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Abstract 

The media plays an important role in the delivery of marketing communications 
messages to consumers, and changes to the mode of transmission and formatting 
options permitted by different media influence the way messages are created and 
received. Recently, the transition to digital technology has allowed the presentation of 
television advertisements with large differences in image quality. As the reception of 
promotional messages is directly dependent on the context they are received in, the 
ability to directly vary the image quality of successive commercials should influence 
the way these messages are received. While previous research has looked at varying 
the image quality of a commercial, there has been no research addressing how varying 
the image quality of successive commercials influences reception. Such an 
understanding has important implications for advertising theory and practice. 
Therefore, the purpose of this research is to test whether differences in resolution of 
consecutive television advertisements influences consumer response.  

An experimental design was then developed based around comparing two levels of 
resolution for a commercial and incorporating the order of presentation, to result in 
eight treatment types for any given pair of commercials. Twelve different pairs were 
then presented to participants on computer monitors based on a selection of 
commercials obtained from the Internet. A series of evaluative and recall questions 
were developed and measured through a written questionnaire completed between 
each pair of commercials viewed, with participants individually controlling the 
amount of time required to complete the questions. 

The data was then analysed using a procedure capable of appropriately incorporating 
any correlation between the repeated measures. The results show increasing the 
resolution of a commercial relative to a prior commercial positively influences a 
person’s evaluation of the image and overall commercial. Furthermore decreasing the 
resolution of a commercial negatively influences such evaluation. No conclusive 
evidence was found to suggest increasing or decreasing resolution significantly 
influences the amount of visual information recalled from a commercial.  
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1.0 Introduction 

 

 

 

1.1 Context 

Consumers are exposed to a countless number of promotional messages every day, 
through a variety of different media channels. They see print advertisements in their 
morning newspaper. They listen to radio commercials on their way to work. They are 
exposed to banners and video advertisements while using the Internet. They see 
displays when buying groceries. They view commercials on television and at the 
cinema. Each of these explicit media types directly shapes the way different messages 
are delivered to consumers, and therefore understanding the effects of different media 
channels and formats on the way people receive communications messages is an 
important part of marketing communications. 

In its most simple form, the basic marketing communications process comprises four 
main parts: the sender, message, media and receiver (Shannon 1948; Schramm 1960). 
Any fundamental change to the technology and formatting used by media has 
implications for the way messages are encoded, delivered, received and decoded by 
consumers. Interest in the effect of media on the reception of messages was popular in 
the 1960’s and 1970’s, however little change to the basic mass media types resulted in 
little research continuing in to the 1980’s and 1990’s (Pickton & Broderick 2005). Recent 
changes to communications technology have dramatically reshaped the way media 
work, and therefore the way they carry messages to consumers (Vivian 2009). Digital 
technology has converged different media types together, and allowed advertisements 
with large differences in image quality to be viewed side-by-side. The current 
transition from standard-definition (SD) to high-definition (HD) television is only the 
beginning of a media environment with accelerating image qualities, forever changing 
the way consumers receive audio-visual messages. This highlights the importance of 
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understanding how combining media formats with large image-quality differences 
impacts on consumers’ reception of messages.  

1.2 Need for Research 

There have been a number of studies that have looked at the influence of video image 
quality on the reception of different stimuli, with results showing people generally 
prefer higher quality images (Bush 1987; Nueman 1988; Lupker et al. 1988; Home Box 
Office 1988; Fukuta 1990; Nueman 1990; Reeves & Nass 1996; Bracken 2005; Lee & Lee 
2007). There has been a small amount of research on how varying the image quality of 
commercials impacts on their reception, with results showing viewers give more 
attention to higher-quality advertisements, and have a more enjoyable experience 
(Bulik 2004; Lafayette 2007; Moon et al. 2009). However such research has either 
looked at advertisement stimuli in isolation from other advertisements, or has not 
taken the image quality of adjacent advertisements into consideration. Therefore, no 
research has looked at varying the image quality of successive commercials and the 
subsequent impact on peoples’ evaluation of such advertisements. As Moon et al. 
(2009) make clear: 

“Future research needs to explore the order effect of HD [high-definition] and 
SD [standard-definition] stimuli. Specifically, consumers are exposed to a 
combination of HD and SD advertisements during commercial breaks while 
they are watching HD programming in real life. Therefore questions such as 
‘How do consumers react to these mixed HD-SD situations?’ are worth 
exploring in order to better understand the effectiveness of [HD advertising] in 
the era of HDTV” (p. 24). 

Recent changes to the media environment have changed the way advertisements are 
delivered. Continued improvements in image quality will further increase the range of 
comparisons that can be made. Research is needed in order to understand how these 
format differences impact on the current and future media environment and the 
subsequent influence on the reception of marketing messages. 

1.3 The Problem 

Modern technology has changed the way messages are delivered to consumers, and 
this has implications for the way messages are received by consumers. Digital 
technology provides a platform for consumers to easily compare a range of different 
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messages side-by-side, in a way previously not possible. This includes the ability to 
view audio-visual advertisements in succession with increasingly large differences in 
image quality. It is important to understand what influence such a media environment 
has on the reception of marketing communications messages. This research therefore 
aims to gain an understanding of how manipulating the image quality of successive 
commercials influences the way the commercials are evaluated and recalled by 
consumers. In order to meet these objectives, the following research questions will 
guide this research: 

• How do differences in image quality across successive commercials affect the 
evaluation of the commercials? 

• How do differences in image quality across successive commercials affect the 
recall of the commercials? 

1.4 The Current Study 

An experimental research design was chosen as the most appropriate option for 
answering the above research questions. The main treatment variable is the 
combination of image qualities used to present any two commercials in succession. For 
two levels of image quality – low (e.g. SD) and high (e.g. HD) – there are four possible 
ways two commercials can be presented. For any two commercials shown together, 
there are also two orders they can be presented in. For a given pair of commercials this 
results in eight ways the pair can be shown. The dependent variables include a range 
of evaluative criteria comparing the two commercials, and visual recall on the second 
commercial. Overall the basic experimental design involves showing eight different 
treatment groups one variation of a pair of commercials, followed by measuring the 
evaluation of the commercials. 

In order to allow the results of the research to be generalisable across commercials, it 
was decided a repeated-measures design would be needed, with each participant 
comparing a number of different pairs of commercials. Based on the availability of a 
large range of high-resolution commercials, YouTube was chosen as the source for the 
commercials. The two levels of image quality were then based on the maximum and 
minimum resolution available through YouTube at the time. A number of design and 
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message criteria were imposed during the selection of commercials to ensure the 
image quality variable would not be confounded. 

As no research has ever compared advertisements in this way, careful consideration 
was taken in determining what area of advertising response should be measured to 
understand how consumers’ evaluation of commercials is affected. A wide range of 
evaluative criteria were selected in order to allow the research to provide a holistic 
understanding of how successive image quality differences affect peoples evaluation 
of commercials. Through an examination of previous media effects research and 
rigorous consultation with a University professor, 13 objective evaluative statements 
were selected, and six visual recall questions were asked. As these questions would be 
asked for each pair of commercials compared, these questions were specifically 
designed in a way that would provide rich data for analysis, while also not burdening 
participants with cognitive overload. A number of demographic and media use 
questions were also asked. 

The experiment involves presenting a pair of commercials, followed by a period of no-
stimuli in which to answer a written questionnaire with the evaluative and recall 
measures. This process then repeats for each pair of commercials included. Based on 
the time required to complete the experiment, 24 commercials were selected and 
randomised into 12 pairs. Each of these 12 pairs was then shown once to each of the 
eight treatment groups, with each group seeing a different variation of the pair. 
Therefore eight treatment groups each viewed the same 12 pairs of commercials, 
however each treatment group received a different variation of each pair of 
commercials. The variation type and order pairs are played in within each treatment 
group were randomised to minimise any biases resulting from presentation order. 

A computer laboratory with identical computer systems was then selected to carry out 
the experiments. A presentation system was developed which allowed each of the 
eight treatment groups to be simultaneously measured on different terminals, while 
also letting each participant control the amount of time required to answer questions 
on each pair of commercials. Based on the requirement of eight treatment groups, with 
a standardised experiment environment, the sampling frame was restricted to a 
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convenience sample representing mostly students from the same university as the 
researcher.  

Collected data was then collated, with qualitative elements appropriately coded. The 
data is then analysed through linear fixed-effects modeling, with each of the 
dependent variables tested against the combination of images qualities shown. This 
allowed the variation both between- and within-subjects to be appropriately analysed, 
and each of the hypotheses to be tested. Descriptive statistics regarding media use are 
also discussed. The overall results of the research provide evidence that peoples’ 
evaluation of a commercial is affected by combining different resolutions. However 
there is little evidence that varying the combination of resolutions affects visual recall. 

1.5 Structure of the Thesis 

This section (Chapter 1) has presented a detailed outline of the thesis. The following 
section (Chapter 2) reviews current literature, beginning with an outline of the 
marketing communications process and the importance of media in shaping the way 
messages are received by consumers. This highlights how changes to the visual 
component of communications influences the way the messages are received and 
evaluated. A short history of the development of television and the most significant 
changes to the visual component of the medium are outlined. This is used to illustrate 
the small number of variations in image quality available in the past, and then to build 
towards the large number of variations in image quality readily available today. 
Previous research on audio-visual image quality is then outlined, followed by a 
thorough discussion of the implications of comparing communications messages with 
large differences in image quality. The section ends by explicitly stating the identified 
problem, research question, hypotheses and aims of the study.  

The next section (Chapter 3) looks at the methodology used to answer the research 
questions and to test the hypotheses. Firstly, the use of an experimental research 
design is justified. Next, the specific independent and dependent variables are defined. 
This is followed by an explanation of how the commercials were sourced for the 
research, and choosing the image quality levels for the main treatment variable. The 
stimuli arrangement system used to present the different combinations of image 
quality through repeated measures is then designed and explained. Based on this 
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presentation system, the explicit instrumentation used to measure the dependent 
variables is outlined. This is followed by a discussion of the presentation system and 
environment used to carry out the experiments, and the actual criteria used for the 
selection of the commercials. Lastly, the sampling frame and experimental procedures 
are explained. 

The following section (Chapter 4) discusses the results of the research, including the 
analysis procedures used to test the hypotheses. This section is split into three main 
parts, focusing on evaluation, recall and media use. Based on these results, the next 
section (Chapter 5) looks at the overall conclusions of the research, the implications for 
marketing theory and practice, and the limitations of the research. Lastly, 
recommendations for future research are made, suggesting a number of different 
avenues that require further attention.  
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2.0 Literature Review 

 

 

 

The section begins by outlining the basic marketing communications process, 
including the mediation and reception of messages, in order to illustrate the 
importance of understanding fundamental changes to the communication of visual 
material. This is followed by a discussion of the changes to the television medium over 
time right up to the recent convergence of digital media. Throughout this discussion 
the key focus is the increasing quality of audio-visual images, the increased ease of 
comparing different image qualities, and the resulting impact of combining different 
image qualities on the way advertising messages are evaluated. Based on this 
discussion, the need for this research is emphasized, and hypotheses are formulated. 
This section ends with the problem statement and research questions used to guide the 
research.  

2.1 Marketing Communications Process 

Marketing is “the set of activities that organisations develop to transfer value, through 
exchange, to their customers” (Chitty et al. 2008, p. 3). Communication is a 
transactional process between multiple parties – individuals and organisations – 
where meaning is transferred through the deliberate use of symbols (Engel et al. 1994). 
On a larger scale, mass communication is the “technology-assisted process by which 
messages are sent to large faraway audiences” (Vivian 2009, p. 3). Marketing 
communications are therefore “all the promotional elements of the marketing mix 
which involve the communications between an organisation and its target audiences 
on all matters that affect marketing performance” (Pickton & Broderick 2005, p. 4).  

The marketing communications mix includes advertising, public relations, sales 
promotions and personal selling (DeLozier 1976; Belch & Belch 1995; Shimp 1997; 
Crosier 1999; Kotler et al. 1999). Advertising is “any paid form of non-personal 
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presentation and promotion of ideas, goods or services by an identified sponsor” 
(Kotler et al. 1999, p. 793), “guaranteeing delivery of an unmodified message to a 
specified audience in return for a published rate for the space or time used” (Crosier 
1999, p. 266). The basic marketing communications process used to deliver such 
messages comprises four main parts: the sender, message, media and receiver 
(Shannon 1948; Schramm 1960) and is illustrated in Figure 2.1. 

FIGURE 2.1 The Communications Process

 

Shannon 1948; Schramm 1960 (Reproduced from Pickton & Broderick 2005, p. 6). 

The communications process beings with the ‘sender’, who is the source of the 
message (Schramm 1960). The source has some marketing communications capacity, 
such as that of a salesperson, advertiser, celebrity endorser or sales producer, who 
formulates ideas from the product’s benefits and attributes, in order to communicate 
these to the target audience – the receiver (Chitty et al. 2008). To accomplish 
communication objectives, a message is then encoded by the source. Encoding is “the 
process of creating intended meaning in a message” (Pickton & Broderick 2005, p. 48). 
Media are the channels or ‘vehicles’ used in communicating the message, and the 
media provides the path for the message to move from the sender to receiver. Media 
class refer to the main media categories used to deliver messages, such as television, 
cinema, radio, press, the Internet, outdoor displays, packaging, direct mail and point-
of-purchase displays. Receivers are the people receiving the message and decoding is 
the process and activities undertaken by receivers in interpreting a message and 
transforming it into meaning. 

This image has been removed for copyright reasons.
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Understanding the characteristics of different media is important for using media 
effectively, as the principle aims of marketing media are to faithfully transmit 
messages without distortion, and to reach the target audiences with the most effect, 
least waste and least cost (Pickton & Broderick 2005). The relationship between the 
media and receiver therefore plays a crucial role during the transmission of marketing 
communications messages (as illustrated in Figure 2.2). This highlights the importance 
of understanding how changes to audio-visual media influence the creation and 
reception of messages delivered through such media. 

FIGURE 2.2 The Focus of this Research

 

Shannon 1948; Schramm 1960 (Reproduced from Pickton & Broderick 2005, p. 6). 

2.1.1 Mediated Performance 

The media technology that allows large audiences to be reached is directly responsible 
for shaping the way the message is modified in order to be carried by a given medium 
(Vivian 2009). This means messages are adjusted in order to be effective through 
media, and media technology therefore shapes the messages that media carry. As 
technology imposes its requirements on performance, the media transforms 
performances in ways large and small, so that they become mediated performances. 
The technology used by different media therefore directly affects the creative 
capabilities of the media. The combination of film and audio resulted in ‘talkies’, and 
the switch from square screens to widescreens in movie theatres allowed wider 
images, both presenting moviemakers with a whole new range of creative options for 
storytelling, changing the meaning-making experience for moviegoers (Vivian 2009). 
More recently, the increased resolution, widescreen image and surround sound of 

This image has been removed for copyright reasons.
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digital television has changed the way audio-visual messages are created and received. 
Therefore the performance of communications is directly mediated by the technology 
behind the mode of transmission. 

The mode of transmission involves how the technical aspects of media significantly 
affect how a particular medium can be used (Pickton & Broderick 2005). This relates to 
the way messages are transported and the different sensory elements the media uses, 
alongside the effect created by the medium’s physical properties. Scholars have long 
recognized that the mode of transmission majorly impacts on the way people 
participate with media. McLuhan (1964) initially coined the saying ‘the medium is the 
message’, with evidence soon provided by other scholars (Krugman 1965, 1967, 1971; 
Krugman & Hartley 1970; Wright 1973, 1974). If used correctly, media can improve 
marketing communications through their intrinsic properties as the carriers of the 
messages. For example, a television commercial for a fast sports car can show the car 
moving fast – something much more difficult through a static print advertisement. 
Perfume advertisements in magazines allow the inclusion of sample ‘tester’ strips, 
allowing the consumer to smell the perfume being advertised – something not possible 
through a television commercial. Therefore, the inherent properties of media can be 
used for more than simply reaching the desired target market, as the mode of 
transmission can be directly used to enhance marketing messages. This is based 
directly on the range of formatting options permitted through the mode of 
transmission. 

Format relates to the flexibility of marketing communications as facilitated through 
different media (Pickton & Broderick 2005). This includes the flexibility of the layout, 
use of colour, graphics, size, design, typography, quality and overall style of the 
communications. While the mode of transmission determines what is possible, the 
format relates to how well this mode of transmission is used during the creation of 
messages. The larger the number of formats allowed by media, the more flexibility in 
the design of messages. This also allows further differentiation of messages within a 
medium. For example advancements in digital technology have allowed television 
commercials to be produced, transmitted and received in a wide range of image 
qualities and other format variations. 
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The delivery of messages through mass media is a mediated performance, and the 
mode of transmission used by a given medium directly facilitates how the medium 
can be used, and the types of messages that can be delivered through it. The more 
formats supported by a given mode of transmission, the more flexibility in the design 
of messages, and the larger the variation across messages. The media itself therefore 
plays a critical role in shaping the way messages are transferred from the sender to the 
receiver. More specifically, digital television dramatically increases the formatting 
options available across different advertisements, changing the way messages can be 
delivered to and received by consumers. It is now important to look at the way 
consumers receive and process these marketing messages.  

2.1.2 Reception of Television Messages 

An individual goes through a number of stages to convert stimuli into practical 
knowledge. Once exposed to a message, attention involves focusing cognitive and 
affective resources towards, and thinking about, that message (McGuire 1976). The 
likelihood of consumers paying attention to advertisements is increased by developing 
messages that are aesthetically appealing, unusual and eye-catching (Chitty et al. 
2008). A number of common attention generating devices include colour, design, 
intensity, movement and size. ‘Involuntary attention’ occurs when attention-gaining 
techniques are used to gain a consumer’s attention, rather than the consumer’s actual 
interest in the product. Techniques such as novel stimuli, intense cues, complex 
pictures and quick cuts or edits are often used to attract attention to marketing 
messages that would otherwise go unnoticed. Intense stimuli which are bigger, louder, 
more colourful and brighter increase the likelihood of attracting attention, as they can 
be harder for consumers to avoid. Novel messages are distinctive, unpredictable or 
unusual, and are more likely to generate attention than stimuli that are routine and 
familiar. This is explained by the theory of human adaptation, which suggests humans 
adapt to the environment around them, and the more familiar a stimulus becomes, the 
more people are desensitised to it (Chitty et al. 2008). Therefore since digital television 
offers new formats with different attributes to those previously available, during the 
transition to these new formats and their presentation amongst older familiar formats, 
this is likely to increase attention towards such distinctive messages until such time 
that they themselves become familiar. 
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Once a message has gained attention, the receiver’s response to the message is 
influenced by both the media, the context and their own predisposition during the 
time of reception (Pickton & Broderick 2005). Perception is a very important part of 
marketing communications (Mick 1992). Perceptual encoding is the process of 
understanding marketing communication stimuli, and is made up of two main stages 
(Bettman 1979). The first step is ‘feature analysis’, where the receiver observes the 
basic makeup of a stimulus, including shape, size, colour, and makes a preliminary 
classification based on these features. According to Pickton & Broderick (2005), “the 
first indication that most individuals get out of any marketing activity is likely to be 
visual” (p. 87) and when both hearing and sight are combined this covers 
approximately 90% of all controlled stimuli received. Any fundamental change to the 
visual component of media used to deliver a message therefore has the ability to 
influence a person’s perception of the message. 

Following feature analysis, ‘active synthesis’ goes beyond simply examining physical 
features, and the context that information is received in plays an important part in 
determining what meaning will be created (Bettman 1979). This interpretation is the 
result of synthesizing the features of the stimulus with expectations of what is usually 
present within the context of the stimulus. The marketing communications context is 
“the macro and micro environment in which marketing communications take place” 
(Pickton & Broderick 2005, p. 7). For example, the context a television commercial is 
shown in has a significant impact on how the advertisement is received and processed. 
Such as whether or not a commercial is viewed amongst other commercials or 
programming, and the overall amount of ‘ad clutter’ present during viewing. 

Finally, impact is the level of impression achieved through marketing 
communications, and relates to how the quality of an advertising medium stimulates a 
consumer’s awareness and “enlivens [their] mind to receive a sales message” 
(Rubicam quoted in Anderson 1982). Impact can be achieved through different 
creative approaches, including the use of colour, size, illustration, typography and 
photography. Television commercials are effective in creating impact (Chitty et al. 
2008) and “as a moving audio-visual medium, television offers special impact for 
advertising messages” (Vivian 2009, p. 327). The appropriate selection and planning of 
media can also create impact, through the choice of the medium itself, its positioning, 
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and repetition. This highlights the importance of specific positioning of multiple 
television commercials shown in succession, and the subsequent importance of the 
formatting differences, such as large variations in image quality. 

2.1.3 Summary 

The basic marketing communications process used to deliver advertising messages is 
comprised of four main parts: the sender, message, media and receiver. The medium 
used to deliver messages plays an important role in determining how messages are 
received and decoded. The performance of communications is thus directly mediated 
by the technology behind the mode of transmission. This determines the range of 
formats available, and the subsequent flexibility of messages delivered through a 
given medium. The more formatting options, the larger the possible variation and 
differentiation across messages. This increases the possibility of generating attention 
through creating distinctive messages. Perception of a message is then dependent on 
feature analysis of the stimulus, followed by active synthesis, integrating the message 
itself with the context it is viewed in. Finally, impact is the resulting impression 
achieved through the overall reception of the message. 

