, Optimism, Hopefulness, Contentment  

Boredom, Frustration, Pessimism, Irritation, Impatience  

Disappointment, Doubt, Worry, Blame, Discouragement, Sadness  

Anger, Rage, Revenge, Hatred  

Fear, Grief, Depression, Despair, Powerlessness  

2. The video got stuck (but the voice is working fine) you feel, 

Joy, Power, Appreciation, Freedom, Love, Empowerment  

Enthusiasm, Eagerness, Happiness, Positive expectation, Believe  

Trust, Optimism, Hopefulness, Contentment  

Boredom, Frustration, Pessimism, Irritation, Impatience  

Disappointment, Doubt, Worry, Blame, Discouragement, Sadness  

Anger, Rage, Revenge, Hatred  

Fear, Grief, Depression, Despair, Powerlessness  

 



 

  

3. The resolution of the video is bad or of very low quality for example the 
image is blurred, is in visible blocks of pixels  or has bad contrast 
 

Joy, Power, Appreciation, Freedom, Love, Empowerment  

Enthusiasm, Eagerness, Happiness, Positive expectation, Believe  

Trust, Optimism, Hopefulness, Contentment  

Boredom, Frustration, Pessimism, Irritation, Impatience  

Disappointment, Doubt, Worry, Blame, Discouragement, Sadness  

Anger, Rage, Revenge, Hatred  

Fear, Grief, Depression, Despair, Powerlessness  

4. the video starts to jitter (Jitter = To make small quick jumpy 
movements), but the voice is still okay, you feel  

Joy, Power, Appreciation, Freedom, Love, Empowerment  

Enthusiasm, Eagerness, Happiness, Positive expectation, Believe  

Trust, Optimism, Hopefulness, Contentment  

Boredom, Frustration, Pessimism, Irritation, Impatience  

Disappointment, Doubt, Worry, Blame, Discouragement, Sadness  

Anger, Rage, Revenge, Hatred  

Fear, Grief, Depression, Despair, Powerlessness  

5. Both the video and voice start to jitter, you feel 

Joy, Power, Appreciation, Freedom, Love, Empowerment  

Enthusiasm, Eagerness, Happiness, Positive expectation, Believe  

Trust, Optimism, Hopefulness, Contentment  



 

  

Boredom, Frustration, Pessimism, Irritation, Impatience  

Disappointment, Doubt, Worry, Blame, Discouragement, Sadness  

Anger, Rage, Revenge, Hatred  

Fear, Grief, Depression, Despair, Powerlessness  

6. The video and the audio are not synchronized, you feel 

Joy, Power, Appreciation, Freedom, Love, Empowerment  

Enthusiasm, Eagerness, Happiness, Positive expectation, Believe  

Trust, Optimism, Hopefulness, Contentment  

Boredom, Frustration, Pessimism, Irritation, Impatience  

Disappointment, Doubt, Worry, Blame, Discouragement, Sadness  

Anger, Rage, Revenge, Hatred  

Fear, Grief, Depression, Despair, Powerlessness  

7. The video is working very well, but the voice jitters. You feel 

Joy, Power, Appreciation, Freedom, Love, Empowerment  

Enthusiasm, Eagerness, Happiness, Positive expectation, Believe  

Trust, Optimism, Hopefulness, Contentment  

Boredom, Frustration, Pessimism, Irritation, Impatience  

Disappointment, Doubt, Worry, Blame, Discouragement, Sadness  

Anger, Rage, Revenge, Hatred  

Fear, Grief, Depression, Despair, Powerlessness  



 

  

Scenario 2: You have no personal relationship with. While you are 
discussing very important matter  
 