Throughout this discussion, it is clear the way consumers receive and react to most 
communications messages is strongly dependent on the visual mode of transmission. 
Attention is generated through the use of colour, design, intensity, movement and size 
of communications. Perception involves observing the basic shape, size and colour of a 
stimulus, and actively synthesizing these features with what is usually present in the 
context of the stimulus – the design features common to the medium it is presented in. 
Impact is the resulting impression achieved through marketing communications, and 
is therefore heightened through the use of colour, size and other aspects which allow 
the messages to be differentiated from other messages within the context. Any 
fundamental changes to the visual formatting options offered by a medium, therefore, 
have serious implications for the way messages are received by consumers. 

Looking specifically at the television medium, the transition from analogue to digital 
transmission has greatly increased the range of visual formatting options available, 
and, therefore, the way messages can be delivered. This highlights the importance of 
understanding how recent changes to the television medium can influence the way 



!%(!

messages are mediated and received by consumers. Most significant of these 
differences is the ability to provide images with much higher image quality through 
increased resolution. This presents consumers with the ability to view and compare 
advertisements side-by-side with large differences in image quality. During the 
transition to these new higher-quality formats, this increases the possibility of 
generating attention, and could ultimately affect the perception of messages and the 
impact created. Therefore, the ability to readily view commercials of large differences 
in image quality in ways previously not possible is likely to have implications for the 
way consumers receive and evaluate commercials.  

2.2 Changes to the Television Medium 

To illustrate the current and future situation of television advertisement image quality, 
the changes to television’s mode of transmission over time will now be briefly 
outlined. This will be used to build towards the idea of increasing image quality, and 
subsequently easier access to larger variations in image quality. 

2.2.1 Black-and-white Images 

The main technological breakthrough behind television was in 1927 when Philo 
Farnsworth discovered how moving images could be picked up electronically to allow 
live transmission (Vivian 2009). Lines of resolution are the number of individual lines 
of image information, which are ‘stacked’ on top of each other to create an image. The 
more lines of resolution, the more detailed the image created. The electronic 
transmission of images through resolution lines started what would become an 
ongoing evolution of increased resolution within the medium. The introduction of 
television saw many intermittent black-and-white analogue formats producing very 
low quality images. Refinements and standardisation eventually resulted in a 405-line 
EMI system being adopted in the United Kingdom in 1936, and a 525-line NTSC 
system being adopted in the United States in 1941. New Zealand would later adopt a 
625-line system in 1960. 
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2.2.2 Colour Images 

The next major development in television was the shift from black-and-white to colour 
images, dramatically changing the way messages were delivered through the medium. 
In 1954 the United States updated their 525-line NTSC system for the delivery of 
colour images. The United Kingdom changed to a 625-line PAL colour system in 1964, 
with New Zealand following in 1973. All of these colour systems were backwards 
compatible, allowing colour broadcasts to be viewed in black-and-white on older sets. 
Initially colour television was not successful, and relied on large investments in 
manufacturing technology in order to gain momentum (Bayus 1993). In the United 
States, the high cost of colour receivers and small amount of colour programming 
meant that by 1964 – 10 years after colour broadcasts began – only 3.1% of households 
with televisions owned a colour set (Television Facts and Statistics 2000). The catalyst 
for colour adoption was provided by increases in the amount of colour programming 
in the late 1960s, combined with decreasing colour television prices. By 1972 more than 
half of United States households with televisions owned a colour set. 

As the diffusion of colour television was spread over such a large time period, the 
transition from black-and-white to colour images resulted in a range of viewing 
scenarios. Owners of colour sets would see both black-and-white and colour 
programming and advertisements. This means colour advertisements could be viewed 
directly next to black-and-white advertisements. However, owners of black-and-white 
televisions would see all programming in black-and-white, regardless of whether it 
was colour or not. This means colour advertisements designed specifically around 
utilising colour would have their presentation altered when viewed on black-and-
white televisions. While practically all television sets were eventually upgraded to 
colour, this illustrates how the ability to mix content of different formats would have 
directly affected the way advertisements were received and evaluated by consumers. 

2.2.3 Digital Images 

The next major change to the television medium is the switch from analogue to digital 
systems. Worldwide, analogue production, transmission and reception are being 
replaced by digital technology, with the United States having ceased analogue 
broadcasts in 2009 and most countries planning to by 2010-2015. Where analogue 
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television measured resolution through the number of horizontal ‘lines’, digital 
television measures resolution through the number of horizontal and vertical ‘pixels’ 
that make up the image. Digital television offers a much wider range of formatting 
options, allowing increases in resolution, a larger colour palette, progressive scanning, 
higher frame-rates, wider aspect ratios and presentation on larger television screens. 
The main differences allowed through analogue and digital television are illustrated in 
Table 2.1. See Appendix 1 for more detailed information. 
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TABLE 2.1 Differences between analogue and digital television 

 Analogue Television Digital Television 

Signal Lines (horizontal lines) 

 
 

Pixels (horizontal x vertical) 

 

Resolution • 480-lines (NTSC) 
• 576-lines (PAL) 
 

• 720x480 (max. for digital NTSC) 
• 720x576 (max. for digital PAL) 
• 1280x720 (HDTV 720p; HD-ready) 
• 1920x1080 (HDTV 1080i/p;  

Full-HD) 

Transmission 
/ Compression 

• Video system (NTSC, 
PAL) 

• Range of codec (MPEG-2, H.264) 
• Bit-rate variable. 

Colour Palette • Black-and-white 
• Colour 

• Analogue colour palette  
(NTSC & PAL) 

• Increased digital colour palette 
• More accurate colour reproduction 

Scanning 
Type 

• Interlaced • Interlaced (i) 
• Progressive (p) 

Frame-rate • 30 (NTSC) 
• 25 (PAL) 

• 30 or 60 (in NTSC regions) 
• 25 or 50 (in PAL regions) 
• 24 (for film) 

Aspect Ratio • 4:3 • 4:3 
• 16:9 Anamorphic Widescreen  
• 16:9 Native Widescreen 

Television 
Size 

• Restricted by large size 
of CRT screen and low-
resolution formats. 

• Thin flat-panel LCD and Plasma 
displays combined with higher-
resolutions allow much larger 
television sizes. 
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Digital technology greatly increases the number of format variations possible through 
the one medium. As each of these variations directly affects image quality, this 
subsequently results in a wide range of viewing scenarios for consumers. See 
Appendix 1 for more information. While all of these specifications influence image 
quality, the main visual differences between analogue SDTV and digital HDTV are the 
resolution, aspect ratio, colour palette, and image size. Previous research has looked at 
how each of these specifications and hardware differences impact on the way people 
evaluate television images. 

2.2.3.1 Response to Widescreen Images 

The wider aspect ratio of digital television allows wider aspect images to be produced, 
transmitted and received without degrading image quality through cutting parts of 
the image off (cropping) or presenting the image with black bars to maintain the 
correct aspect (letterboxing). Early research has shown people prefer widescreen 
television images. Lupker et al. (1988) showed material alternatively on both an 1125-
line and NTSC set, and 74% of subjects preferred the widescreen shape of the high-
resolution format. Although, a similar study by Home Box Office (1988) found that 
only 46% of participants preferred the wider image. Fukuta (1990) suggest the 
widescreen aspect ratio of HDTV allows audiences to forget the difference between 
reality and the screen. “It’s not merely a matter of a wider picture. It’s how the wider 
framing enhances the viewing experience” (Greenway 2003). With the recent mass 
adoption of widescreen flat-panel televisions, it can be inferred that widescreen 
framing positively influences peoples’ evaluation of images. 

2.2.3.2 Response to Increased Colour Palette 

High-definition television offers a larger range of colours, meaning images contain 
‘richer’, more colour-accurate images. Previous research has shown an increased 
colour palette positively influences peoples’ perception of television images. In a study 
by Lupker et al. (1988), 69% of respondents preferred the colour quality of an 
experimental HDTV set, when played alternatively right next to an NTSC set. 
However, in similar research by Home Box Office (1988), only 43% of subjects 
indicated preference for HDTV colour quality. Therefore it is not overly clear whether 
increased colour palette positively influences people’s evaluation of images. 
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2.2.3.3 Response to Larger Images 

Digital technology has had a direct affect on the size of the television screens. Experts 
agree that changes in television viewing habits, such as viewing more sports, movies 
and video games are partially responsible for the growth in large screen television 
sales (Lombard et al. 1997). While consumers have always desired larger screen 
televisions, only recently has the technology allowed a combination of increased 
quality and decreased cost (DuBravac 2007). Modern Plasma and LCD display 
technology combined with higher-resolutions allows larger screen sizes for a given 
viewing space by permitting audiences to sit closer to the screen without degrading 
quality (Sugawara 2008). This has subsequently increased the average screen size of 
the television market (DuBravac 2007). This is illustrated in Figure 2.3. 

FIGURE 2.3 Television Size and Resolution

 

(Reproduced from Sugawara 2008, p. 1) 

Enlarging the screen means enlarging the visual field the television image occupies, 
trying to match television performance to the human visual system (Sugawara 2008). 
A large amount of research has looked at the influence of image size on user responses 
to different types of media. Previous research shows larger image sizes are positively 

This image has been removed for copyright reasons.
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related with television viewing experience through the sensation of reality (Hatada et 
al. 1980). Neuman (1990) suggested that a very large screen (180-inch) strongly 
increased a persons’ perception of realism compared to a smaller 35-inch display, but 
only when higher resolution images were viewed. This agrees with the idea that 
people do prefer larger images when the increased image size is matched with 
increased resolution so as to not degrade relative image quality for a given viewing 
distance (Sugawara 2008). Reeves et al. (1992) suggest viewers pay more attention to 
larger screens. In a study by Reeves et al. (1993) subjects felt more involved with action 
when viewed on a larger screen. Lombard et al. (1997) showed large screen televisions 
evoke increased intensity for commercials, reality and action adventure programming. 
Reeves et al. (1993) reported that screen size heightens attention and increases arousal 
regardless of the content. In a study by Lombard et al. (2000), participants reported a 
greater sense of movement, involvement and enjoyment when viewing a larger 46-
inch screen instead of a smaller 12-inch screen. 

Overall, larger screens appear to affect the way people evaluate different images. 
However, as illustrated in Figure 2.3, television screen size is dependent on the relative 
viewing distance and resolution of the image. This highlights the largest difference 
between analogue and digital television, the ability to provide much higher-resolution 
images. 

2.2.3.4 Response to High-resolution Images 

Krugman (1983) suggested HDTV would provide audiences with a viewing experience 
so intense that people would want to watch their older standard television instead. 
These allegations were soon challenged by a number of studies using experimental 
analogue high-resolution formats to show higher quality images actually result in a 
positive evaluation of television images. Bush (1987) found that on average, 
participants preferred television quality when images were presented in an 
experimental high-resolution 1125-line format. This is further supported by Neuman 
(1988), who found that 62% of participants preferred images shown in higher 
resolution to the standard NTSC format. In a similar study by Lupker et al. (1988), 73% 
of respondents preferred higher-resolution images. However, investigation by Home 
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Box Office (1988) found only 39% of subjects felt the high-resolution 1125-line image 
was better than 480-line NTSC. 

Later research by Neuman (1990) showed that at a very high resolution of 3000-lines, a 
larger 180-inch screen resulted in a considerably larger sense of realism compared to a 
small 35-inch display. Reeves et al. (1993) exposed participants to both a high-
resolution video (with a high signal-to-noise ratio) and a low-resolution video (with a 
low signal-to-noise ratio), and subjects preferred the high-fidelity high-resolution 
video. Reeves and Nass (1996) suggest the higher quality images of HDTV 
dramatically increase a person’s sense of reality. Research by Bracken (2006) shows 
people who watch local newscasts in HD rate the broadcast as more credible. 

The recent adoption of high-definition television sets, combined with increased HD 
programming, means consumers are exposed to more and more television content in 
high-definition, on larger television sets, forever changing the experience of watching 
television (Moon et al. 2009). 

“As the technology of HDTV becomes converged with digital broadcasting, both 
the academic and the business fields have shown great interest in how high-
definition images and content transmission might influence the viewers’ 
experience of watching television” (Lee & Lee 2007, p. 3).  

Most of the research looking at the reception of HDTV images has been based around 
the concept of presence. This is a concept first introduced by Minsky (1980) as 
telepresence – referring to the sense of being in a remote physical location, and was 
originally used for research on virtual reality. The concept has been extended towards 
traditional media, as “feeling like you are present in the environment generated by the 
[medium]” (Sheridan 1992, p. 120), whereby “part or all of the individual’s perception 
fails to accurately acknowledge the role of the technology in the experience” (Lombard 
2000). Presence means the user responds directly to events, people and other objects 
rather than indirectly to symbolic representations and re-creations of events, people 
and other objects that are actually somewhere else (Lombard et al. 1997).  

Scholars have been interested in whether users of media experience a feeling of 
presence (Heeter 1992; Held & Durlach 1992; Reeves 1991; Reeves & Nass 1996; 
Sheridan 1992). Specifically, advances in production and presentation technology have 
been argued to evoke a sense of presence in television viewers (Detendber & Reeves 
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1996; Lombard 1995; Lombard et al. 1995; Reeves et al. 1992). Therefore with television, 
presence as a construct relates to a viewer’s feeling of a real existence, made possible 
through the visual and auditory information sense which television transmits (Lee & 
Lee 2007). 

“Presence is often considered as an experience of being engaged by the 
representations of a virtual media such as the images shown through high-
definition television (HDTV)” (p. 2). 

The recent availability of high-definition images has allowed several studies to test the 
impact of image quality on presence. Bracken (2005) presented a 1080i HD video clip 
The Beauty of Japan to one group of participants in 1080i HD, and to another group of 
participants in a down-converted 480i NTSC SD format, with each answering a written 
questionnaire at the end containing a number of different presence scales. The results 
show that higher image quality with HDTV increased the level of presence as 
compared to SDTV images. Lee and Lee (2007) examined the effect of reality through 
viewing movies, dramas and documentaries in both SD and HD, and the impact on 
experiencing presence; with results showing the quality of screen has a positive affect 
on the level of presence. 

2.2.4 Summary 

Since the standardisation of black-and-white analogue television in the 1930s and 
1940s, followed by the introduction of colour images in the 1950s and 1960s, the next 
major change to the transmission of television is the current transition to digital. While 
digital technology offers a wide range of improvements to television images, including 
a wider aspect ratio, improved colour palette, and larger screen sizes, the most 
significant difference is the ability to present higher resolution, higher quality images. 
Previous research has found people prefer higher quality images, and that these 
images assist in creating an illusion of non-mediation or ‘presence’ when viewed.  

2.3 High-definition Advertising 

Now that changes to the television medium have been outlined, attention is now 
focused on the implications of high-resolution formats on the creation and reception of 
television advertising. 
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2.3.1 New Creative Canvas 

The amount of creative flexibility allowed by a medium is called ‘creative scope’ 
(Pickton & Broderick 2005). As previously outlined, high-definition television offers a 
range of new formatting options for images, including increased resolution, wider 16:9 
images, increased colour palette and higher frame-rates. High-definition television 
“…provides a new canvas for designers to apply their art, one that facilitates and even 
demands new design concepts” (Greenway 2003). For creatives and advertisers, HD 
offers an exciting opportunity to make television a more engaging and immersive 
medium, and consequently be noticed and remembered by viewers (Warns 2007). The 
improved image clarity and larger colour palette allows designers to venture into 
more detail, ultimately impacting on the imagery used to captivate viewers (Greenway 
2003). Furthermore the possible options with typography are well beyond the 
capabilities available with SD, and are more inline with the choices available in print 
design. No longer limited to bolder typefaces, lighter options now become part of the 
toolkit available to designers, opening up a new avenue for expression (Greenway 
2003). Overall HDTV offers a new canvas for producers of television advertisements, 
increasing the ability to differentiate messages, especially amongst older SDTV 
formats. Based on the recent adoption of HDTV, a small amount of research has 
looked at how HD images impact on the way consumers evaluate commercials. 

2.3.2 Response to High-definition Advertising 

While it is generally agreed that HD advertising is superior to SD (Bulik 2004; Blum & 
McClellan 2006), there has been very little research actually investigating the impact of 
HD images on consumers’ responses to television advertising. Research by Starcom in 
conjunction with the Discovery Channel in 2007 looked at consumers’ evaluation of 
commercials depending on the image quality they are presented in (Lafayette 2007). In 
the study one group of viewers watched HD commercials amongst HD programming 
on their own HDTV sets. At the same time, another group of viewers watched the 
same commercials and programming, albeit on lower-quality SD channels and SDTV 
sets. Both groups then answered a number of questions on the viewed commercials 
over the Internet. The results show brand recall for the group who viewed the 
commercials in HD was three times higher than for the group who viewed the 
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commercials in SD. Furthermore, HD viewers indicated a 55 percent higher chance of 
purchasing the advertised products. Overall, the group who saw the commercials in 
HD rated them more enjoyable than those who saw the commercials in SD. B. 
Rockwood – senior vice-president of market resources for Discovery – does however 
suggest such findings are likely to change with time, and “as [HD] becomes more 
normal, it won’t have as big a lift” (Rockwood in Lafayette 2007). This relates to the 
idea of human adaptation with media as discussed earlier. 

Previous research has suggested HDTV enhances the viewing experience of television 
through facilitating a greater level of presence than through SDTV (Bracken 2005; Lee 
& Lee 2007). Based on this research, Moon et al. (2009) looked at the influence of 
advertisement image quality and size on the level of presence created and the 
subsequent affect on attitude towards the advertisements. Subjects were exposed to a 
commercial in 480i SD or a commercial for the same brand in 1080i HD, presented on 
either a small 15-inch or large 52-inch screen, resulting in four treatment groups. After 
viewing the commercial, all subjects completed a written questionnaire measuring 
presence, attitudes and purchase intention. Presence was measured on the same multi-
dimensional scales used by Bracken (2005, 2006) and Lombard et al. (2000). While an 
interaction effect between higher-resolution images and a larger screen size was found 
for purchase intention and attitude towards brands, image quality and size of 
television commercials did not affect the viewer’s perceived sense of presence. 

This makes sense as previous research reporting presence being influenced by 
increasing image quality or size has been based around providing subjects with 
content longer than 15-30 second commercials. Reeves and Nass (1996) used a one-
minute action film promotion, Lombard et al. (2000) used scenes up to 2 minutes 13 
seconds, Bracken (2005) used a 13-minute HD documentary, Bracken (2006) used a 
full-length HD newscast, and Lee and Lee (2007) used 4 minute 30 second segments 
from movies, drama series and documentaries. As discussed by Moon et al. (2009), it is 
likely there is not enough time to develop a sense of presence with commercials as 
they are usually much shorter (15 or 30 seconds) and typically involve less 
involvement. Secondly, the use of text and graphics are likely to remind people they 
are watching a created message (Lombard et al. 1997). This is the specific reason why 
Bracken (2005) explicitly used a video clip showing indoor and outdoor scenes without 
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any graphics or text. As all commercials contain text and graphics, they are likely to 
directly detract from a user experiencing presence.  

Overall results suggest advertising in HD is superior to SD, with television viewers 
devoting more attention to HD advertising and having a more enjoyable experience 
(Bulik 2004; Blum & McClellan 2006; Lafayette 2007; Moon et al. 2009). Furthermore, 
due to the short length and use of graphics, there is little evidence that high-definition 
advertisements create an illusion of presence. However, there has been little practical 
research into how consumers view and evaluate commercials with differences in 
image quality in the real world. As outlined earlier, the perception of a commercial is 
based on the feature analysis of the commercial itself, and the active synthesis of this 
information with the context the commercial is usually viewed in. As commercials are 
commonly played next to other content – such as other commercials – it is essential to 
understand the influence of differences in image quality not only for individual 
commercials, but also when directly comparing image quality across commercials 
played in succession. 

2.3.3 Mixing Formats of Commercials 

In the United States, where HD broadcasts have been around since 1998, many 
advertisers are still filming and producing commercials in SD (Armbuster 2009). This 
means large numbers of commercials shown within HD programming are still 
produced in SD formats (Bulik 2004; Pashupati & Kendrick 2008), and furthermore 
both SD and HD commercials are commonly viewed alongside each other. Consider a 
simplified situation in which there are only two types of image quality – either low-
resolution (e.g. SD 576i) or high-resolution (e.g. HD 1080i). If commercials can be 
presented in either of these formats, there are four possible ways any two successive 
commercials can be shown: 

• Both the first and second commercial are HD.    (HD-HD) 

• The first commercial is HD and the second commercial is SD.   (HD-SD) 

• Both the first and second commercial are SD.    (SD-SD) 

• The first commercial is SD and the second commercial is HD. (SD-HD) 
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The larger the number of different formats any given commercial can be shown in, the 
larger the number of ways any two commercials can be shown in succession. Similar to 
the transition from black-and-white to colour, because of the large investment required 
to upgrade equipment it will take a long time before lower-resolution production is 
completely phased out (Pashupati & Kendrick 2008). Therefore, if lower-resolution SD 
commercials will be around for some time on current HD television, consider the 
implications of new higher resolution television formats available in the near future. 

2.3.4 Mixing Current and Future Formats of Commercials 

M. Sugawara is a senior research engineer for NHK; a major corporation behind a 
proposed future television format called ‘Super Hi-Vision; or ‘Ultra High-definition’ 
(UHD). 

“When thinking about the future, it is always useful to look back on the past. 
Television history from the time of Baird and Takayanagi to the advent of SDTV 
was based mainly on increasing the number of scanning lines to achieve higher 
definition. In fact, some of the TV systems that were developed during this 
period were even called “high definition” (Sugawara 2008, p. 1). 

According to Sugawara (2008), while the current HDTV formats were designed to be 
almost ‘transparent’ when viewed from a distance of three times the picture height, 
this is not the case and there is much room for further development. Due to the human 
process of self-education, consumers’ quality expectations increase over time (Wood 
2007). 

“The more we see in higher-quality, the more we become accustomed to it, and 
the less we accept lower quality. It is human nature to seek better visual 
experiences, and today’s HDTV might be considered just a step in the journey to 
match the range of the human visual system” (Sugawara 2008, p. 2). 

It is now “time for R&D departments to think about the future of television and 
broadcasting” (Sugawara, 2008 p. 1). The ‘Super Hi-Vision’ format being developed by 
NHK provides much higher resolutions than currently supported by HDTV. The full 
specifications of Super Hi-Vision are detailed in Appendix 1. The proposed standard 
contains 16 times the maximum resolution the current HDTV system, and between 80 
and 96 times the maximum resolution available through older analogue SDTV 
formats. Figure 2.4 shows these relative differences in resolution, and Figure 2.5 shows 
the total number of pixels available through each of the formats over time. 
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FIGURE 2.4 Relative Resolution Difference Between Formats

 

*Based on the relative size of each format (see Appendix 1). 

FIGURE 2.5 Relative Resolution Difference Between Formats Over Time 

 

*Based on the maximum number of total pixels for each format (see Appendix 1). 
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This highlights a clear trend in the resolution of audio-visual systems: an accelerating 
increase in resolutions and consequently larger resolution differences (see Appendix 
1). Not only are consumers currently presented with a range of image qualities, the 
shortening diffusion period for future television formats and increased resolutions 
suggests consumers will soon be subject to even larger differences in image quality. 
Therefore as higher-resolution formats continue to emerge, they will always have to be 
integrated with older lower-resolution formats. This relates directly to framing 
research by Joor et al. (2009), which suggests people require a reference quality in 
order to objectively judge the quality of television. 

2.3.5 Framing 

Not to be confused with the frame-rate of video, ‘frames’ are principles of emphasis, 
presentation and selection made up of tacit theories about what matters, happens and 
exists (Gitlin 1980). Joor et al. (2009) used an ‘HDTV-frame’ comprised of aspects 
associated with a high-quality viewing experience, to direct participants’ attitudes 
towards a particular viewing experience. The goal of the research was to investigate 
how the framing of HD – what people expect from HD – subsequently influences their 
experience of viewing it. 

One group of subjects (n = 30) were told they were watching a standard-definition 
DVD signal, and the other group (n = 30) were told they were watching an HD clip, 
both on the same full-HD television. Both groups actually saw the same standard-
definition DVD signal: a 90-second video called ‘Life in the Blue:HD’. The group told 
they were watching an HD clip were framed to expect sharper, clearer images due to 
HD technology, as enforced through flyers, posters and high-tech hardware connected 
to the television. The other group were told they were viewing a normal standard-
definition DVD, and no flyers, posters or high-tech hardware was provided. After 
watching the clip, a written questionnaire was used to measure the participants 
viewing experiences and beliefs. 

Results show that the subjects who were told they were watching HD reported higher-
quality images than those who were correctly informed of the standard-definition 
DVD quality they were watching (Joor et al. 2009). The difference between groups was 
significant for movement, sharpness, colour and brightness. The people who thought 
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they were watching an HD clip had a better viewing experience. This shows it is hard 
for people to objectively judge the quality of television, and without a reference people 
are generally unable to tell the difference between standard-definition and high-
definition digital signals (Joor et al. 2009). Therefore the way HDTV is framed can 
influence the way it is perceived, which then can influence viewer’s attitudes towards 
HDTV.  

Joor et al. (2009) suggest repeating their HD framing research once adoption of HD 
increases, as they expect once people are more used to viewing HD images, that the 
framing of HD will become less effective, and it will be much easier for people to 
differentiate between the quality of standard-definition and high-definition signals. If 
this is true, then understanding the effect of presenting multiple commercials in 
different resolutions – i.e. providing a direct reference of quality differences – is very 
important for understanding how commercials are received in the future when higher-
resolution images are more common.  

It is therefore necessary to investigate how consumers’ respond to mixed quality 
situations, and how this influences their evaluation of, and attitudes towards an 
advertisement. Low-resolution images make the image less-clear, and this makes 
important information such as phone numbers, web addresses and other calls to action 
less striking, meaning modern high-resolution screens cheat traditional SD 
commercials of impact (Armbuster 2009). SD commercials that appear alongside HD 
programming and other HD commercials are noticeably lower quality, and while an 
SD image may be acceptable in isolation, it can look disappointing when compared 
with the HD equivalent (Warns 2007). Image imperfections and artefacts that were 
tolerable on smaller CRT televisions are unacceptable when viewed on the latest 
digital Plasma and LCD displays, as higher resolutions, contrast ratios and larger sized 
screens mean even small image blemishes are now more noticeable (Kearney 2009). 
This means SD images on HD televisions can look worse than if they were viewed on 
an SD television, and further increases the difference between SD and HD when 
viewed on an HD television. 

While television is perceived to have high-credibility and prestige (Pickton & 
Broderick 2005), for a company to be perceived as high quality, it is necessary for 
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television advertising to deliver a quality image (Armbruster 2009). In research on 
high-definition advertising by Moon et al. (2009) one participant was quoted: 

“If HD television programming became mainstream and a company [was] still 
broadcasting ads in SD, I would say ‘look at this old ad! How old is that’ and 
that will make me wonder about the brand” (p. 20). 

This highlights the need to understand how important the visual component of 
television is when consumers develop an attitude towards an advertisement and 
brand. 

2.3.6 The Importance of Visuals in Influencing Attitude Towards an Advertisement 

Shimp (1981) challenged the idea of a consumer’s attitude towards a brand as the sole 
mediator of brand choice and therefore advertising effectiveness. The attitude towards 
the brand (called ATTB) approach tries to influence a consumers’ brand choice by 
creating positive attitudes towards the brand advertised. Under this mentality, 
advertisements are structured to positively influence consumers’ evaluations and 
beliefs towards the favourable consequences of using the brand. This involves 
emphasising product attributes and benefits. If successful, positive attitudes are 
formed, and there is an increased chance of product trial and repeat purchase. This 
approach is restricted to when the advertised brand possesses a relative advantage 
compared to offers from competitors.  

To address the overall issue of how advertising actually affects consumers’ brand 
choices, Shimp (1981) introduced the idea that attitude towards the advertisement 
(ATTA) is also a mediator of brand selection. This approach does not focus on specific 
attributes and benefits of using a product, and is instead directed at creating 
favourable attitudes towards an ad in order to leave a consumer with positive feelings 
after the ad is processed. This argument was formulated based on earlier research 
regarding the type of material contained in advertising. 

Rossiter and Percy (1978) proposed a ‘dual-loop’ theory, whereby the effect of 
advertising contains both a verbal and visual loop. In the verbal loop, advertising’s 
effect is achieved through influencing peoples’ beliefs in relation to the advertised 
brand. The visual loop includes a visual image mechanism, where advertising’s effect 
is obtained primarily through influencing a persons’ imagination of doing what is 
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shown visually in the advertisement. This means it is possible to create or alter 
consumers’ attitudes without advertising copy or any processing of verbal beliefs 
occurring. Visual imagery can therefore serve as unconditioned stimulus transferred to 
a product through classical conditioning. This theory was then tested through 
systematically varying the level of visual emphasis and verbal claims for two 
hypothetical brands of beer. Subjects who were assigned to the highly visual 
advertising material developed more positive attitudes towards the advertisement, 
which were then transferred to the advertised brand. 

Mitchell and Olson (1981) constructed a number of different advertisements for a fake 
brand of facial tissues, varying the emphasis on the amount of verbal and visual 
content. Subjects’ purchase intentions and brand attitudes were predominantly 
determined by the level of affect they had for the advertisements themselves, rather 
than solely their beliefs towards the attributes of the product.  

“Individuals can develop different perceptions of brands based only on visual 
information that provides no explicit brand information. That is, consumers 
seem to be able to convert visual information into semantic knowledge or beliefs 
about attributes of the advertised brand. The process seems to occur even for 
visual stimuli that are seemingly irrelevant to the product” (Mitchell & Olson 
1981, p. 330). 

Based on this early research, it is clear that a consumers’ attitude towards an 
advertisement is strongly dependent on it’s visual component, and this overall plays 
an important role in the formation of attitudes towards the brand and therefore 
advertising effectiveness. Shimp (1981) claims that empirical evidence shows a strong 
emphasis on creating positive attitudes towards advertisements as the dominant 
approach in advertising practice.  

2.3.7 The Importance of Context in Influencing Attitude Towards an Advertisement 

Following on from the research by Shimp (1981), Lutz et al. (1983) suggested that 
attitude towards the ad is made up of at least five components. These include the 
advertisement’s credibility, all other perceptions of the advertisement, attitude 
towards the advertiser, general attitude towards all advertising, and the receiver’s 
general ‘mood’ or affective state at the moment of exposure.  
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A number of researchers have investigated how mood can influence the reception of 
marketing communications. For example happy television programming has been 
shown to increase the overall effectiveness of commercials shown in advertisement 
breaks, by heightening recall and purchase intention (Goldberg & Gorn 1987). This is 
further supported by Aylesworth and MacKenzie (1998) who found television 
advertisement processing is better when people are in a positive mood after viewing a 
program. Such research highlights the importance of context during a persons’ 
formation of attitudes towards an advertisement. 

However, while a large amount of research has investigated such program context 
effects, very little has examined ad context effects on advertising (Broach et al. 1997; 
Pieters & Bijmolt 1997; Zhao 1997). Initial empirical evidence was found by Aaker et al. 
(1986) that affective reactions to stimuli can be influenced by the sequences in which 
they are viewed. This reiterates the problem identified earlier whereby most 
advertising research has focused on the influence of commercials when viewed in 
isolation (Brown et al. 1998), even though earlier ads are likely to impact on the climate 
in which later commercials are received in the same sequence (Brooker 1981). “The 
advertising surrounding any particular ad is, in fact, a key context for that particular 
ad” (Poncin et al. 2006, p. 746). As outlined by Stapel and Winkielman (1998): 

“The context in which a target stimulus is embedded provides a frame of 
reference for interpretation and judgment. Hence, the same target can be 
associated with different responses depending on the context in which it is 
judged” (p. 634). 

The response to a commercial is therefore dependent on the context it is viewed in, 
and a given commercial shown in different contexts is likely to elicit different 
responses. “Mass media advertisements do not ordinarily appear in isolation, although 
experimental subjects have often been exposed to them in isolation in laboratory 
research” (Norris & Colman 1992, p. 38). There is a need for research to investigate 
cross-advertisement effects and “for a fuller understanding of the sequence effects 
phenomenon, new experiments focusing on other characteristics of ads are necessary” 
(Poncin et al. 2006, p. 752).  
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This discussion has outlined the importance of visual imagery in the formation of 
attitudes towards an advertisement, and how this process is also dependent on the 
context in which the advertisement is viewed. 

2.3.8 Evaluating Successive Commercials 

As consumers are presented with the ability to directly compare advertisements with 
large differences in visual quality, this is likely to directly impact on the way they 
evaluate commercials, and therefore their attitudes towards the advertisements, 
brands and products being advertised. Based on this discussion hypotheses are now 
stated. 

H1a: Increasing the resolution of a commercial relative to the preceding commercial 
will result in the second commercial being evaluated differently in relation to 
the first commercial than if both commercials were presented in the same 
resolution. 

H1b: Decreasing the resolution of a commercial relative to the preceding commercial 
will result in the second commercial being evaluated differently in relation to 
the first commercial than if both commercials were presented in the same 
resolution. 

The first hypothesis (H1a) concerns how the evaluation of two successive commercials 
changes when the second commercial is presented in a higher resolution than the first 
commercial (i.e. SD-HD), as compared to a situation in which both commercials are 
presented in the same resolution (i.e. SD-SD or HD-HD). The second hypothesis (H1b) 
concerns how the evaluation of two successive commercials changes when the second 
commercial is presented in a lower resolution than the first commercial (i.e. HD-SD), 
as compared to a situation in which both commercials are presented in the same 
resolution (i.e. SD-SD or HD-HD).  

2.3.9 Recalling Successive Commercials 

As evaluation of and attitude towards an advertisement are dependent on a 
consumers’ recall of the advertisement, it is important to understand how variations in 
the image quality of successive commercials may influence recall of advertisements. 
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As higher-resolution images can literally contain more sensory information within a 
given time period, it is necessary to investigate what effect this has on the amount of 
sensory information that can be recalled by the viewer. Previous research has shown 
higher-resolution images increase recall ability of advertisements (Lafayette 2007), 
however no research has looked at how recall may be affected by the combination of 
resolutions in which two successive commercials are presented.  

“It is reasonable to assume that the surrounding program material … is likely to 
have some effect on subsequent memory for an advertisement. The effectiveness 
of an advertisement, in other words, may depend partly on the informational 
context in which it is embedded” (Norris & Colman 1992, p. 38). 

It is also unclear whether increasing or decreasing resolution will affect recall in 
different ways. Based on this discussion two further hypotheses are added to address 
visual recall. 

H2a: Increasing the resolution of a commercial relative to the preceding commercial 
will affect recall of the second commercial, compared to a situation in which 
both commercials are presented in the same resolution. 

H2b: Decreasing the resolution of a commercial relative to the preceding commercial 
will affect recall of the second commercial, compared to a situation in which 
both commercials are presented in the same resolution. 

Hypothesis 2a concerns how recall changes when the second commercial is presented 
in a higher resolution than the first commercial (i.e. SD-HD), as compared to both 
commercials being presented in the same resolution (i.e. SD-SD or HD-HD). 
Furthermore, Hypothesis 2b concerns how recall changes when the second 
commercials is presented in a lower resolution than the first commercial (i.e. HD-SD), 
as compared to both commercials being presented in the same resolution (i.e. SD-SD or 
HD-HD).  

2.3.10 Summary 

High-definition television increases the formatting options for designers and creators 
of advertising; with research showing HD advertising is more effective than SD 
advertising when shown in a context of the same resolution. However, advertisements 
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in different resolutions are commonly viewed alongside each other, and will continue 
to be as new resolutions emerge. As people become more used to viewing higher 
resolution images, it will become increasingly easier to distinguish between lower-
resolution and higher-resolution content. This means lower-resolution commercials 
viewed next to high-resolution commercials are likely to be evaluated and recalled 
differently than if there was no difference in resolution. Understanding the 
implications of such variations is important because the visual component of 
advertisements is central to the evaluation of an advertisement, the formation of 
attitudes towards the advertisement, the formation of attitudes towards the brand and 
therefore the overall effectiveness of the advertisement. 

2.4 Need for Research 

Interest in media effects was popular throughout the 1960s and 1970s. However this 
was not carried forward throughout the 1980s, 1990s and today in the 2000s, as few 
researchers focus on this element of marketing communications (Pickton & Broderick 
2005): 

“This is a great pity as there are many questions still left unanswered and new 
questions still to be posed – all the more so when we consider the developments 
in communication technology that have brought about new opportunities 
especially in electronic media” (p. 122). 

Recent developments in digital technology have changed the fundamental nature of 
how audio-visual messages are delivered through mediums such as television. 
Modern technology has resulted in a very large number of formats, while also 
increasing the ease of comparing these different formats. Commercials can now be 
viewed side-by-side with large differences in image-quality on a wide variety of 
devices. Future commercials will be subject to even larger differences in quality. This 
has important consequences for the way messages are mediated and received, and 
understanding how these changes influence the communication of marketing 
messages is important. 

“Future research needs to explore the order effect of HD and SD stimuli. 
Specifically, consumers are exposed to a combination of HD and SD 
advertisements during commercial breaks while they are watching HD 
programming in real life. Therefore questions such as ‘How do consumers react 
to these mixed HD-SD situations?’ are worth exploring in order to better 
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understand the effectiveness of [HD advertising] in the era of HDTV” (Moon et 
al. 2009, p. 24). 

Understanding how large variations in image quality of successive commercials affect 
the way people evaluate and form attitudes towards commercials has serious 
implications for marketing communications theory and practice. “The effect of image 
quality should be an important consideration for those who plan, pay for, and create 
television advertising in this high definition era” (Moon et al. 2009, p. 22). 

In order to gain such an understanding there is a need for a new research design that 
allows commercials to be presented in succession. While research procedures should 
as far as possible replicate the context in which a commercial is usually viewed (PACT 
Document 1982), very little research actually has. This means commercials have been 
presented in isolation from other commercials (e.g. Lombard et al. 1997). Moon et al. 
(2009) explicitly identify this as a major limitation with their research and previous 
research:  

“In the real life context, consumers these days are randomly exposed to HDAD 
[HD commercials] and SDAD [SD commercials] in any commercial break. This 
coupled with the mixture of HD and SD programming, tends to be far more 
complex than the experiment conducted” (p. 22-23).  

The nature of this research requiring multiple commercials to be shown in succession 
is therefore intrinsic to the real-world environment in which commercials are actually 
viewed. 

Furthermore, not only has most previous research looked at commercials out of 
context, they have usually based conclusions off a single or very small number of 
advertisements (e.g. Lombard et al. 1997; Moon et al. 2009). To increase external 
validity of the results, research should be designed in a way where conclusions are 
based off a large variety of commercials. Therefore, rather than show one pair of 
commercials in different formats, the research should incorporate multiple pairs of 
commercials in different formats.  

Overall, there is a need for research that allows multiple commercials to be shown in 
succession, while also allowing repeated measures of different pairs of commercials. 
No research has ever looked at the effect of comparing the resolution of two successive 
commercials and the subsequent effect on the evaluation of, and attitudes towards, 
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those commercials. Furthermore, previous research has based conclusions from small 
samples of television advertisements. The focus of this research is therefore to develop 
a general understanding of how changing the resolution of commercials relative to 
other commercials impacts on how they are received. As the research is new and 
exploratory, it will not focus on receiver response in terms of interpretation and 
meaning construction, but rather is based around people’s general evaluation of, and 
attitudes towards, advertising images. This is necessary in order to allow the initial 
development of a methodological framework to aid in understanding this area of 
marketing communications and media effects. 

2.4.1 Problem Statement 

Image quality is core component of the marketing communications process. Modern 
digital technology is rapidly accelerating image quality, the variations in image quality 
and the ease of viewing these variations. This has resulted in the ability to view 
advertisements with large differences in image quality side-by-side in ways never 
possible before. Such a scenario is likely to impact on the way people evaluate and 
recall advertisements, and therefore directly influence their attitudes towards the 
advertisements. This has practical and theoretical implications for the entire marketing 
communications process during the current transition to HDTV and future transitions 
to higher-resolution formats. 

2.4.2 Research Questions 

The aim of this research is to gain an understanding of how variations in resolution 
across successive commercials affects the way people evaluate and recall the 
commercials. The two research questions used to guide this study are now stated. 

Research Question 1:  How do differences in image quality across successive 
commercials affect the evaluation of the commercials? 

Research Question 2:  How do differences in image quality across successive 
commercials affect the recall of the commercials? 
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3.0 Methodology 

 

 

 

The section begins by outlining the structure of the experimental design chosen to test 

the outlined hypotheses and answer the research questions (Section 3.1). This is 
followed by a discussion of where the commercials will be sourced, and the specific 

levels of resolution to be varied (Section 3.2). Next, the stimuli arrangement system 

used to systematically vary the resolution of successive commercials and allow 
measurement, is outlined (Section 3.3). Based on this arrangement system, the specific 

instrumentation used to measure the evaluation and recall of commercials is 
developed (Section 3.4). The type of presentation system is then discussed and 

subsequently designed (Section 3.5). This is followed by explaining the specific 
requirements and processes used to select commercials for the research (Section 3.6). 

The chosen experiment setting and materials are then justified (Section 3.7). Lastly, the 
sampling frame and selection process is then explained (Section 3.8). 

3.1 Experimental Design 

It was decided an experimental framework would be the best way to test the outlined 

hypotheses and answer the research questions. The impact of increasing and 

decreasing the image quality of audio-visual advertising will be tested through 
systematically varying the resolution of a number of television commercials shown in 

succession, and recording the change in evaluation and recall of the commercials. 

“In the future, when technical hurdles can be overcome, a within-subjects design 
that exposes subjects to various combinations of HD and SD stimuli may 
provide results that simulate real life” (Moon et al. 2009, p. 23). 

To remove any biases possible through specific advertising executions and styles, it 

was decided to select a large range of different commercials and use a repeated 
measures design. The experiment is therefore designed around allowing commercials 
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to be presented in pairs, while varying the combination of resolutions the two 

commercials are presented in, and allowing multiple pairs of commercials to be 
compared by each participant. Measurements of evaluation and recall are then made 

after each pair of commercials is viewed. Based on this overview of the experiment 
design, the independent and dependent variables will now be outlined in more detail. 

3.1.1 Independent Variable 

This research looks at comparing two successive commercials, each in either a low or 

high resolution. The independent variable is therefore the combination of resolutions a 
pair of commercials is presented in. 

Resolution Combination: The mixture of resolutions any two commercials can be 
shown in. For two levels of resolution (e.g. SD or HD), there 

are four possible combinations of resolution (SD-HD, SD-
SD, HD-SD, HD-HD). 