1. The connection failed. You feel 

Joy, Power, Appreciation, Freedom, Love, Empowerment  

Enthusiasm, Eagerness, Happiness, Positive expectation, Believe  

Trust, Optimism, Hopefulness, Contentment  

Boredom, Frustration, Pessimism, Irritation, Impatience  

Disappointment, Doubt, Worry, Blame, Discouragement, Sadness  

Anger, Rage, Revenge, Hatred  

Fear, Grief, Depression, Despair, Powerlessness  

2. The video got stuck (but the voice is working fine) you feel, 

Joy, Power, Appreciation, Freedom, Love, Empowerment  

Enthusiasm, Eagerness, Happiness, Positive expectation, Believe  

Trust, Optimism, Hopefulness, Contentment  

Boredom, Frustration, Pessimism, Irritation, Impatience  

Disappointment, Doubt, Worry, Blame, Discouragement, Sadness  

Anger, Rage, Revenge, Hatred  

Fear, Grief, Depression, Despair, Powerlessness  

3. The resolution of the video is bad or of very low quality for example the 
image is blurred, is in visible blocks of pixels  or has bad contrast 
 

Joy, Power, Appreciation, Freedom, Love, Empowerment  

Enthusiasm, Eagerness, Happiness, Positive expectation, Believe  



 

  

Trust, Optimism, Hopefulness, Contentment  

Boredom, Frustration, Pessimism, Irritation, Impatience  

Disappointment, Doubt, Worry, Blame, Discouragement, Sadness  

Anger, Rage, Revenge, Hatred  

Fear, Grief, Depression, Despair, Powerlessness  

4. the video starts to jitter (Jitter = To make small quick jumpy 
movements), but the voice is still okay, you feel  

Joy, Power, Appreciation, Freedom, Love, Empowerment  

Enthusiasm, Eagerness, Happiness, Positive expectation, Believe  

Trust, Optimism, Hopefulness, Contentment  

Boredom, Frustration, Pessimism, Irritation, Impatience  

Disappointment, Doubt, Worry, Blame, Discouragement, Sadness  

Anger, Rage, Revenge, Hatred  

Fear, Grief, Depression, Despair, Powerlessness  

5. Both the video and voice start to jitter, you feel 

Joy, Power, Appreciation, Freedom, Love, Empowerment  

Enthusiasm, Eagerness, Happiness, Positive expectation, Believe  

Trust, Optimism, Hopefulness, Contentment  

Boredom, Frustration, Pessimism, Irritation, Impatience  

Disappointment, Doubt, Worry, Blame, Discouragement, Sadness  

Anger, Rage, Revenge, Hatred  



 

  

Fear, Grief, Depression, Despair, Powerlessness  

6. The video and the audio are not synchronized, you feel 

Joy, Power, Appreciation, Freedom, Love, Empowerment  

Enthusiasm, Eagerness, Happiness, Positive expectation, Believe  

Trust, Optimism, Hopefulness, Contentment  

Boredom, Frustration, Pessimism, Irritation, Impatience  

Disappointment, Doubt, Worry, Blame, Discouragement, Sadness  

Anger, Rage, Revenge, Hatred  

Fear, Grief, Depression, Despair, Powerlessness  

7. The video is working very well, but the voice jitters. You feel 

Joy, Power, Appreciation, Freedom, Love, Empowerment  

Enthusiasm, Eagerness, Happiness, Positive expectation, Believe  

Trust, Optimism, Hopefulness, Contentment  

Boredom, Frustration, Pessimism, Irritation, Impatience  

Disappointment, Doubt, Worry, Blame, Discouragement, Sadness  

Anger, Rage, Revenge, Hatred  

Fear, Grief, Depression, Despair, Powerlessness  

Given all things working just fine, *will you be affected by the screen 
size of your device when you are having video calls? Larger screen, 
better chatting experience; smaller screens worse chatting experience? 

 
1 2 3 4 5 

 
Strongly 
agree      

Strongly 
disagree 



 

  

Having other functionalists such as text chatting and sharing files, 
screens etc... Greatly affect your video call experience? 
 

 
1 2 3 4 5 

 
Strongly 
agree      

Strongly 
disagree 

 
In your opinion, what does quality refer to when it comes to video-chat 
service? 
 

 
 
 
 