Furthermore, for any two commercials shown, there are two possible orders the 
commercials can be presented in. The total number of ways a pair of commercials can 

be shown to a participant is therefore dependent on the total number of resolution 
combinations and the different orders the commercials can be presented. For two 

commercials (e.g. A and B) with two possible resolutions (SD and HD), there are four 
possible resolution combinations (SD-HD, SD-SD, HD-SD, HD-HD), and two possible 

orders (A then B, or B then A), meaning there are eight different ways the two 
commercials can be shown. As the same pair of commercials cannot be shown multiple 

times to the same participant, for each pair of commercials included in the study, eight 
different groups would see one of the eight treatment types. For each treatment group, 

different pairs of commercials are separated by a period in which the main dependent 
measurements are made. The selection of the specific resolutions to be varied in this 

research is explained in Section 3.2, and the way commercials are arranged and 
presented in pairs to eight different treatment groups is fully outlined in Section 3.3. 
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3.1.2 Dependent Measures 

The main outcome measure in the experiment is the direction of observed change in 

the dependent variables, given systematic changes to the independent variables 

(Rosenthal & Rosnow 1991). The primary purpose of this experiment is to measure the 

direction of observed change in evaluation and recall, given a change in the resolution 

combination of two commercials. The dependent measures involved participants 

answering a series of identical questions on a written questionnaire directly after 

viewing each pair of commercials. This included 13 evaluative questions, six sensory 

recall questions and 4 previous exposure questions. 

The 13 evaluative response measures were all 5-point Likert-scale items framed 

positively with 1 = “Strongly Disagree” to 5 = “Strongly Disagree”. These questions 

concern subjects’ evaluation of the image, message type, speed and overall evaluation 

of a commercial. For example, questions regarding evaluation of the image involved 

rating statements such as “The second advertisement has clearer images/visuals/text” 

and “The second advertisement is more colourful”. Questions concerning evaluation 

of the message asked subjects to rate the statements “The second advertisement is 

more emotional” and “The second advertisement is more informational”. Measures 

involving the evaluation of the commercial’s speed include questions like “The second 

advertisement is faster-paced” and “The second advertisement is more intense”. 

Finally, measures concerning the evaluation of the overall commercial include 

questions like “The second advertisement is more professional” and “The second 

advertisement is better”. These questions were purposely reordered so that similar 

types of evaluations were not asked next to each other. 

The 6 recall questions were all open-ended and based around the five senses. For 

example “Which colours dominated the advertisement?” and “Could you list any 

tastes suggested during the commercial?” A general recall question was also asked: 

“What else stood out to you in the commercial?” Lastly, for each of the pairs of 

commercials viewed subjects were also asked to indicate whether or not they have 

been previously exposed to each of the brands and commercials viewed in each pair. 
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Alongside the 23 questions repeated for each pair of commercials, participants 

recorded demographic details such as their gender, age, education, occupation and 

income at the beginning of the questionnaire. Subjects were also asked a number of 

questions regarding their knowledge and opinion of high-definition television at the 

end of the questionnaire, followed by a range of questions on their personal television 

setup, viewing habits, and use of online video. The full instrumentation used in the 

experiments is discussed in Section 3.4, and the final questionnaire is shown in 

Appendix 3. 

3.1.3 Environment and Materials 

The experiments were carried out in a computer laboratory, presenting the 

commercials in the same medium they were sourced. This allowed each participant to 

have their own monitor, to control the amount of time required to answer questions on 

each pair of commercials, and all eight groups to be simultaneously measured (see 

Section 3.5). The specific commercials used in the research were selected based on a 

number of technical, creative, message and length criteria required to ensure the 

resolution combination is not confounded by other differences in the commercials. 

Based on an experiment length of 45 minutes, 12 pairs of commercials both either 15- 

or 30-seconds in length were compared. Based on the stimuli arrangement procedure, 

all 12 pairs are then added to eight treatment video sequences (see Section 3.6). The 

specific computer laboratory used to carry out the experiments was then chosen based 

on its ability to play these video files. The commercials are presented on 22-inch LCD 

monitors, with audio delivered through headphones, and all experiments were 

facilitated by the researcher (see Section 3.7). 

3.1.4 Sample Selection 

The research is being carried out in Dunedin, New Zealand, and this required that the 

sampling frame be appropriately restricted based on this location and resources 

available. This firstly involved limiting the sample to Dunedin residents, living a 

student lifestyle, aged 18 years or older, with appropriate eyesight and hearing. 

Secondly, due to financial resource constraints and the monetary incentive required 

for participation, the size of the sample was further restricted to a total of 80 
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participants spread equally across the eight treatment groups (n = 10 per group). 

Furthermore the limited time and resources available meant a fully randomised 

sample selection was not practical. As the sampling frame is based around students, it 

was decided to utilise a type of convenience sample selected through a snowballing 

approach. As the commercials were sourced through the Internet, it was decided to 

extend this framework towards the sampling procedure, and use the social network 

tool Facebook to recruit participants. The sample selection is fully explained in Section 

3.8. 

3.1.5 Threats to Validity 

Throughout the design of this methodology, all decisions are thoroughly explained in 

order justify both the external and internal validity of the research design. Special 

attention is to ensure situational factors and reactivity effects are minimised, in order 

to allow the results from this study to be externally valid and generalisable. 

Furthermore to limit any possible threats to internal validity, the researcher ensured 

experimental procedures are followed, treatments are correctly applied, and the 

participant experience is consistent throughout the experiment (Creswell 2003). 

3.2 Sourcing Stimuli 

The first methodological consideration for the design of this research relates to finding 

an appropriate source of commercials. The key requirement of such commercials is 

that they are available in a high-resolution format. Based on the research being carried 

out in New Zealand, the non-suitability of sourcing the commercials from local 

television services is firstly explained. 

3.2.1 Format Requirements 

The key requirement of the commercials used in this research is the ability to present 

the commercials at both a low and high resolution. This does not however mean that 

two different formats of the same commercial must be sourced. Commercials available 

in a high-resolution format can easily be down-converted to create an appropriate 

lower-resolution version of the same commercial. This process also ensures the two 

formats of a commercial are identical and contain the exactly the same content. 
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Therefore the primary requirement for a commercial is that it is available in a high-

resolution – (preferably high-definition) format.  

As outlined in Section 2.3.3 and further in Appendix 1, there are a large number of 

variations in formats other than resolution that can affect the evaluation of a 
commercial. Therefore this research requires that aspect ratio, frame-rate, compression, 

colour palette, and scanning type are appropriately controlled. These will be discussed 
in more detail in Chapter 3.6 when the commercial selection process and criteria are 

outlined. Taking all these format requirements into consideration, the first source 
considered is New Zealand television. 

3.2.2 New Zealand Television 

As the research concerns television commercials and is taking place in New Zealand, it 

would make sense to use New Zealand television channels as the source of the HD 
television commercials. Advertisements would be selected by recording a number of 

different HD channels, at different times of the day, during different days of the week 
– a similar process used by other studies to source HD material (Lee & Lee 2007; Moon 

et al. 2009). However at the time of this research, high-definition television (HDTV) 
broadcasts were relatively new in New Zealand. HDTV was launched in New Zealand 

on the 14th of April 2008 with the public free-to-air ‘Freeview HD’ service. This was 
shortly followed by the subscription fee service ‘MySky HDi’ on the 1st July 2008. The 

HD channels available in New Zealand at the time of writing are summarised in Table 
3.1. 

 

 

 

 

 

 



!

! $(!

TABLE 3.1 New Zealand HDTV Services in August 2009 

Service HD Channels HD Content 

TV One Very limited 

TV2 Very limited 
Free-to-air / Public 

Freeview HD 
 

TV3 Limited 

Sky Sport 1 High 

Sky Sport 2 High 

Sky Movies High 

Subscription / Private 
Sky Network 

Television1 
(MySky HDi) 

Sky Movies Greats High 
1. Freeview HD channels are available through Sky Network Television’s HD service. 

Consequently, at the time of sourcing the commercials, none of the available HD 
channels in New Zealand actually broadcast commercials in HD, and the commercials 
cannot therefore be sourced from television. In terms of the external validity of the 
study this is not a major issue. The diffusion of HDTV in New Zealand is simply in its 
early stages, and more HD programming and advertising will be broadcast in HD in 
the near future. As this happens, and advertisements of different resolution are 
increasingly viewed along side each other, the insights gained through this research 
will be extremely beneficial. However, in the meantime an alternate source of HD 
commercials is required. 

It was decided not to directly source the HD commercials from individual 
broadcasters, advertising agencies and original sponsors, as this would be an 
extremely restrictive, time-consuming and biased way of obtaining the required HD 
commercials. Furthermore, while HD broadcasting is new in New Zealand, in 
countries like the United States, HD services have been available since 1998 and are in 
a much later stage of diffusion. Consequently there are a large variety of HD channels 
with HD commercials available overseas. However, directly sourcing the commercials 
from these countries presents similar problems and is beyond the resources available 
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for this study. Therefore a more flexible approach would be needed to obtain the wide 
range of high-resolution commercials required by this research. 

3.2.3 The Internet 

In 2009, 19 percent of Internet users visited video sites on a typical day, compared to 8 
percent in 2006 (Shields 2009). More than one third of Internet users streamed movies 
or TV shows online in 2009, more than double that from 2006. Overall, 62 percent of 
adults watch videos online through sites like YouTube – a globally accessible video 
service that allows anyone, anywhere to upload and view video content. Services such 
as YouTube provide a greater range of video resolutions and qualities than available 
through television. Like developments in television technology have allowed delivery 
of higher-quality images, faster Internet speeds and computers have allowed delivery 
of images with increased quality through the Internet. For example while HDTV offers 
images with five to six times the resolution of SDTV, from 2005 to 2010 the maximum 
resolution supported by YouTube has increased by 160 times (see Appendix 2). 
Furthermore, as all past and present YouTube formats can be easily viewed alongside 
each other, and this further emphasizes the importance of understanding how viewing 
videos with such large differences in image quality actually affect the reception of 
stimuli (as previously illustrated in Figure 2.4). 

From an advertising perspective, YouTube and other services are proving longer-form 
programming does work online, and subsequently advertising investment in these 
mediums is increasing (Mediaweek 2009). Online video advertising is expected to 
grow throughout 2010, with forecasts showing online video advertising will speed up 
once the economy recovers (Mediaweek 2009). Using the Internet as a source for 
commercials is therefore representative of the current media environment and enables 
the research to overcome the issues of physically sourcing the commercials from New 
Zealand or overseas. Furthermore recent research on high-definition television has 
used the Internet as the source for HD material. For example in research carried out by 
Joor et al. (2009), the 1080i HD video clip used in the experiment was downloaded 
through the Internet from Apple’s Quicktime website. 
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Sourcing the commercials online does however present a few challenges, and 
considerations towards the external validity of the experiment. The main difference 
between digital video currently delivered through the Internet and television, is the 
amount of compression required to deliver the video and audio through the available 
bandwidth. The higher the compression, the lower-quality the image for a given 
resolution. Due to current Internet speed restrictions, online video cannot match the 
quality of television broadcasts for a given resolution (see Appendix 1). For example a 
720p HD television broadcast is higher quality than most 720p HD videos available 
online, even though they are the same resolution (1280x720). One requirement of 
sourcing the commercials online is therefore that the compression used is not 
noticeable, and does not detract from the higher resolution image provided. Provided 
an appropriate level of compression is used for both the HD and downscaled SD 
versions of a commercial, then compression level will not be an issue. These specific 
requirements are discussed later in Section 3.6, and more information is provided in 
Appendix 5. Discussion will now focus on the explicit resolutions available through 
YouTube at the time of sourcing. 

3.2.3.1 YouTube Formats 

YouTube was chosen as the source for all commercials as it provided an extremely 
large selection of commercials, in an identical high-resolution HD format, which can 
easily be downloaded by the researcher. The service began offering HD (720p) support 
in November 2008, meaning at the time of sourcing the commercials in September 
2009, there had been sufficient time for a large range of HD commercials to be 
uploaded and available through YouTube. Furthermore, YouTube allowed access to 
HD commercials that are not currently aired in New Zealand, and for brands and 
products that are not available in New Zealand. This allowed the selection of 
commercials that are unlikely to have been viewed before the experiment, helping to 
limit any previous exposure to the chosen commercials, which may bias the results. 

Now that YouTube has been identified as an appropriate source of high-resolution 
720p HD commercials, the next decision involves what low-resolution format will be 
selected. At the time of sourcing commercials, YouTube did not offer low-resolutions 
similar to standard-definition television (SDTV) formats. However the lower-
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resolution format used does not necessarily have to resemble a specific television 

format, as the key purpose of this research is to understand how the ability to view 
successive commercials with large differences in resolution influences the way they are 

evaluated by consumers. With future increases to television image quality imminent, 
the specific resolution of the lower image quality format is not necessarily important, 

as long as it is capable of representing the large range of qualities possible in the media 
environment. Therefore as the commercials are being sourced online, it is valid to 

compare the high-resolution 720p HD format to another low-resolution format which 
is also currently available online. This allows the research to directly incorporate how 

videos of large resolution differences can instantly be viewed and compared on the 
Internet, helps control for the effect of differences in compression compared to 

television formats, and also represents the large variations in resolution that will be 
faced in the future.  

The specific lower-resolution formats available through YouTube at the time of 
sourcing the commercials are outlined in Appendix 2. As outlined, the two formats 

compared should be chosen based on their ability to represent large future resolution 
differences (see Figure 2.4). Based on this it was decided that the largest possible 

practical resolution difference available at the time of sourcing the commercials would 
be more representative of the future nature of audio-visual media. Consequently, the 

lowest-resolution YouTube format available at the time of sourcing (320x180 or 180p) 
would be compared to the highest resolution YouTube format (1280x720 or 720p) 

available at the time. For simplicity throughout the rest of this document, the labels SD 
and HD will be used to refer to these two resolution types respectively. This is 

represented in Table 3.2.  

TABLE 3.2 Chosen Formats 

Resolution Format Resolution Label 

Low 180p 320x180 SD 

High 720p 1280x720 HD 

The 720p format has 16 times as many pixels as 180p (see Appendix 2), which is 

exactly the same ratio between the current highest resolution available through high-
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definition television (1080p HDTV) and the prospective future television format Super 

Hi-Vision (4320p) (see Appendix 1). The comparison of 720p to 180p is therefore 
representative of both current and future resolution differences. The careful 

consideration that has gone into selecting these two resolutions should therefore allow 
the results of the research to be externally valid and aid in understanding both the 

television and online mediums, in their current and future transition to higher 
resolution images. Hence, the research was structured around comparing the highest 

resolution YouTube format available at the time (720p) with the lowest resolution 
YouTube format available at the time (180p). 

3.3 Stimuli Arrangement 

Now that the different resolution levels for the presentation of a commercial have been 

chosen, the next step concerns how commercials will be compared and presented to 
participants in the study. This section firstly explains how two commercials will be 

shown in a row, followed by how the two commercials will be ordered, and lastly how 
the resolution of each commercial is varied. 

3.3.1 Presentation Structure of Two Commercials 

The main idea behind the experiment is to elicit the participant’s evaluation of a pair of 

commercials given the combination of resolutions the commercials are presented in. 
Commercials however are too short in length to allow the participant to absorb the 

stimuli and have time to answer written questions while the stimuli is playing. In 
research on presence created through HD images by Lee and Lee (2007), subjects 

viewed four different video clips and filled out a questionnaire directly after watching 
each clip. Lombard et al. (1997) measured evaluation of stimuli given different screen 

sizes, by separating scenes with 75 seconds of black (with no audio) for participants to 
answer nine to 12 written questions on each scene. A short audio tone was inserted 5 

seconds prior to each scene so participants were ready for the next scene. In similar 
research by Lombard et al. (2000), 55-seconds of black was placed between each scene. 

This research will use a similar design, where after each pair of commercials viewed, a 
period of black is required while participants fill out a written questionnaire for each 

comparison. For two commercials A and B this is illustrated in Figure 3.1. 
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FIGURE 3.1 Presentation of Two Commercials 

No-stimuli ! 
Commercial 

 A 
! 

Commercial 

B 
! No-stimuli 

This allows the participant to answer questions on the commercials, as if ‘pausing’ 

time. While this structure may not directly represent the makeup of a commercial 

break (i.e. television viewers would not be offered a period of no stimuli in which to 

reflect on a commercial they have just viewed), this is not considered a major problem. 

As digital technology is increasing the ability of viewers to pause content, and control 

when and in which order they watch content, it is believed that this stimuli 

presentation will allow the evaluative information to be extracted, while not 

jeopardising the external validity of the results. Now that the presentation structure of 

two commercials has been outlined, the next issue concerns the way the order of the 

two commercials is varied. 

3.3.2 Order of the Commercials 

As two commercials are shown in succession, there are two different ways the 

commercials can be ordered. For any two given commercials, the order can simply be 

reversed and the reverse comparison can take place. By incorporating both orders, this 

allows each commercial to be compared to the other commercial and should 

simultaneously allow the research design to counter-act any order effects. Therefore 

for a pair of commercials A and B, the two ways the pair can be presented is illustrated 

in Figure 3.2. 

FIGURE 3.2 Presentation Order for Two Commercials 

Order 1: No-stimuli ! A ! B  ! No-stimuli 

  

Order 2: No-stimuli ! B ! A  ! No-stimuli 
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3.3.3 Resolution Combination of the Commercials 

Based on the possibility of a commercial being presented in either SD (180p) or HD 

(720p), when two commercials are played in a given order, there are four possible 
ways the two commercials can be presented. This is illustrated in Table 3.3 for two 

commercials A and B played in succession. 
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TABLE 3.3 Combination of Resolutions 

Commercial A 
Resolution 

Commercial B 
Resolution Description Resolution 

Combination 

HD (720p) HD (720p) Both the first and second 
commercial are in HD. HD-HD 

HD (720p) SD (180p) 
The first commercial is in HD 
and the second commercial is 
in SD. 

HD-SD 

SD (180p) SD (180p) Both the first and second 
commercial are in SD. SD-SD 

SD (180p) HD (720p) 
The first commercial is in SD 
and the second commercial is 
in HD. 

SD-HD 

For simplicity throughout the rest of this document, the ‘Resolution Combination’ 

displayed in Table 3.5 will be used to refer to the four different ways the resolutions 
can be combined. 

3.3.4 Eight Treatments 

Based on the ability to present a pair of commercials in two different orders, and the 

four different combinations of resolution possible, this results in a total of eight 
different ways a pair of commercials can be shown. For two commercials A and B this 

is illustrated in Figure 3.3, where the ‘Variation’ column summarises the way the two 
commercials are presented. 

FIGURE 3.3 Eight Variations 

Order x Resolution 
Combination 

= Variation 

A then B  HD-HD  AHDBHD 
B then A  HD-SD  AHDBSD 

  SD-HD  ASDBHD 
  SD-SD  ASDBSD 
    BHDAHD 
    BHDASD 
    BSDAHD 
    BSDASD 
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There are eight different ways each pair of commercials needs to be shown. Repeating 

the same pair of commercials in different variations to each participant is likely to bias 

any measurements taken from subsequent viewings of the commercial. For this reason, 

each participant can only see each commercial, and therefore each pair, once. This 

means eight different treatment groups are needed, with each group seeing a different 

variation of the same pair of commercials.  

3.3.5 Multiple Stimuli 

Up until now the discussion has been focused on how one pair of commercials (e.g. A 

and B) can be presented to participants eight different ways. Because this research 

requires comparing more than one pair of commercials (repeated measures), it is 

necessary to consider the way in which different pairs of commercials will be 

presented. The next issue, therefore, concerns how different pairs of commercials (e.g 

A and B, C and D, …), each with their own eight variations, are presented to 

participants within each of the eight treatment groups. 

Based on the presentation structure just outlined, a pair of commercials is watched 

followed by a period of no stimuli to answer questions on that pair of commercials. 

Continuing on from the way Lombard et al. (1997) and Lee and Lee (2007) presented 

multiple stimuli to participants, this process simply repeats for each stimulus – in this 

case each pair of commercials. Therefore, a participant watches one pair of 

commercials, followed by a period of no stimuli to answer questions on that pair of 

commercials, followed by watching the next pair of commercials, and then answering 

question on the second pair of commercials, and so on. A simplified example of this is 

visually demonstrated in Figure 3.4 for two pairs of commercials AB and CD. 

FIGURE 3.4 Presentation of Multiple Pairs 

A ! B ! 
No 

stimuli ! C ! D ! 
No 

stimuli ! … 

 

The design assumes that the period of black in which participants answer questions, 

removes or at least minimises resolution influence of the last pair of commercials on 
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the next pair of commercials. This assumes the lack of visual stimuli ‘resets’ the 
environment for the participant, and allows them to take in the next pair of 
commercials without influence from the last pair. By explicitly avoiding resolution and 
quality terminology until the end of the experiment, such issues should be minimised, 
as participants are unaware of the controlled manipulation of resolution combination, 
and are not actively looking to make such comparisons across different pairs of 
commercials.  

Now that the presentation structure for multiple pairs of commercials has been 
outlined, once the commercials have been selected for the study, the specific steps 
involving pairing, ordering and presenting the commercials in each of the eight 
treatment groups will now be explained in detail. 

Step 1: Pairing 

Based on the number of commercials determined appropriate for the experiments, 
these commercials are then randomly paired together. Once two commercials are in a 
pair, they stay together in this pair throughout the entire study, and are only presented 
to participants in this pair. The actual number of pairs of commercials that will be used 
by this research will be explained later in Section 3.6, as it is dependent on other 
factors such as the length of the commercials, and time taken by the measurement 
instrument. 

Step 2: Eight Variations of Pairs 

As already explained, there are eight possible ways a pair of commercials can be 
shown. For each pair there are two possible orders; either one commercial plays first, 
or the other commercial plays first, and each of commercials can also be presented in 
YouTube 720p (HD) format, or in the YouTube 180p (SD) format. For a pair of 
commercials labelled A and B, this results in eight variations of this pair of 
commercials, as previously shown in Figure 3.3. 

Step 3: Randomising the Eight Variations into Eight Groups 

Participants cannot know what resolution they are watching, nor be able to identify 
any pattern in successive resolution choices. For example, if AB, CD, EF, GH, IJ, KL 
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and MN are all labels given to seven different randomised pairs of commercials, 
consider the following grouping of pair variations: 

ASDBHD  ,  CSDDHD  ,  ESDFHD  ,  GSDHHD  ,  ISDJHD  ,  KSDLHD  ,  MSDNHD  [1] 

In the stimuli setup shown in [1], while no pairs of commercials are repeated, all pairs 
of commercials in this group are of the same type of variation. It is likely that 
participants in this group would notice that the combination of resolutions is always 
the same (SD-HD); the second advertisement in each pair is always higher quality 
(HD) than the first advertisement (SD). To overcome this, each of the eight variations 
of each pair of commercials is then randomly assigned into the eight different groups – 
where each pair can only be assigned once to one group (so that pairs are no repeated 
in each group). This means participants will still only see each pair of commercials 
once, while there will be no discernable pattern of resolution changes within a group 
(such as that shown in [1]). For example, one group may see: 

BSDASD  ,  DHDCHD  ,  ESDFHD  ,  GHDHSD  ,  ISDJHD  ,  LHDKSD  ,  NSDMSD  [2a] 

On average, one quarter of the pairs within a group will be of the same pair variation 
type, and because they have been randomised into the eight groups, there should be 
no discernable pattern in pair variation type. 

Step 4: Randomising the Order within each of the Eight Groups 

The next problem concerns the order in which the pairs of commercials are played. In 
Lombard’s et al. (1997) study of the influence of television size on viewing experience 
and presence, a random assignment procedure was used to select the scenes for one 
group, and then this order was reversed for a second group to allow the effects of 
order to be controlled. This option was not suitable for this research because it would 
have doubled its size, resulting in 16 treatment groups. For example, for each of the 
original eight groups, another group would be required to watch the reversed order. 
I.e. one group would watch [2a] above and another group would watch the same 
variation pairs, except in reverse order: 

NSDMSD  ,  LHDKSD  ,  ISDJHD  ,  GHDHSD  ,  ESDFHD  ,  DHDCHD  ,  BSDASD  [2b] 
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Rather it was decided that for each of the eight groups, the order in which the different 

pair variations will play would be randomised. This allows the researcher to control 
for the effects of order and minimises any biases resulting from particular pairs of 

commercials playing at different parts of the experiment. For example, instead of two 
groups watching the ordering of the pairs seen in [2a] and [2b] above, a group is more 

likely to see something like: 

LHDKSD  ,  ESDFHD  ,  BSDASD  ,  NSDMSD  ,  DHDCHD  ,  ISDJHD  ,  GHDHSD  [3] 

Another group may then see something like: 

MSDNHD  ,  LHDKHD  ,  GSDHSD  ,  EHDFSD  ,  DSDCSD  ,  BHDASD  ,  IHDJHD  [4] 

Note that in [4], the order the pairs play, the order within the pairs, and the pair 
formats are all different. This thorough randomisation process will allow the 

commercials to be presented to participants in a way that allows all forms of variation 
to be measured, maximising the amount of comparisons that can be made, while 

minimising any resulting biases. Now that the presentation structure used to create the 
eight treatment groups has been explained, the next step is to outline the 

instrumentation used to measure a participant’s evaluation of each pair of 
commercials. 

3.4 Instrumentation 

Now that the structure and variation in which commercials will be shown has been 

outlined, the specific instrumentation used to measure evaluation can now be 
explained. Evaluative criteria are firstly formulated based on comparing the 

commercials image, message type, speed and overall reception. Next the measurement 
of visual recall is outlined, followed by the questions used to measure previous 

exposure to the brands and commercials. The repetition procedure for each pair of 
commercials is then discussed. Questions on media use and demographics are then 

outlined. This is followed by an overall explanation of the instrumentation and 
ordering of the experiment. All instrumentation is designed around achieving a 

balance between the amount of data that can be collected during the experiment, the 
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time-frame available to complete the experiment, and structuring the experiment in 

such a way so as to minimise any possible biases.  

3.4.1 Avoidance of HDTV Terminology 

As previously shown in research by Joor et al. (2009), the way in which television 

content is framed affects the evaluation of that content. If participants are aware that 

this research is based around mixing high-resolution (HD) with low-resolution (SD) 
content, it is likely that they may begin to focus on trying to identify whether each 

viewed commercial is SD or HD as a priority, rather than simply absorbing the 
commercial as a whole. This would likely distract the participant and affect their 

evaluation of the commercials. It was necessary therefore to avoid any explicit 
questions or terminology that may ‘frame’ the participant’s reception of the 

commercials – i.e. words such as high-definition, HD, resolution, and quality.  

3.4.2 Measuring Evaluation for each pair of Commercials 

The main instrumentation system is adopted from previous media-use research by 

scholars such as Lombard et al. (1997), Lombard et al. (2000) and Lee and Lee (2007), 

whereby evaluative questions are asked directly after the viewing of the stimulus. The 
actual evaluative items are based on a number of different studies concerning how 

high-definition images affect evaluation of stimulus (Lee & Lee 2007, Joor et al. 2009, 
Moon et al. 2009). As no research has explicitly looked at how evaluation varies in 

relation to how two commercials are compared in different resolutions, this requires 
the items to be adjusted accordingly and created in order to suit the comparative 

nature of the research. 

As the research is interested in the evaluation of commercials independent of the 

explicit narrative used in a commercial, the questions need to be compatible for 
evaluation of any given commercial. Previous research has focused on the evaluation 

of individual content with questions geared towards the evaluation of specific 
narrative elements. For example “How hot was the fire?” and “How upset was the 

woman?” (Lombard et al. 1997, p. 101). Therefore, as this research is focusing on 
comparing commercials with different narratives, the questions must be structured to 

allow a more general comparative evaluation. 
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Due to the unique structure of this research, the specific questions that would be asked 
to measure evaluation were based on a series of discussions between the researcher 
and a Marketing Communications lecturer at the University of Otago. Based on these 
discussions it was decided to base the evaluative criteria on the main elements of 
television media, including the image itself, the type of message, the perceived speed 
of the commercial and the overall evaluation of the commercials. Following thorough 
discussion, questions were then formulated to address simple constructs. 

3.4.2.1 Evaluation of Image 

The first type of evaluative measures are straightforward and relate to the consumers’ 
evaluation of the image itself. Previous research has asked participants to evaluate the 
image of video stimuli. For example, Joor et al. (2009) asked participants to rate the 
sharpness, colours and brightness in a scene based on a range of different 7-point 
Likert scales ranging from ‘blurry’ to ‘sharp’, ‘faint’ to ‘clear’ and ‘vague’ to ‘clear’ 
respectively. Similar questions were formulated based around measuring a persons’ 
evaluation of: 

Clarity How clear, sharp, defined the images, visuals, and text of the 
commercial appear. 

Colour The richness and amount of colour contained in the image. 

Brightness The strength and brightness of the image. 

Visual Impact How much impact and impression is created by the visuals. 
 

3.4.2.2 Evaluation of Message Type 

Once again as this research is focusing on repeated measurements comparing different 
pairs of commercials, it is not appropriate to compare the specific narrative elements 
contained in different messages. As the purpose of this research is to gain a 
preliminary understanding of how commercial evaluation is affected by changes in 
resolution combination, it makes sense to measure how the overall perception of the 
message is affected instead. This includes how emotional and informational a message 
is perceived to be based on the combination of resolutions it is presented in. It was 
decided therefore to ask two questions on a persons’ evaluation of: 
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Emotion How emotional the message in the commercial appears. 

Information The amount of information contained in the commercial. 
 
3.4.2.3 Evaluation of Speed and Motion 

Alongside the evaluation of image and message, it also makes sense to measure the 

perceived amount of motion and overall speed of a commercial. For example previous 

research by Joor et al. (2009) asked participants “How did you experience the motion 
of the scene?” (p. 12) on a 7-point Likert-scale ranging from 1 = “Shaking” to 7 = 

“Fluent”. It was decided to ask a range of questions based around a persons’ 
perception of intensity, pacing and length: 

Intensity The sense of overall speed and movement in the commercial. 

Pacing How quickly the commercial delivers its message. 

Longer The perceived length of the commercial. 
  
3.4.2.4 Evaluation of Overall Commercial 

Alongside evaluation of the image, message and speed, a range of measures is 

included on a person’s evaluation of the overall commercial. That is, when all image, 
message and speed elements are combined together. Previous research has asked 

participants to evaluate their overall reception of stimuli. For example in research by 
Lombard et al. (1997), for each individual video segment shown subjects were asked 

“How much did you like watching this?” (p. 101). A range of similar questions were 
decided on, asking participants to evaluate the commercials in terms of: 

Liking How much better the commercial is. 

Interest How interesting the commercial is. 

Easy of following How easy the commercial is to comprehend and follow. 

Professional The credibility and professional nature of the commercial. 
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3.4.2.5 Question Structure 

The point of the questions is to access how differences in the combination of 
resolutions shown to a person impacts on their evaluation of the commercials. After 
watching a pair of commercials, this involves asking participants to evaluate the 
second commercial in relation to the first commercial: 

“For the second advertisement, please rate each of the following statements, 
compared to the first advertisement”. 

Likert scales were chosen for the evaluative items as they are easy to fill out, require 
less reading time and allow more effort to be focused on answering the question rather 
than understanding the question. It was decided to use five-points instead of seven-
points to make the questions as straightforward as possible over the repeated 
measures, without burdening participants with too many options. The precise 
wording chosen for each question was carefully chosen through a number of 
consultations with a Marketing Communications lecturer at the University of Otago. 
Questions were specifically worded to ensure as-much-as-possible there would be 
consistent understanding and comprehension. Furthermore, in order to make the 
questionnaire as simple as possible for subjects to fill in, all questions were positively 
framed (see Table 3.4). 
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TABLE 3.4 Comparative Statements 

 Evaluation Positive Statement 

Clarity “Has clearer images / visuals / text” 

Colour “Is more colourful” 

Brightness “Is brighter” 
Image 

Visual Impact “Has a stronger visual impact” 

Emotion “Is more emotional” 
Message 

Information “Has more information” 

Intensity “Is more intense” 

Pacing “Is faster-paced” 
Speed / 
Motion 

Longer “Is longer” 

Liking “Is better” 

Interest “Is more interesting” 

Ease of following “Is easier to follow” 

Overall 
Commercial 

Professional “Is more professional” 

 
Based on these positive statements, the 5-point Likert-scale labels could be kept the 
same for each, ranging from 1 – “Strongly Disagree” to 5 – “Strongly Agree”. The 
intermediary options (2, 3 and 4) were deliberately left unlabelled as to help minimise 
central-tendency bias. A condensed version of all 13 questions is illustrated in Table 
3.5.  
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TABLE 3.5 Evaluation Questions 

No. The SECOND 
advertisement: 

Strongly 
Disagree    Strongly 

Agree 

1 Is more professional.  1 2 3 4 5 

2 Is faster-paced.  1 2 3 4 5 

3 Has a stronger visual 
impact.  1 2 3 4 5 

4 Is more emotional.  1 2 3 4 5 

5 Is more colourful.  1 2 3 4 5 

6 Has clearer 
images/visuals/text.  1 2 3 4 5 

7 Is brighter. 1 2 3 4 5 

8 Is more intense. 1 2 3 4 5 

9 Has more 
information. 1 2 3 4 5 

10 Is easier to follow. 1 2 3 4 5 

11 Is more interesting. 1 2 3 4 5 

12 Is longer. 1 2 3 4 5 

13 Is better. 1 2 3 4 5 

The 13 items were spread out so that items that may be considered similar were not 

placed next to each other. This ensures that people do not use their answer to one 
question as a reference for their answer to another question. Furthermore, presenting 

these simple statements in a clearly laid out table with lots of white space should 
ensure the process of answering questions is as simple as possible, limiting any 

unnecessary fatigue caused by participants trying to comprehend questions. This 
section of 13 questions would be repeated in identical layout for each pair of 

commercials compared. This is represented in Figure 3.5. See Appendix 3 for the full 
question layout used in the final questionnaire booklet.  
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FIGURE 3.5 Evaluation Question Repetition Structure 

A ! B ! 
No Stimuli: 
13 Questions 

comparing B to A 
! C ! D ! 

No Stimuli: 
13 Questions 

comparing D to C 
! … 

 
This structure allows the same questioning structure to be applied to a number of 
different pairs of commercials. This decreases the amount of time spent by participants 
on each comparison and allows the pairs to be easily compared. One possible problem 
with this question layout is the ‘halo effect’, where participants become accustomed to 
the positively framed statements. Such a question structure is, however, required to 
avoid the cognitive overload that would result from individually framing each of the 
evaluative criteria with a different positive or negatively worded scale. Therefore, as 
this research employs a repeated measure design, this positively-framed question 
layout allows each set of questions to be repeated for each pair of commercials viewed, 
without creating confusion over which evaluations are positively worded and which 
evaluations are negatively worded across different comparisons of commercials.  

3.4.3 Sensory Recall 

No research has looked at how mixing the resolution of content viewed in succession 
impacts on a person’s recall ability. Firstly, it must be made clear that this research is 
not trying to measure the recall ability of specific information in commercials. The 
questions are not focusing on explicit recall, such as that of brands, products, phone-
numbers, or Internet addresses. They are looking at how much visual information can 
be remembered from the commercial, and how this is influenced by the resolution of 
the commercial and the resolution of the commercial preceding it. 

To achieve this it was decided to ask a general series of questions asking people the 
number of colours, sounds, smells, textures, tastes and other objects they could 
remember from the commercial – independent of the actual specific narrative of a 
commercial. Another overall question was also asked, regarding what other elements 
that stood out to the person (i.e. recall that did not explicitly fit into one of the other 
five senses). The key point of these questions is that they are not narrative specific, and 
can be asked about any commercial. The specific wording chosen for each of the 
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questions was based on further discussions with a Marketing Communications 
lecturer at the University of Otago. The questions are now outlined. 

TABLE 3.6 Visual Recall Questions 

No. Sense Question 

14 Sight “Which colours dominated the advertisement?” 
 
As the information provided by a television commercial is mostly 
visual, this sensory element provides most of the foundations for 
the delivery of the other senses (smell, sound, taste, feel and other). 
Therefore it was decided they key element of sight to focus on 
should be the number of colours involved.  

15 Smell “If you were to associate a smell with this advertisement, what 
would it be?” 
 
To give participants an idea of what this question is asking, a 
general example was provided which would not bias their answer. 
“E.g. Flowers, rubbish, etc.” 

16 Sound “Can you describe any sounds in the commercial that stood out to 
you?” 
 
To help participants understand what this question is asking, a 
range of possible audio sources were suggested. “E.g. specific 
music, voices, etc.” 

17 Taste “Could you list any tastes suggested during the commercial?” 
 
To assist participants in answering this question, a general example 
was provided which would not bias their answers. “E.g. Spicy, 
sweet, bad, etc.” 

18 Feel “Describe any textures and/or feel or objects implied during the 
commercial?” 
 
To aid the answering of this question, an example was provided. 
“E.g. Rough or smooth surfaces, etc”. 

19 Other “What else stood out to you in the commercial?” 
 
To help participants answer this question, a general example was 
given. “E.g. Specific objects / people, etc”. This question essentially 
aims to gain a measure of the other visual signs that stood out to the 
participant.  
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While the evaluative questions explicitly ask the participant to compare the second 

commercial to the first commercial, the recall questions will be aimed at assessing how 

much visual information can be recalled from the second commercial only. This is 

because asking the participant to recall this amount of information from two 

successive commercials for each pair of commercials would likely be too 

overwhelming and difficult for the subject. Therefore, the questions are essentially 

measuring the amount of visual recall of the second commercial, depending on the 

combination of resolutions shown. The amount of colours, smells, sounds, tastes, 

textures and other objects would then be counted to result in the total amount of 

information recalled from the second commercial. While the research could analyse 

the rich qualitative information provided by these questions, this is not the key focus 

of this research. Therefore, qualitative analysis of these questions is not carried out. 

As indicated by the question numbers 14 to 19, these questions would be asked 

following the evaluative questions to ensure the recall was more robust – measuring 

more of a long-term rather than short term memory. This should minimise the 

possibility of participants watching commercials with the intent of remembering 

colours, smells, sounds, tastes and textures in order to quickly write them down 

following the commercial. For this same reason, participants were explicitly instructed 

not to fill out any of the questionnaire during watching the commercials. 

3.4.4 Previous Exposure 

Four questions are asked regarding the participants’ previous exposure to the brands 

and particular advertisements viewed in each pair of commercials. These questions 

would be used to describe the previous exposure of the sample to the commercials 

selected. See Appendix 3 for the full question layout used in the final questionnaire 

booklet. 
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TABLE 3.7 Previous Exposure Questions 

No. Exposure Question 

First  
Brand 

20a 
& 
20b 

Second 
Brand 

For both the first and second commercial the participant is 
asked “Have you seen a commercial for this brand before?” 
and the participant can select either “Yes” or “No”. 
 

First 
Commercial 

21a 
& 
21b 

Second 
Commercial 

For both the first and second commercial the participant is 
asked “Have you ever seen this commercial before?” and the 
participant can select either “Yes” or “No”. 
 

 

3.4.5 Repeated Question Structure 

For each pair of commercials shown, 13 questions will be asked comparing the second 

commercial to the first commercial, six questions be asked on the sensory information 
provided in the second commercial, and four questions will be asked on the previous 

exposure to the commercials. In total 23 questions will be asked for each pair of 
commercials shown. This is illustrated Figure 3.7.  

FIGURE 3.6 Evaluation, Recall and Exposure Question Repetition Structure 

A ! B ! 

Written Questions 
 

13 Questions 
Comparing B to A 

+ 
6 Sensory Recall 
Questions on B 

+ 
4 Exposure Questions 

on A and B 

! C ! D ! 

Written Questions 
 

13 Questions 
Comparing D to C 

+ 
6 Sensory Recall 
Questions on D 

+ 
4 Exposure Questions 

on C and D 

! … 

 

This represents the repeated question structure that was asked on each pair of 
commercials shown to participants. The full question layout used in the final 

questionnaire booklet answered by participants during the experiments is included in 
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Appendix 3. Now that the evaluative and recall questions have been outlined, the 

overall questions asked on participant’s media use will now be outlined. 

3.4.6 Media Use 

A set of general media use questions were also asked in order to describe the use of 

television and internet media of the overall sample, and to ensure there were no large 

differences in media use across each of the eight treatment groups. These include 
questions regarding knowledge of and beliefs about high-definition television, the way 

they typically view television and their use of online video. 

3.4.6.1 Beliefs About HDTV 

As consumer’s level of knowledge and opinion with regards to higher-resolution 

images could impact on the way they compared commercials of different resolution, it 

was important to gain a measure of their understanding towards and beliefs about 
high-definition television (HDTV). Each participant therefore was asked how 

important resolution was to them, what they knew about HD, and their perceived 
differences between SD and HD. These questions are now summarised. 
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TABLE 3.8 Questions on Beliefs About HDTV 

Topic Question / Statement 

Importance of 
Resolution 

“A higher quality commercial/advertisement usually means a 
higher quality product/service”  
 
Participants were asked to rate the statement using the same 
Likert-scale already used, with 1=”Strongly Disagree” to 
5=”Strongly Agree”. 

Knowledge of HD “What is high-definition television (also known as HDTV or 
HD)?”  
 
This open-ended question would then be quantitatively coded 
based on the main themes and answers provided by all 
participants (see Appendix 16). 

Perceived 
difference between 
SD and HD 

“How is high-definition (HD) different to standard definition 
(SD)?” 
 
This open-ended question would then be quantitatively coded 
based on the main themes and answers provided by all 
participants (see Appendix 16). 

Visual Impact of 
HD 

“Television has more visual impact in high-definition (HD) 
compared to standard definition (SD)” 
 
Participants were asked to rate the statement using the same 
Likert-scale already used, with 1=”Strongly Disagree” to 
5=”Strongly Agree”. 

Viewing 
Experience of HD 

“High-definition (HD) television feels more like the 
experience of being at the movies than standard-definition 
(SD) television”  
 
Participants were asked to rate the statement using the same 
Likert-scale already used, with 1=”Strongly Disagree” to 
5=”Strongly Agree”. 
 

 

3.4.6.2 Television Use 

Each participant was asked a series of questions on their use of television. All 

questions were provided on one A4 page, headed by the instruction: “For the 

television set you watch most, please answer the following questions”. Questions were 
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asked on the resolution of the television they view, the screen size of this television, 
the services they receive, the content they watch, whether or not they record television, 
how often they watch television and the number of people they watch it with. 

TABLE 3.9 Television Use Questions 

Television Question 

Type “Is your television high-definition (HD)?”  
 
Participant chooses from one of five options: “HD Ready”, “Full 
HD 1080”, “It’s HD, but I’m unsure what type”, “No” or “I’m 
Unsure”. 

Screen Size “Please estimate the diagonal screen size of your television”  
 
A number of common screen sizes were given as examples (e.g. 
15”, 20”, 25”, 30” 42” and 50”), and an open space was provided. 

Services “What services do you receive on this television?”  
 
Participants choose those that apply from: “Analogue / Rabbit 
Ears”, “Freeview”, “Freeview HD”, “Sky”, and “MySky”, “MySky 
HDi”.  

Content “What do you watch on your television?”  
 
Participants choose that that apply from: “TV Episodes”, “Sports”, 
“Music Videos”, “News”, “Films”, 
“Educational/Demonstrational”, “Documentaries” and “Other”. 

Recording “Do you record television programming to watch at a later time?”  
 
Participant selected either “Yes” or “No”.  

Usage “How many hours per day would you watch television?”  
 
An empty space was provided for participants to write their 
answer. 

Number of 
People 

“With how many people would you usually watch television?” 
 
An empty space provided for participants to write their answer. 
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3.4.6.3 Online Video Use 

Participants were asked a range of questions on their use of online video. All questions 
were provided on one A4 page, headed by the title: “When watching videos on 
computer or iPod”. Questions were asked on where they view videos, the screen size 
viewed on, the content they watch, whether or not they download videos, how often 
they watch these videos and the number of people they watch them with. 

TABLE 3.10 Online Video Use Questions 

Computer Question 
Sourcing 
Online Video 

“Do you watch any video online / videos sourced from the 
Internet?”  
 
Examples of different sources were provided, including YouTube 
and iTunes Store. Participants could select either “Yes” or “No”. 
Only if the participant selected “Yes”, were they instructed to 
answer the rest of the questions in this section. 

Where “Where do you usually watch these videos”.  
 
Participants choose those that apply from: “Work”, “Home”, 
“School/University” and “During Transit”. 

Screen Size “Please estimate the diagonal screen size of the screen you 
usually watch these videos on”  
 
A number of common computer screen sizes were given as 
examples (e.g. 3.5”, 13”, 15”, 20” and 32” etc) and an open space 
was provided. 

Content “What types of online video content do you view?”  
 
Participants choose that that apply from: “TV Episodes”, 
“Sports”, “Music Videos”, “News”, “Films”, 
“Educational/Demonstrational”, “Documentaries” and “Other”. 

Usage “How many hours per day would you watch online video?” 
 
An empty space was provided for participants to write their 
answer. 

Number of 
People 

“With how many people would you usually watch online video?” 
An empty space provided for participants to write their answer. 

Downloading “Do you download online video to watch at a later time?” 
 
Participant selected either “Yes” or “No”.  
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3.4.7 Demographics 

Participants were asked for their gender, age, highest education level, occupation and 

income. All questions and options were clearly laid out on a single A4 page, clearly 

separated by clear black text, borders for each question and plenty of white space (see 
Appendix 3 for the questionnaire). This should ensure all questions are clearly 

understood and easily answered. These questions are outlined below.  

TABLE 3.11 Demographic Questions 

Demographic Question 

Gender: Participant selected either “Male” or “Female”. 

Age: 
 

An empty space provided for participants to write their 
answer. 

Highest 
Education: 

Participants select one of the four options: “Secondary 
School”, “Polytechnic”, “University” and “Postgraduate”. 

Occupation: 
 

An open-ended space was left to allow the participant to 
indicate their occupation.  

Income: 
 

As participants would likely be unwilling to reveal their 
exact income, participant selected one of six options: “$0-
9,999”, “$10,000-19,999”, “$20,000-29,999”, “$30,000-39,000”, 
“$40,000-$49,999” and $50,000+” 

 
3.4.8 Overall Instrumentation 

The overall presentation of the three main sections of questions was relatively 

straightforward. It was decided to ask the demographic questions at the very 

beginning, as there are five easy questions, which can easily be answered in less than 
1-2 minutes. As these questions are very simple, this should assist in creating a 

relaxed, stress-free environment for the participants. The main evaluative, recall and 
previous exposure measures are then asked for each pair of commercials viewed. 

Lastly, as HD terminology cannot be mentioned until after all comparisons have taken 
place, the media use questions are asked. This is summarised in Table 3.12. The final 

questionnaire used in the experiments is included in Appendix 3. 
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TABLE 3.12 Overall Experiment Layout 

 Section Explanation 

1 Demographic Questions Participant answers five demographic questions. 

For each pair of commercials shown: 

Viewing Experience 
Questions 

Participant answers 13 evaluative questions 
based on comparing the two commercials. 

Sensory Recall Questions Participant answers six questions on sensory 
recall of the second shown commercial. 

2 
 

Previous Exposure 
Questions 

Participant answers four questions on their 
previous exposure to the brands and 
commercials. 

3 Media Use Questions The participant then answers a number of 
general questions on their television and 
computer use. 

 
3.4.9 Instrumentation Pilot Test 

Now that the questions used to measure evaluation and recall have been determined, 

it is necessary to test these measures out to ensure consistent and objective 

interpretation. Furthermore, the previous exposure, demographics and general media 

use questions would also need to be tested. This was achieved by running an initial 

pilot test with two sample pairs of commercials, including three people known to the 

researcher, followed by asking them to complete the questionnaire. Next these test 

subjects were asked how they found the questionnaire, and whether they had any 

trouble understanding any of the questions. As expected by the objective nature of the 

questions asked, the subjects reported no issues with interpretation of any of the 

questions, and an examination of their questionnaires revealed all questions were 

answered in full. Based on this initial pilot test it was decided the instrumentation was 

sufficient for this research. 
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3.5 Presentation of Treatments 

Now that the arrangement structure for systematically varying resolution of 
commercials has been designed, and the instrumentation to measure evaluation and 
recall has been outlined, the next step is to explain the actual way the commercials will 
be shown to participants. This discussion firstly involves the selection of computer 
systems instead of televisions and how this allows concurrent treatments, as well as 
participant controlled video playback. Based on this presentation system, the creation 
of the eight treatment videos is then outlined, followed by an overview of the overall 
experiment structure. 

3.5.1 Computer Laboratory 

As the research concerns varying the resolution of television commercials, it would 
make sense to show the commercials on a high-definition television set. Previous 
research using high-definition stimuli has done this (Bracken 2005; Lee & Lee 2007; 
Moon et al. 2009; Joor et al. 2009). However, as previously outlined, there are large 
differences in bit-rate and compression between television and the Internet; a 720p HD 
television broadcast is usually higher quality than a 720p HD Internet video. If the 
online sourced commercials were viewed on a common-sized HD television (e.g. 40” 
or larger), the larger size of the screen could result in the differences in compression 
rates compared to normal television being very obvious. This could detract from the 
controlled levels of resolution and bias the results.  

Modern televisions are essentially computers with very large screens. Digital high-
definition television uses the same display technology, aspect ratio and resolution as 
new computer systems. Therefore, as the commercials were sourced from the Internet, 
it made more sense to present the commercials full-screen on a common sized 
computer monitor. This represents the commercials via the actual medium they were 
sourced, whilst reducing the possible problems associated with their higher 
compression rate. Overall, as it was decided to source the commercials online, it 
became more relevant for the research to focus on viewing these commercials using a 
computer system. Furthermore, presenting stimuli to participants on computers 
provided the practical option of simultaneously presenting stimuli to multiple 
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participants on a number of individual computer systems at one time using a 

computer laboratory. 

3.5.2 Concurrent Treatments 

Using a computer laboratory allows a large number of participants to simultaneously 

take part in the research, each with their own screen. Using individual screens for each 

participant is beneficial as it minimises interaction between participants, which could 

affect the results. Because of the large amount of time required to carry out each 

experiment, this reduces the amount of time and resources required. Achieving this 

efficiency would be much more difficult with a television setup, as it would mean only 

one participant could view the television at a time. This would either dramatically 

increase the number of experiment sessions required, or require multiple identical 

television systems to be acquired – which would be impractical.  With each participant 

viewing their own computer screen, this also reduces any biases resulting from 

crowding effects and viewing angle variations that could result from multiple 

participants viewing the same television system. Furthermore, as each computer can 

be individually loaded with each of the eight treatment stimuli, this allows the eight 

treatment groups to be simultaneously tested on different computers. This would 

make it much easier to ensure an equal number of participants receive each treatment. 

3.5.3 Participant Controlled Playback 

Presenting the commercials to each participant individually also presents the option of 

allowing each participant to pause and play their video stimulus when required. This 

means participants can pause the video at the end of a pair of commercials, answer 

questions on that pair of commercials, and then play the next pair of commercials 

when ready. This is much more desirable than requiring participants to answer a set of 

questions in a fixed time frame. As previously discussed, Lombard et al. (1997) 

provided exactly 75 seconds of black (with no audio) between video clips for subjects 

to answer a number of written questions, with a audio tone inserted to alert 

participants five seconds before the next clip began. In a similar study by Lombard et 

al. (2000), 55 seconds of black were provided. Such a design is likely to put pressure on 

participants to answer questions, and is likely to result in missing values where 
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participants ran out of time. Therefore, allowing subjects to manually control their 

own stimulus gives them more time to answer questions if they need it, while also 
removing any unnecessary waiting time if they finish answering questions early. This 

allows participants to watch a pair of commercials and answer questions at their own 
pace, removing pressure and resulting in more natural responses. 

3.5.4 Creation of Eight Treatment Groups 

Therefore, the commercials will be individually presented to subjects on separate 

computer terminals in a computer laboratory. Computers will be loaded with one of 
the eight video treatments, allowing all eight treatments to be measured 

simultaneously. Participants will be able to control the amount of time they require to 
answer questions on each pair of commercials viewed. Now that the presentation of 

stimuli has been explained, creation of the eight treatments will now be outlined, with 
a more thorough technical explanation included in Appendix 4. 

Step 1: The HD (720p) version of the commercial is firstly downloaded off 
YouTube, and manually downscaled in QuickTime Pro (v 7.6.6) to create 

the SD (180p) version.  

Step 2: Each of these files is then clearly named based on a unique number given 

to the chosen commercial. For example “5-Wendys-HD.mpg” and “5-
Wendys-SD.mpg” respectively. All of these files are included on the DVD 

attached in the rear sleeve of this book (Appendix 18).  

Step 3: Eight 720p30 (1280x720 at 30fps) HD video sequences are then made in 

Final Cut Pro (v 6.0.6), and all SD and HD commercials are imported into 
the program.  

Step 4: The SD and HD versions of commercials are then specifically placed and 
ordered throughout the eight video sequences based on the pairing and 

arrangement structure outlined earlier (see Section 3.3). This is shown for 
the selected commercials in Appendix 6C. 

Step 5: Visual instructions are then added at the beginning and in between each 
pair of commercials to aid participants in pausing and playing the video 
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stimulus, as well clearly directing them towards to correct section of 
questions in their questionnaire booklet. All instructions are shown for 
five seconds, as illustrated by a countdown at the bottom of the screen, 
giving the participant plenty of time to pause and play the video. For 
example Figure 3.7 shows the instructions shown at the end of the first 
pair of commercials viewed. 

FIGURE 3.7 Visual Presentation System

 

Step 6:  Once each of the eight treatment sequences is put together, it is double-
checked to ensure that the commercials are in the correct order and 
resolution, and that the visual instructions are directing participants to 
the correct section of question in their questionnaire.  

Step 7: All eight treatment sequences are then exported based on the 
compression settings provided by YouTube at the time (see Appendix 2). 
Once exported, each video file is checked again to ensure there are no 
mistakes in the order or presentation of commercials, and that there are 
no other mistakes in the final exported file (i.e. no audio sync or 
compression issues). Once checked, each video treatment is transferred 
onto separate CD-ROM discs for transportation to the computer 
laboratory. 
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3.5.5 Experiment Structure 

Based on this presentation and instrumentation system, the overall structure of the 
experiment is now outlined.  

TABLE 3.13 Experiment Structure 

Introduction Researcher outlines purpose of research, gives 
respondents a few minutes to read an information sheet 
and University of Otago ethics consent form, and choose 
whether they would like to participate (see Appendices 
10A and 10B). 

Demographics Once participants have indicated their willingness to 
participate, they are asked to fill in one-page of five 
demographic questions (see Appendix 3). 

Experiment 
Demonstration 

The structure of the video content is verbally explained 
alongside the explanation included in the questionnaire 
(see Appendix 3). An example of two paired commercials 
is shown on a large screen at the front of the room (see 
the file “RESEARCHER SAMPLE” on the DVD included 
in the rear sleeve of this report; Appendix 18). 

Evaluation, Recall and 
Previous Exposure 
Measures 

Participants are instructed to start the video, and answer 
23 questions for each pair of commercials viewed (see 
Appendix 3). 

Media Use Once all pairs of commercials are shown, the participant 
asks a number of general questions on television and 
computer media use (see Appendix 3), and then hands 
their questionnaire and consent form to the researcher at 
the front of the room. 

 

3.6 Selecting Commercials 

Now that the presentation structure and instrumentation has been outlined, the next 
step is to outline the selection criteria and process used to obtain the pairs of 
commercials that will be used in the research. As the commercials are being sourced 
through YouTube and not television, they cannot be randomly selected based on 
recording a number of channels at different times of the day and week. Furthermore, 
as commercials for this research have to comply with more specific technical criteria, it 



!

!*+!

was not possible to randomly select commercials off YouTube. The selection criteria 

that commercials must meet in order to be appropriate for this research will now be 
outlined. This includes technical, creative, message and length criteria. More explicit 

details of these criteria are included in Appendix 5. 

3.6.1 Technical Criteria 

The technical criteria are based directly on ensuring the image quality of the sourced 

720p HD commercial does not vary. This includes ensuring the resolution of the 

commercial is 1280x720, with an acceptable level of compression. Next the commercial 
is checked to ensure there are no visual or audio glitches, that the aspect ratio is 

constantly 16:9, there are no obvious signs of re-sampling (staggered non-smooth 
frame-rate) or de-interlacing (visual artefacts including horizontal lines). Ensuring 

each commercial meets these criteria is crucial for the research, as deviations in image 
quality for a given 720p resolution are likely to confound the results. 

3.6.2 Creative Criteria 

There are a multitude of production and creative variables that underlie the overall 

design of a commercial. Clearly, any extreme variations in the design of commercials 
would likely influence the evaluation of commercials irrespective of the resolution in 

which the commercials are presented. While judging the production quality of a 
commercial is subjective, due to the importance of resolution as a variable in this 

study, careful attention was paid to ensure all selected commercials do not use any 
creative production techniques that override the format specifications. For example, 

commercials cannot combine HD and SD images, use special effects to purposely age 
and degrade image quality, or crop the image to alter its shape. Such creative 

techniques must be restricted as much as possible to ensure they do not conflict with 
the controlled variations in the resolution of the commercials. Therefore, any 

commercials utilising a creative design that may compromise the controlled 
differences in resolution are not appropriate for this research. 
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3.6.3 Message Criteria 

The next issue of concern relates to the type of content within a commercial. While it is 

not the focus of this research to incorporate content-based factors, it is important to 

consider the impact a commercial’s brand, product type and product category may 
have. Firstly, if two or more different commercials for the same brand are shown 

throughout the experiment, it is possible that this could indirectly affect a participant’s 
comparison of any given pair of commercials containing the brand. It was decided 

therefore that only one commercial for each brand would be allowed. Secondly, if 
there are two commercials with extremely similar products, it is possible that the two 

commercials would conflict with the comparisons of other commercials. Again careful 
consideration was needed during selection to ensure that no two commercials were 

promoting strongly similar products. Furthermore, any commercials for high-
definition (HD) or television related products would not be suitable as they may 

identify the nature of the experiment, framing participants, and consequently biasing 
the way they compare commercials. Lastly, it is important that a relatively diverse 

range of products is incorporated. For example, if most of the commercials were for 
electronics or food products this would likely affect results. As the aim of this research 

is to gain a general understanding of the impact of resolution of evaluating successive 
commercials, the product category of commercials would need to be iteratively 

monitored during selection. 

3.6.4 Commercial Length 

In a typical viewing scenario, the length of any two commercials shown next to each 
other can vary. As this research pairs commercials together, in order to remove any 

possible biases resulting from the commercials being different lengths, it is necessary 
that the two commercials presented in a pair are the same length. The selection of 

which length to use was based primarily on what is common and available. As most 
commercials shown on television are either 15 or 30 seconds, this consequently means 

there is a large range of both 15 and 30 second commercials on YouTube. These lengths 
are also practical in that they require less viewing time than longer (e.g. 45 or 60 

second) commercials would during the experiment. 
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While commercials within a pair must be of the same length, there is still the 

possibility of varying length of commercials across pairs. Since all pairs have a fixed 

length of commercials, varying the length of different pairs of commercials does not 

require any more treatment groups. Therefore it was decided to include some pairs of 

15-second commercials, and some pairs of 30-second commercials. Showing 

commercials of different length through the experiment should also help minimise 

complacency in participants (getting used to a particular length of commercial). This is 

likely to aid in heightening attention throughout the experiment. Therefore, using two 

lengths allows the research to strike a balance between what lengths are representative 

of a typical viewing situation and what lengths are appropriate for the research. This 

design lays a practical foundation for the implementation of the research, while also 

increasing the external validity of the research. 

3.6.5 The Length of the Experiment 

Based on the technical, creative, message and length criteria, in order to determine the 

appropriate number of commercials to be compared, the maximum appropriate length 

of the experiment had to be decided on. In order to limit the effect of respondent 

fatigue, the total length of the experiment was carefully considered. The experimental 

procedure used by Lombard et al. (1997) to research the effect of television size on 

viewer responses took approximately 45 minutes (p. 102). The total length of a similar 

experiment by Lombard et al. (2000) was 35 minutes (p. 87). An experiment carried out 

by Bracken (2005) to assess the impact of image quality on presence took 

approximately 35 minutes (p. 197), and a similar experiment by Bracken (2006) on the 

impact of newscast image quality on source credibility and presence took participants 

45 minutes (p. 730).  

As these studies are based around similar media effects experiments as this research, it 

was decided the maximum length of time required to complete the experiment should 

be no more than 45 minutes. In order to determine how many pairs of commercials can 

be appropriately compared within this time frame, a pilot test was carried out to 

determine the approximate time required to carry out the different parts of the 

experiment. The introduction and video structure example procedures are outlined in 

Appendices 8A and 8B. A sample demonstration of the entire experiment, albeit only 
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with two pairs of 30-second commercials and two pairs of 15-second commercials, was 
tested on a small number people known to the researcher in order to determine the 
approximate time required to carry out each of the different parts of the experiment. 
The actual data collected from this pilot test was not used. The time required for each 
section is summarised in Table 3.14. 

TABLE 3.14 Time Required in Experiment 

Part Section: Total Time Required: 

1 Introduction 

2 Demographic Questions 

3 Video Structure Example 

5 minutes maximum. 

Evaluation, Recall and 
Exposure Questions 

Approximately 2 minutes per pair of 15 or 
30 second commercials. 

4 

Time to Play Pairs of 
Commercials 

1/2 minute per pair of 15-second 
commercials. 
1 minute per pair of 30-second 
commercials. 

5 Media Use Questions 5 minutes maximum. 

In total it should take approximately 10 minutes for the introduction (Part 1), to fill out 
the demographic questions (Part 2), for the video presentation structure to be 
explained (Part 3), and to complete the media use questions at the end (Part 5). Based 
on a total experiment length of approximately 45 minutes, this leaves a maximum of 35 
minutes for comparing the pairs of commercials (4). As each pair of commercials uses 
between 2.5 and 3 minutes depending on the length of commercials in the pair, this 
means a maximum of 12 pairs of commercials can be compared during the experiment, 
and a total of 24 commercials are therefore required. The search process used to select 
24 commercials that meet the technical, creative, message and length criteria is shown 
in Appendix 5. Once the 24 commercials were chosen, another pilot test was carried 
out to ensure the overall experiment is appropriate and takes no longer than 45 
minutes. 
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3.6.6 Selected Commercials 

The 24 commercials required to make up the 12 pairs of commercials were selected 

(see Appendix 6A). These commercials were sorted firstly by the length of the 

commercial and secondly by the brand advertised in the commercial, with the labels 1-
24 then used to refer to each of the commercials. At the time of sourcing the 

commercials in September 2009, the number of appropriate 30-second commercials 
strongly outweighed the total number of appropriate 15-second commercials. Six 15-

second commercials were selected (making 3 pairs), and eighteen 30-second 
commercials were selected (making 9 pairs). All of the downloaded HD video files and 

down-converted SD versions of each commercial are included on the data DVD 
attached inside the rear sleeve of this book (Appendix 18). For all commercials of the 

same length, the next step is to randomly group the commercials into pairs. This is 
summarised in Table 3.9 and Appendix 6B. 
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TABLE 3.15 Paired Commercials 

COMMERCIAL A: COMMERCIAL B: Length ID 
No. Brand (Product) No. Brand (Product) 

1 6 Yoplait  
Yoplus+ DigestiveHealth 

3 Crest  
Whitestrips Advanced Seal 

2 1 Abreva  
Cold Sore Treatment 

5 Wendy's  
Chicken Temptations 

15sec 

3 4 Victoria's Secret  
Biofit 7-Way Bra 

2 Allstate  
Car Insurance 

4 16 Mercedes-Benz  
2010 E-Class Coupe 

23 Valspar  
Ultra Premium Paint 

5 11 Ford  
2010 Ford Fusion + Hybrid 

20 Subway  
Club w/Wheatbread 

6 19 Priority Mail  
Flat Rate Box 

17 Nintendo  
DSi & Rythem Heaven 

7 10 Canon 
Rebel T1i 

22 Tums  
Ultra 1000 

8 8 Acura  
Full-line Crash Safety Rating 

15 Maybelline  
Liquid Mousse Foundation 

9 9 Audi 
Diesel TDI 

18 Pedigree  
Pedigree Adoption Drive 

10 13 LG 
Xenon on AT&T 

24 Vancouver Aquarium  
Birds of Prey 

11 7 2K  
Major League Baseball 2K9 

21 T-Mobile  
Home-phone package 

30sec 

12 14 MassMutual  
Financial Services 

12 Kelloggs  
Frosted Mini-Wheats 

 
3.6.7 Eight Treatment Groups 

Now that the pairs of commercials have been defined, the next step is to develop the 

specific ordering schedule that will be used to create and present the pairs of 

commercials in the eight different treatment groups. Based on the stimuli arrangement 

procedure outlined in Section 3.3, the eight variations for each of the 12 pairs of 

commercials are firstly listed, resulting in 96 pair variations. Next, each of the eight 

variations of each pair is randomly assigned into eight different groups, whereby each 

pair can only be assigned to one group. Lastly, the order in which each of the different 

pairs within each group plays is randomised. This results in the master schedule used 
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to create each of the eight treatment groups, which is shown in Appendix 6C. This 
schedule is then used to create the eight treatment videos based on the stimuli 
presentation system outlined in Section 3.5. The final eight treatment video files are 
included on the DVD attached to the inside sleeve of this book (Appendix 18). 

3.7 Experiment Setting and Materials 

To decide on a computer laboratory appropriate for the experiments, there were a 
number of technical and aesthetical factors taken into consideration. Each of these 
factors will now be explained in detail. Based on these criteria, a computer laboratory 
on the University of Otago campus was chosen (see Appendix 7). This laboratory has 
33 identical computer terminals, each with the same hardware specifications, 
monitors, operating systems, playback software, desks and chairs. The specific 
configuration of each of these factors will also be outlined. 

3.7.1 Computer System and Software 

A primary requirement was that the computer system was capable of playing the 
video treatments flawlessly, without any decrease in quality. Based on the creation of 
the video files using Apple QuickTime codec, it made sense to play the video files back 
using Apple QuickTime Player. This software allows the video to be played full-
screen, and be paused using the ‘spacebar’ without displaying menus or control bars. 
The minimum specifications for QuickTime player to play back the 720p treatment 
videos are outlined in Appendix 7. The computer laboratory chosen was fitted with 33 
identical ‘IBM Leveno’ computers, which were more than suitable for the playback of 
the video files. The full specifications of this computer system are included in 
Appendix 7. 

3.7.2 Computer Monitor 

The monitor specifications are very important for this research. Firstly, the monitor 
must have a resolution capable of showing the HD video files without decreasing 
quality (a resolution of at least 1280x720). If the monitor cannot display the HD video 
file its full-resolution, then it will downscale the video, decreasing the difference in 
resolution between the SD and HD versions of commercials, and confound the results 
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of the research (see Appendix 7 for more information). Secondly, the monitor should 
also use a widescreen aspect ratio (approximately 16:9), as this matches the aspect ratio 
of HDTV and the commercials, minimises black-bars, and is increasingly 
representative of the monitor aspect used by Internet users (see Appendix 7). It is also 
important the monitor size is fixed across all computers, as previous research has 
shown differences in screen size change the experience of viewing video (Hatada et al. 
1980, Neuman 1990; Reeves et al. 1993; Lombard et al. 1997; Lombard et al. 2000; Lee & 
Lee 2007). Each of the 33 computer terminals in the chosen computer laboratory has 
the same 22-inch (56cm) ‘Philips LCD’ monitor. These monitors have a resolution of 
1680x1050 and aspect ratio of 16:10, both of which are suitable for the presentation of 
the commercials. See Appendix 7 for the full specifications of this computer monitor. 

3.7.3 Audio Presentation 

Allowing participants to individually view and control their own video stimulus 
means audio must be presented through headphones. The headphones must be 
capable of presenting the audio track for the commercials without compromising the 
delivery of the commercial. A set of 33 high-quality ‘AKG’ headphones (model HSD-
200) were loaned from the University of Otago IT department. When connected to the 
computer systems, a volume level of 75% was determined comfortable by the 
researcher. See Appendix 7 for more information on the headphones and audio 
configuration used for each computer terminal. 

3.7.4 Viewing Distance and Desk Layout 

It is important to consider the recommended viewing distance for viewing video full-
screen on a computer monitor. Field-of-view (FOV) involves the distance at which 
people view the screen and therefore the shape of the image. If a participant is too 
close or too far from the screen, this would likely impact on their evaluation of the 
commercials. Previous research on television media effects has controlled the viewing 
distance. Lombard et al. (1997) presented material on both 12-inch and 46-inch screens, 
with the chair fixed at 6 feet 2 inches (188cm) away from each screen, “a viewing 
distance from which it was comfortable and natural to view both televisions” (p. 101). 
In a similar experiment by Lombard et al. (2000) with the same screen sizes, 
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participants were seated 5 feet 10 inches (178cm) from the screen (p. 86). Bracken 

(2005) presented both 480i SD and 1080i HD content on a 65-inch screen, with the chair 
positioned 6 feet (183cm) from the screen (p. 197). Moon et al. (2009) presented 480i SD 

and 1080i HD content on both 15-inch and 52-inch screens, with subjects seated 6 feet 
(183cm) from both televisions (p. 13). While this research does not vary screen size, it is 

still important that the viewing distance is controlled for all participants. 

While the typical viewing distance and angle at which people actually view television 

sets can vary greatly with different screen sizes and viewing environments (e.g. in the 
lounge, kitchen or bedroom), the viewing distance from a computer monitor is 

relatively fixed due to the interaction with the computer via keyboard and mouse. This 
means the distance at which most people view full-screen video content on computers 

is relatively fixed. For watching video on computer, THX (experts in audio-visual 
presentation, and the creators of the audio-visual system originally used to present the 

Star Wars films), recommend a monitor viewing distance of 71cm, with a maximum 
vertical viewing angle of 15 degrees (THX 2009). This agrees with research on 

computer ergonomics recommending an approximate viewing distance of between 64-
89cm (Ankrum 1996). 

The chosen computer laboratory allowed participants to sit comfortably approximately 
71cm away from the monitor at a height within 15 degrees of the monitor, while also 

providing adequate space for the participant to answer the written questionnaire and 
have access to the computer keyboard to control the video. To limit any possible biases 

from different physical layouts, all of the computer systems used were setup the same 
way. The monitor was positioned at the very back of the desk, with the keyboard 

placed directly in front of it. The mouse was purposely moved behind the screen so 
that the participant would not use it, as moving the mouse brought up a video control 

toolbar. By using the spacebar on the keyboard to play and pause the video, there 
would be no visual interruption to the video. The headphones were placed on the left 

side of the desk. Based on the dimensions and layout of the desk, this should allow the 
participant to comfortably view and control the video from the recommended distance 

of approximately 71cm. This layout also provided adequate room for the participant to 
fill in the full-page A4 questionnaire. The desk layout used for all computer terminals 
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in CO 3.03 is illustrated in Figure 3.8, and a photo of this setup is shown in Appendix 
7. 

FIGURE 3.8 Desk Layout 

 

 
 

3.7.5 Laboratory Environment 

A serious difficulty with researching marketing communications effectiveness is that 
showing material in a laboratory environment predisposes people to pay attention, 
and this situation is not realistic of the actual viewing environment in which there are 
a number of distractions capable of stealing the viewer’s attention (Pickton & 
Broderick 2005). For example, television is usually viewed in a social context with 
multiple people and a number different distractions. As this research is utilising online 
video, which is more likely to be viewed by an individual, the difference between the 
laboratory environment and a typical viewing environment should not be as large.  
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Nevertheless, it must be recognised that there are still issues around how the physical 
environment can affect responses. For example in HDTV framing research by Joor et 
al. (2009), the television hardware was purposely laid out in a way that would lead 
participants into believing they were viewing HD images. Combined with other 
framing techniques, this ultimately led the participants to believe they were viewing 
HD images when in fact they were viewing SD images. While it is unlikely that a 
standard desktop computer system will be linked to varying resolution and image 
quality, this highlights the importance of controlling the laboratory environment to as 
much as possible represent a realistic viewing environment.  

The chosen computer laboratory allowed the researcher control over the amount of 
fresh air, temperature, and the amount of artificial and natural light. In order to limit 
any possible biases resulting from the environment in which the commercials are 
viewed, special care was taken to ensure participants would be both comfortable and 
not distracted from the video stimuli. This involved monitoring each of these 
aesthetical factors in the experiment environment. See Appendix 7 for information on 
how each of these factors was controlled.  

One other issue with using a computer laboratory is the possible interaction between 
participants. As the eight different treatment’s are shown simultaneously within the 
one computer laboratory, the actual physical layout of the computer laboratory is 
important in determining the way the eight treatments are spread across the terminals. 
Because the order in which each of the pairs of commercials plays has been 
randomised, spreading the eight treatments appropriately across different computer 
terminals should ensure participants to not notice variations in quality from 
neighbouring screens to their own screen when exactly the same commercial is 
playing. To achieve this the room was mapped out, with computer terminals labelled 1 
to 33. Computer 19 was not used due to a large mark on the screen. The remaining 32 
terminals were then sequentially loaded with one of the eight video treatments 
(labelled G1 to G8). This installation process involves copying one of the eight video 
files to a private location on each computer. These files could not be viewed outside of 
the experiments, and could be readily accessed when required for each experiment. 
The overall layout of the eight treatments is illustrated in Figure 3.9. This layout 
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should ensure each participant with a given treatment video is adequately spaced 

from other participants with the same treatment video. 
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FIGURE 3.9 Computer Lab CO 3.03 Layout 
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3.7.6 Facilitation and Procedures  

Alongside a thorough understanding of computer and video technology, the 

researcher has the required facilitation skills to successfully conduct the experiment. 

As the researcher has designed the experiment, and knows the full intricacies of the 

method, it was practical for the researcher to facilitate all experiments. This removes 

the need to train other individuals, and helps ensure the experiments are run correctly 

and consistently. The facilitation procedure is explained in more detail in Appendix 

8A, and the shortened guide used by the researcher to conduct each experiment is 

included in Appendix 8B.  

A number of procedures were followed to ensure the laboratory was appropriately 

setup for each experiment. This includes the setup of the demonstration computer at 

the front of the room, and the specific steps taken to setup each of the individual 

computer terminals (see Appendix 8C). Participants are seated based on the random 

assignment procedure outlined shortly in Section 3.8.4. The map of the room shown in 

Figure 3.9 is used to aid during this process. 

3.7.7 Pilot Test 

To ensure that the experiment can be run without any variability (Creswell 2003), a 

final pilot test was run with eight people known to the researcher. This involved using 

the actual computer laboratory and following all of the procedures just outlined. The 

pilot test went exactly as planned, and all participants were able to complete the 

experiment without any issues. As these people were close to the researcher and likely 

aware of the nature of the research being carried out, it was decided not to use the 

results from this pilot test, as they would likely be biased by their predisposition at the 

time of data collection. Furthermore, these eight people were not invited to participate 

in the actual experiments.  

3.8 Sample Selection 

While this research aims to gain a general understanding of how resolution differences 

influence evaluation of commercials throughout New Zealand, it is exploratory and 

there are a number of practical restrictions that must be imposed on the sample used 
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to make the research possible. Firstly, the sample frame was restricted based on 
location, ease of access and personal characteristics. The maximum number of 
participants was then dependent on the financial resources available to provide 
incentives for participation. Based on this maximum number of participants, the 
number of experiment timeslots and the time and dates of experiments is outlined. 
Next, the sample selection process is explained, followed by the procedure used to 
randomly assign participants to each of the eight treatment groups. Finally the overall 
sample selected for the study is summarised. 

3.8.1 Sample Frame 

The sampling frame was restricted by location, ease of access to students, and the 
requirement of adequate eyesight and hearing. 

3.8.1.1 Location 

The geographical dispersion of New Zealanders would require conducting the 
experiment at a number of different venues throughout the country, involving 
coordination of the required equipment, resources, experiment settings and researcher 
travel and time. This would be highly impractical and well outside the resources 
available for this research. Therefore, as the researcher is located at the University of 
Otago in Dunedin, New Zealand, carrying out all experiments with the facilities 
available at the university was required in order to allow the research to take place. 
This simultaneously decreased costs, while also ensuring the experiments are 
conducted in a consistent environment. The sampling frame was therefore firstly 
restricted to Dunedin residents. 

3.8.1.2 Student Sample 

Ideally the sample frame would include a wide range of television viewing public, 
who are in the target market of the television advertisers. This would allow the 
research to gain an understanding of how evaluation varies with differences in 
demographics, such as age, income, education and ethnicity. However, due to the 
design of the research utilising eight different treatment groups, the size of the sample 
required to measure such variation would be well beyond the resources available for 
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this research. Therefore, while understanding how evaluation varies across a large 
sample would be useful, it is not currently practical. 

Firstly, the primary purpose of this study is to gain a preliminary understanding of 
how mixing the resolution of commercials affects people’s evaluation and recall of 
these commercials. Using a sample predominantly comprised of students should allow 
this research to gain such an understanding, and provide the foundations for larger-
scale research into how such variations affect evaluation within the population. As the 
research is being carried out in Dunedin, and the University of Otago campus is in 
close proximity to a large population of students and people with similar lifestyles, it 
is practical for this research to use a sample comprised from these people. It is not 
believed that using a sample of mainly students will be restrictive on the results of the 
research as student samples are commonly used in research on television media 
effects. 

In accessing the impact of screen size on the creation of presence, Lombard et al. (1997) 
used a sample of 80 undergraduate students (40 female, 40 male), who were enrolled 
in entry-level communications courses at the university involved in the experiment. 
Their ages ranged from 18-28 with a mean age of 20 (p. 101). In similar research by 
Lombard et al. (2000), 65 undergraduate students were used (30 female, 35 male), with 
their age ranging from 17 to 43 years, with a mean age of 20.7 (p. 86). In Bracken’s 
(2005) research on the creation of presence with high-definition television, 95 
undergraduate students participated (56 female, 39 male), aged between 19 and 55 
years old, with a mean age of 25.9 years (p. 197). In research by Moon et al. (2009) on 
consumer responses to high-definition advertising, all 80 participants (53 female, 27 
male) were university students (p. 12). In research by Lee and Lee (2007) on the effect 
of high-definition television on experiencing presence, all 82 subjects were graduate 
and undergraduate students (p. 9). In Joor et al.’s (2009) study of the framing of high-
definition television, all 60 participants were communications students studying at a 
Polytechnic, with both female and male participants in the sample aged between 19 
and 25 years. 

Of special consideration is that most of these student samples have used 
communications students with an average age of 20 years. As all of these studies are 
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based around communications and media effects, it is possible that communications 

students would have an above-average knowledge of the topic under investigation, 

and this could likely influence their responses to the treatments. To limit such biases in 

this research, it was decided that the sample should be from a general student-base, 

rather than be subject-specific. Also, for ethical reasons subjects would need to be age 

18 years or older (see ethical approval in Appendix 9). 

3.8.1.3 Personal Characteristics 

As this research focuses on varying the quality of a commercial, the participant must 

have good eyesight and hearing. Any large variations in participant’s hearing and 

eyesight could strongly bias their viewing experience and subsequently their 

evaluation and recall. If a participant required glasses or contact lenses for their 

eyesight, it would therefore be required for them to bring such corrective measures to 

the experiment in order to participate. Therefore, based on these three restrictions, the 

sampling frame was restricted to: 

• Dunedin residents. 

• Students or student-lifestyle, aged 18 years or older. 

• Appropriate eyesight and hearing. 

Furthermore, this research has received ethical approval, and this is shown in 

Appendix 9. Based on this the information sheet given to each participant, and 

subsequent consent form should they choose to participate, are also attached in 

Appendices 10A and 10B. 

3.8.2 Sample Size 

As this research requires people to give up a large amount of their time (45 minutes), it 

was necessary to provide an incentive for people to participate in the research. This is 

common in media effects research. For example, Lombard et al. (1997) offered students 

extra credit for their participation, and Moon et al. (2009) provided their subjects with 

a small gift card. As options such as extra credit were not applicable, a financial 

incentive would be used. The total sample size is then directly dependent on the 

financial resources available, and the individual cost of each incentive. Based on 
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contributions from the Otago University Marketing Department and the researcher, a 
total of $1600 NZD was available to provide incentives for people to participate in the 
research. Based on the maximum time required to complete the experiment, it was 
decided an incentive with the value of $20 NZD would be required, and a supermarket 
voucher of this value would be given to each participant. Therefore, based on the total 
financial resources available, the total number of participants warranted by the study 
was restricted to 80. Spreading the number of participants equally across the eight 
treatment groups then results in 10 participants per group (n = 10). While this number 
is smaller than desired (i.e. n > 30), due to the rich nature of the repeated measure 
process and within-and-between design of this research, it is believed that this sample 
will still allow the research to gain a preliminary understanding in this area. 
Nevertheless the implications of this small sample will be explained in further detail 
during the analysis and discussion of the results in the next section. Based on this 
maximum sample size, the number of experiment slots and the time and date of 
experiments are now discussed. 

3.8.2.1 The Number of Experiment Timeslots 

The computer laboratory allows a maximum or 32 participants to simultaneously take 
part in the research (four per treatment group). As the total sample size is restricted to 
80 participants (10 per treatment group), this means at least three experiment slots 
would be required. However, in order to achieve the required sample of 80 
participants, it was decided greater number of experiment slots would be offered at 
more flexible times of the day and week. Furthermore, as it would be unknown how 
many participants would actually turn up to each experiment, this gives the research 
more flexibility to ensure a total of 80 participants is achieved. This means more than 
80 participants would be deliberately enrolled in the research, with the assumption 
that at least some participants would not turn up to experiments. Each experiment 
would then be run on a case-by-case basis, with all participants sequentially seated in 
each of the eight treatment groups. Once the 80th participant was seated (the 10th 
participant in treatment group eight), all future experiments would be cancelled (see 
Appendix 12B for this process). 
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3.8.2.2 Time and Date of Experiments 

The next decision involves choosing the overall timeframe for carrying out all of the 
experiments. Once the research was ready, and based on the availability of the selected 
computer laboratory, the week starting Monday 12th October in 2009 was chosen to 
carry out the experiments. This week was in between the last week of Otago 
University lectures and the first week of exams, meaning the room was frequently 
available, and students were less likely to have class. The amount of time required to 
setup, run and pack up the experiment meant the laboratory must be available for two 
hours. As the majority of participants would likely be students, both morning and 
weekends were avoided. Based on the availability of the room at the time, nine 
experiment timeslots throughout the week were then chosen, ranging from Monday to 
Friday, with the earliest starting at 11.30am and the latest starting at 5.30pm. To allow 
experiments to start on time, participants were requested to report to the computer 
laboratory 10 minutes before the start of the experiment. The nine scheduled 
experiment slots are listed in Table 3.16. 

TABLE 3.16 Room Bookings and Experiment Timeslots 

Date Room Booking Report Time Experiment 

12.00pm – 1.50pm 12.20pm 12.30pm – 1.30pm 
Monday 12/10/09 

4.00pm – 5.50pm 4.20pm 4.30pm – 5.30pm 

Tuesday 13/10/09  11.00am – 12.50pm 11.20am 11.30am – 12.30pm 

11.00am – 12.50pm 11.20am 11.30am – 12.30pm 

1.00pm – 2.50pm 1.20pm 1.30pm – 2.30pm 

3.00pm – 4.50pm 3.20pm 3.30pm – 4.30pm 
Thursday 15/10/09  

5.00pm – 6.50pm 5.20pm 5.30pm – 6.30pm 

11.00am – 12.50pm 11.20am 11.30am – 12.30pm 
Friday 16/10/09 

1.00pm – 2.50pm 1.20pm 1.30pm – 2.30pm 
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3.8.3 Sample Selection Process 

Due to the limited time and resources available for this study, a fully randomised 

sample selection was not practical. As the sampling frame is based around students, it 

was decided to utilise a convenience sample selected through a snowballing approach. 

This involved inviting a number of people known by the researcher, and who met the 

sampling frame conditions. These people were informed to invite anyone they knew 

who also met the required conditions, and this process continued until a large enough 

sample was achieved. 

As the commercials were sourced online and presented on computer systems, it was 

decided that utilising a sample selection method reminiscent of modern online 

communication would be acceptable for this research. Facebook is a large online social 

media platform in use throughout the world, which offers extremely efficient and 

dynamic communication between users. While it could be argued that using Facebook 

restricts the sample to Facebook users only, the high adoption and frequent use of 

Facebook among University students and people with a similar lifestyle (the sampling 

frame) mitigates such problems. Therefore, for the outlined sample frame, Facebook is 

a common form of efficient communication, and this justifies using it as a tool for 

selecting the sample. Using Facebook ultimately allows the sample selection to be 

efficient, less costly, and to acquire the required sample size easily. 

A Facebook event was setup that provided an explanation of what the research was 

about and who was being sought to participate (see Appendix 11A). This provides 

clear details of where and when the research is taking place, what participants need to 

bring and what incentive is provided for those who participate. Explicit instructions 

explain to prospective participants how they would indicate whether or not they 

wished to take part in the research, alongside how to indicate which of the available 

experiment timeslots suited them. The event page also explained how to invite other 

people who also met the selection criteria and may be interested in the research. This 

page was setup so people who were not initially invited to the event – people 

unknown by the researcher – could invite themselves and other friends to partake in 

the research.  
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Initially 90 people were invited directly by the research, and a further 244 people 
unknown to the researcher were invited indirectly. Of the total 334 people invited to 
participate, 92 people indicated their intention to participate over all nine timeslots (of 
which 70% were unknown to the researcher). As it was unknown how many 
participants would actually turn up to each timeslot, when extra people turned up to 
each timeslot, they were allowed to participate. This meant that the total of 80 
participants was achieved at the end of the seventh experiment (Thursday 15/10/09 
5.30-6.30pm). By this point 10 people who indicated attendance did not show, an extra 
7 people had turned up, and a further 9 participants were scheduled for the eighth and 
ninth timeslots on Friday 16/10/09. These 9 participants were notified that their 
experiment had be cancelled due to capacity, and all further people were turned away 
(see Appendices 11C and 11D). This sample selection procedure is summarised in 
Table 3.17, and explained in more detail in Appendix 11B. 

TABLE 3.17 Sample Selection Procedure 

 Total 

Directly Invited by Researcher 90 

Indirectly Invited (by snowballing) 244 

Total Invited to Participate 334 

Indicated Attendance 92 

-  Did not turn-up 10 

+ Extra Attendance 7 

-  Not Required (as 80 max) 9 

Total Participants (n) 80 

 

3.8.4 Random Assignment 

Any systematic differences between participants and the experiment environment can 
affect the outcome of the experiment. Random assignment eliminates the likelihood of 
systematic differences, so that differences in the outcomes can be linked to the 
treatments (Creswell 2003). As outlined, rather than separate treatment and control 
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groups, the design of this research requires all participants to receive some treatments 

(e.g. SD-HD and HD-SD) and some control measures (e.g. SD-SD and HD-HD). 
Therefore, as all eight treatment groups are simultaneously measured, not all 

participants would necessarily turn up to each experiment, and extra participants were 
allowed to participate, it was not possible to randomly assign participants to treatment 

groups before the experiments, as this would have resulted in an uneven number of 
people in each treatment group. Rather, it was necessary to randomly assign each of 

the participants to each of the eight treatments at the beginning of each experiment. As 
all eight treatment groups were simultaneously measured, each participant had equal 

chance of being in each of the groups. The procedure used to randomly seat 
participants at each of the computer terminals is now outlined: 

Step 1: All participants are welcomed into the room, and gathered at the front of 
the room in order to be seated. 

Step 2: The researcher selects the person on the far left of the group, and begins 
seating at each of the computer terminals, starting at the front of the room 

with computer one and continuing in order up to computer 32 (see room 
layout in Figure 3.9). 

Step 3: Each successive experiment continues seating based on the treatment 
type received by the last seated participant in the prior experiment. For 

example 21 participants were seated in the first experiment, with the last 
person seated at a computer with treatment five (G5). This means at the 

start of the second experiment, the first participant to be seated was 
placed at the first computer loaded with treatment group six (G6), which 

is computer terminal six. The next participant is then seated at computer 
7 and so on. 

Step 4: This process then continues up until the 80th participant is seated (in 
treatment group eight), and all further participants are turned away. This 

way, every participant has an equal chance of being in each of the eight 
treatment groups, while also ensuring an equal number of participants 

receive each treatment. 
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3.8.5 Overall Sample 

The sampling frame was restricted to people living in Dunedin, New Zealand, who are 

currently a student or living a student lifestyle, age 18 years or older, and with 

appropriate eyesight and hearing. Due to limited financial resources, a maximum of 80 

participants was warranted, resulting in 10 participants per treatment group. These 

participants were selected by a snowballing approach utilising the social network tool 

Facebook. Participants were then randomly assigned to one of the eight groups during 

each experiment slot. Based on the sampling procedures outlined, the dispersion of 

gender, age, and occupation across each of the eight treatment groups is summarised 

in Table 3.18.  

TABLE 3.18 Sampling Frame by Treatment Group 

Treatment Group G1 G2 G3 G4 G5 G6 G7 G8 Total 

Total Participants (n) 10 10 10 10 10 10 10 10 80 

Male 6 6 3 4 5 6 4 3 37 / 80 
(46.25%) 

Gender 

Female 4 4 7 6 5 4 6 7 43 / 80 
(53.75%) 

Min 18 20 20 19 19 18 19 19 18 

Max 23 23 23 22 22 25 25 23 25 
Age  
 
 

Mean 
(SD) 

21.00 
(1.53) 

21.22 
(0.97) 

21.37 
(1.06) 

20.80 
(1.03) 

21.30 
(1.06) 

21.40 
(1.90) 

21.50 
(1.78) 

21.30 
(1.34) 

21.23 
(1.36) 

Student 8 10 10 10 9 9 8 9 73 / 80 
(91.25%) 

Occupation 

Other 2 0 0 0 1 1 2 1 7 / 80 
(8.75%) 
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Eight groups of 10 participants received eight different treatments respectively, 

resulting in a total of 80 subjects taking part in the research. The number of males and 

females in each group does vary, which is accentuated by the relatively small sample 

size for each group (n = 10). Across all eight groups, 37 males (46.25%) and 43 females 

(53.75%) participated. The age range for each of eight groups is relatively similar, with 

the youngest participants aged 18 years old, and the oldest participants aged 25 years 

old. The mean age for all eight treatment groups is similar and approximately 21 years. 

Most participants identified themselves as students (91.25%), with a relatively even 

distribution across each of the eight groups. This shows why education level and 

annual personal income have been left off this table, as due to using a predominantly 

student sample, with a relatively small number of participants per group (n = 10), 

there was little variation in education level or income. 

3.9 Summary 

This research uses a factorial between-and-within design, whereby the resolution and 

order of 12 different pairs of commercials is systematically varied across eight different 

treatment groups. Between each pair of commercials evaluation, visual recall and 

previous exposure is measured via a written-questionnaire. Demographic information 

and general media use questions are also asked. All experiments are carried out in a 

computer laboratory, whereby participants each view their own screen and have 

control over the amount of time required to answer questions. A convenience sample 

was selected through a modern social media snowballing approach, resulting in 80 

participants being randomly assigned to each of the eight treatment groups and a 

sample of 10 participants per treatment group. 
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4.0 Results and Discussion 

 

 

 

Once all experiments were conducted, all data from the written questionnaires is input 
into SPSS (PASW) version 18.0. This section is split into three main parts, with the first 
set of analyses and discussion concerning the evaluation of the commercials (Section 
4.1), followed by the visual recall of the commercials (Section 4.2), and, lastly, an 
overview of the participants’ media use (Section 4.3).  

4.1 Evaluation of Commercials 

Two hypotheses were formulated based on the influence of resolution combination 
upon the way a commercial is evaluated. These are now restated: 

H1a: Increasing the resolution of a commercial relative to the preceding commercial 
will result in the second commercial being evaluated differently in relation to 
the first commercial than if both commercials were presented in the same 
resolution. 

H1b: Decreasing the resolution of a commercial relative to the preceding commercial 
will result in the second commercial being evaluated differently in relation to 
the first commercial than if both commercials were presented in the same 
resolution. 

To test these hypotheses and whether different resolution combinations significantly 
affect evaluation of the commercials, linear mixed modeling is used to appropriately 
model covariance, while also allowing all data to be used in the analysis. The 
normality of the data is firstly analysed in order to determine whether it is appropriate 
for this analysis. This is followed by an explanation of how the model is specified, and 
why a compound symmetric covariance structure was most appropriate. Based on the 
standard errors attained through this modeling procedure, the mean response for all 
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13 evaluative criteria for each resolution combination is then analysed. As there is 
evidence of an order effect regardless of resolution combination, the mean differences 
between the responses for different resolution combinations are then analysed based 
on evidence of an overall affect on the evaluation. The overall and individual 
significance of resolution combination on each of the evaluative criteria are then 
discussed in detail. Based on this overall analysis the results provide evidence to 
accept the hypotheses that a) increasing, and b) decreasing, the resolution of a 
commercial relative to a preceding commercial does influence the way the commercial 
is evaluated. 

4.1.1 Linear Mixed Modeling 

The design of this research involves eight groups of participants, with each group 
receiving a different variation of 12 different pairs of commercials. One issue with 
repeated-measures designs is that correlated data are common with repeated 
measurements of experimental subjects (McCulloch & Searle 2000). A major advantage 
of using a mixed linear modeling procedure (called MIXED in SPSS) is that it can 
handle unequal variances and correlated data. In general linear modeling (GLM) it is 
commonly assumed the covariance matrix structure is diagonal only (SPSS 2005). 
However, this assumption is often violated when repeated measurements on each 
subject are made. Ignoring possible correlations in the data can result in incorrect 
conclusions, and it is for this reason that MIXED is considered a better alterative to 
GLM when observations are correlated. 

Furthermore, MIXED also extends beyond GLM repeated measures models, allowing 
the number of repetitions to be unequal (McCulloch & Searle 2000). This is necessary 
as the sample size of each group in this research is relatively small (n = 10), and as 
some subjects missed a small number of measures, the research cannot afford to 
remove them from the analysis. Using the MIXED procedure allows all the data 
collected to be included in the analysis. Therefore, in order to test for significant 
differences in evaluation of the 13 evaluative criteria across different combinations of 
resolution, over the 12 different pairs of commercials, a linear mixed model procedure 
(MIXED) is used. This involves reorganising the data in SPSS so that each repeated 
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measure is shown in a separate row, and a new variable added to identify each 
participant (called CODE_GXPX). 

4.1.2 Normality 

One of the requirements of linear mixed-effects modeling is that the data are sampled 
from normal distributions. This involves looking at the skewness, kurtosis and 
unimodality of the data for each of these variables. As shown by the skewness and 
kurtosis statistics included in Appendix 12A, the distribution of all 13 evaluative 
variables is well within the acceptable guidelines (±1.5 and ±3.0 respectively). 
However, a visual inspection of the distribution of each variable reveals only eight of 
the 13 variables appear unimodal, with five of the measures looking bi-modal (see 
Appendix 12B). These include Fast-pacing (Q2), visual impact (Q3), colour (Q5), 
brightness (Q7) and intensity (Q8). It was decided to proceed with analysing all 
variables at this stage, however the results must be considered with caution. 

4.1.3 Fixed-effects Model Specification 

For each of the dependent measures (evaluative criteria), the model is setup to test 
whether the fixed effect of quality (the four combinations of resolution) significantly 
affect a person’s evaluation. The initial setup of the model involves specifying the 
individual subjects through their unique identification codes (GXPX). Each of the 12 
pairs of commercials previously labeled 1 to 12 represents the repeated measure (as 
labeled by the variable “Pair Number”). The resolution combination (Quality) is 
defined as a fixed effect, and there are no random effects. The evaluative criterion 
being tested is defined as the dependent variable (e.g. “Q1_PROFESSIONAL”, 
“Q2_FASTER” and so on). Finally, as this model has no random effects, the covariance 
structure is specified for the repeated measures instead of in the random model 
specifications (Norusis 2008). As the choice of covariance structure is slightly more 
complicated it will now be explained. 

4.1.4 Choice of Covariance Structure 

There are a number of residual covariance structures that can be used to model the 
data. These include ‘Unstructured’ (UN), ‘Compound Symmetry’ (CS), 
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‘Autoregressive 1’ (AR)1 and ‘Toeplitz’. The unstructured covariance structure 
estimates each covariance individually, letting the data dictate what it should be, 
however it is less powerful than if the proper covariance structure is used (Dallal 
2001). Compound symmetry assumes the correlations across pairs of measures are 
equal, and is a reasonable assumption when repeated measured involve different 
conditions, such as responses to different treatments (Dallal 2001). Finally, both the 
AR(1) and Toeplitz covariance structures involve time lags and should only be 
considered when time points are equally spaced (Norusis 2008). 

However, as the repeated measures in this research are not time dependent, and are 
presented in different orders to each of the eight treatment groups, both the AR(1) and 
Toeplitz models are not appropriate. In order to decide between an unstructured or 
compound symmetric covariance structure, a common procedure is to test how well 
the model fits when a given structure is used (Norusis 2008). This involves using 
goodness-of-fit statistics, including -2 Restricted Log Likelihood (-2LL), Akaike's 
Information Criterion (AIC) and Schwarz's Bayesian Criterion (BIC). The -2LL does not 
penalize a model for the total number of estimated parameters, whereas the AIC does 
impose a penalty, and the BIC involves an even stronger penalty than the AIC 
(Norusis 2008). The statistics software used in this research (SPSS) calculates these 
statistics in ‘smaller is better’ form, meaning smaller values indicate a better fit.  

To decide which covariance structure should be used, models were fitted with both the 
unstructured (UN) and compound symmetry (CS) structures, with the -2LL, AIC and 
BIC recorded for each (as outlined by Norusis 2008, p. 240). These are shown in 
Appendix 13. As -2LL doesn’t penalize a model for the total number of parameters 
estimated, it is always smallest for an unstructured covariance matrix (Norusis 2008). 
For six of the 13 evaluative models, the BIC goodness-of-fit criteria suggest the 
compound symmetric covariance structure, and for the remaining seven models both 
the AIC and the BIC suggest compound symmetric (see Appendix 13). Overall, these 
goodness-of-fit criteria suggest the compound symmetric covariance structure is most 
appropriate for each of the models. The SPSS output for the mixed modeling 
procedure for all 13 evaluative criteria with compound symmetry are included in 
Appendices 14A to 14N. 
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4.1.5 Mean Evaluation for Each Resolution Combination 

Now that the covariance structure and model have been chosen, the next step is to 

look at the mean response over all advertisements, presentation orders and subjects, 

for each of the evaluative measures given one of the four resolution combinations. This 
involves considering the framing of the questions. All 13 evaluative questions asked 

participants to rate positively worded statements comparing the second commercial to 
the first commercial. For example “The second advertisement is more professional” 

(Q1), “The second advertisement has a stronger visual impact” (Q3), and “The second 
advertisement is easier to follow” (Q10). These were all measured on the same 5-point 

Likert-scale where 1 = “Strongly Disagree” to 5 = “Strongly Agree”. Therefore a 
response greater than 3 (i.e. 4 or 5) shows the participant agrees with the statement, 

while a response less than 3 (i.e. 1 or 2) shows the participant disagrees with the 
statement, and a response of 3 shows the participant neither agrees nor disagrees with 

the statement (they are neutral).  

Using the standard errors obtained through the MIXED procedure for each of the 13 

evaluative criteria, t-tests are then carried out for each of the four resolution 
combinations (SD-HD, SD-SD, HD-SD, HD-HD) to see if the mean response is 

significantly different from 3. See Appendix 15 for a plot of the mean values of each 
resolution combination for each of the 13 evaluative measures. The difference between 

the mean response and a value of 3 for each resolution combination is shown in Table 
4.1, alongside the respective standard error, test statistic and p-value. Mean values 

significantly different from 3 at the 5% level are shown in bold.  
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TABLE 4.1 Tests for Differences from 3 for Evaluative Criteria 

 Evaluation SD-HD SD-SD HD-HD HD-SD 

Visual impact 
(Q3) 

M - 3 
(SE) 

t 
Sig. 

0.855 
(0.085) 
10.059 

p < 0.000 

0.302 
(0.085) 
3.553 

p < 0.000 

0.215 
(0.085) 
2.529 

p = 0.012 

- 0.287 
(0.085) 
- 3.377 

p = 0.001 

Colour 
(Q5) 

M - 3 
(SE) 

t 
Sig. 

0.425 
(0.085) 
5.000 

p < 0.000 

0.244 
(0.085) 
2.871 

p = 0.004 

0.120 
(0.085) 
1.412 

p = 0.2306 

- 0.212 
(0.085) 
- 2.494 

p = 0.013 

Clarity  
(Q6) 

M - 3 
(SE) 

t 
Sig. 

1.004 
(0.075) 
13.387 

p < 0.000 

0.268 
(0.075) 
3.573 

p < 0.000 

0.167 
(0.075) 
2.227 

p = 0.026 

- 0.475 
(0.075) 
- 6.333 

p < 0.000 

Image 

Brightness 
(Q7) 

M - 3 
(SE) 

t 
Sig. 

0.659 
(0.083) 
7.940 

p < 0.000 

0.176 
(0.083) 
2.125 

p = 0.034 

0.087 
(0.083) 
1.048 

p = 0.295 

- 0.340 
(0.083) 
- 4.096 

p < 0.000 

Emotion (Q4) 

M - 3 
(SE) 

t 
Sig. 

0.155 
(0.084) 
1.845 

p = 0.066 

0.022 
(0.084) 
0.262 

p = 0.793 

0.021 
(0.084) 
0.250 

p = 0.803 

- 0.130 
(0.084) 
- 1.548 

p = 0.1223 Message 

Information 
(Q9) 

M - 3 
(SE) 

t 
Sig. 

0.124 
(0.082) 
1.512 

p = 0.131 

0.161 
(0.083) 
1.940 

p = 0.053 

0.109 
(0.083) 
1.313 

p = 0.190 

- 0.097 
(0.082) 
- 1.183 

p = 0.2373 

Pacing 
(Q2) 

M - 3 
(SE) 

t 
Sig. 

0.100 
(0.093) 
1.075 

p = 0.283 

0.029 
(0.094) 
0.309 

p = 0.757 

0.083 
(0.094) 
0.883 

p = 0.378 

- 0.025 
(0.093) 
- 0.269 

p = 0.390 

Intensity 
(Q8) 

M - 3 
(SE) 

t 
Sig. 

0.268 
(0.088) 
3.045 

p = 0.002 

- 0.001 
(0.089) 
- 0.011 

p = 0.991 

0.037 
(0.089) 
0.416 

p = 0.678 

- 0.058 
(0.088) 
- 0.659 

p = 0.510 

Speed 

Length 
(Q12) 

M - 3 
(SE) 

t 
Sig. 

0.135 
(0.078) 
1.731 

p = 0.084 

0.206 
(0.078) 
2.641 

p = 0.009 

0.071 
(0.078) 
0.910 

p = 0.364 

- 0.106 
(0.078) 
-1.359 

p = 0.175 

Professional 
(Q1) 

M - 3 
(SE) 

t 
Sig. 

0.462 
(0.079) 
5.848 

p < 0.000 

0.284 
(0.079) 
3.595 

p < 0.000 

0.050 
(0.079) 
0.633 

p = 0.527 

- 0.129 
(0.079) 
- 1.633 

p = 0.103 

Ease of 
following 
(Q10) 

M - 3 
(SE) 

t 
Sig. 

0.491 
(0.071) 
6.916 

p < 0.000 

0.347 
(0.071) 
4.887 

p < 0.000 

0.114 
(0.071) 
1.606 

p = 0.909 

- 0.080 
(0.071) 
- 1.127 

p = 0.260 

Interesting 
(Q11) 

M - 3 
(SE) 

t 
Sig. 

0.524 
(0.084) 
6.238 

p < 0.000 

0.090 
(0.084) 
1.071 

p = 0.285 

0.045 
(0.084) 
0.536 

p = 0.592 

- 0.267 
(0.084) 
- 3.179 

p = 0.002 

Overall 

Better  
(Q13) 

M - 3 
(SE) 

t 
Sig. 

0.540 
(0.080) 
6.750 

p < 0.000 

0.175 
(0.080) 
2.188 

p = 0.029 

- 0.022 
(0.080) 
- 0.275 

p = 0.783 

- 0.286 
(0.080) 
- 3.575 

p < 0.000 
M-3 = mean - 3, SE = standard error, t = test statistic, Sig. = significance 
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4.1.5.1 The Effect of Increasing Resolution (SD-HD) on Evaluation 

On average, across all advertisements, presentation orders and subjects, there appears 
to be a difference in evaluation for nine of the criteria when the second commercial is 
shown in a higher resolution than the first commercial (SD-HD). These nine mean 
responses are all significantly greater than 3 at the 5% level. Therefore, when a 
commercial is presented in a higher resolution than the preceding commercial, it is on 
average judged to be clearer, more colourful, brighter, more intense, to have more 
visual impact, to overall be better, more interesting, easier to follow, and more 
professional. For the remaining four criteria there is no evidence of a significant 
difference from 3 at the 5% level. Therefore, when a commercial is presented in a 
higher resolution than the prior commercial, it is on average judged to be no more 
emotional, informational, faster-paced or longer. Overall, there is tentative evidence 
that increasing the resolution of an advertisement influences a persons’ evaluation of, 
and formation of attitudes towards, an advertisement. 

4.1.5.2 The Effect of Decreasing Resolution (HD-SD) on Evaluation 

Averaging across all commercials, orders and subjects, there looks to be a difference in 
evaluation for six of the criteria when the second commercial is shown in a lower 
resolution than the first commercial (HD-SD). These six mean responses are all 
significantly less than 3 at the 5% level. When a commercial is shown in a lower 
resolution than the prior commercial, it is on average evaluated to be less clear, less 
colourful, less bright, to create less visual impact, and to overall be worse and less 
interesting. These six results are for the same six criteria for which a positive change in 
evaluation was found for increasing resolution of a commercial, and therefore provide 
consistent results. For the remaining seven criteria there is no evidence of a significant 
difference from 3 at the 5% level. Therefore, when a commercial is presented in a lower 
resolution than the preceding commercial, it is on average evaluated to be no more 
intense, emotional, informational, easy to follow, professional, faster-paced or longer. 
Finding no influence on evaluation of emotion, information and pacing is consistent 
with the results found for increasing resolution. Overall, there is some evidence that 
decreasing the resolution of an advertisement influences a persons’ evaluation of, and 
formation of attitudes towards, an advertisement. 
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4.1.5.3 The Effect of Holding Resolution Constant (SD-SD & HD-HD) on Evaluation 

Now that a possible difference in evaluation has been shown when increasing or 
decreasing resolution relative to the preceding commercial, it is important to look at 
the average difference in evaluation when there is no difference in resolution. 
Averaged across all commercials and orders there should be no difference in 
evaluation when there is no difference in resolution across the two commercials. 
However, for eight of the 13 evaluative measures, holding resolution constant at a low-
level (SD-SD) appears to result in the second commercial being evaluated differently 
regardless of any difference in resolution. These eight mean responses are all 
significantly greater than 3 at the 5% level. The second commercial is on average 
judged to be clearer, more colourful, brighter, have more visual impact, and overall be 
better, easier to follow, more professional and longer.  

Furthermore, for two of the 13 evaluative measures, holding resolution constant at a 
high-level (HD-HD) also looks to result in the second commercial being evaluated 
differently regardless of any resolution difference. These two mean differences are 
significantly greater than 3 at the 5% level. The second commercial is on average 
judged to be clearer and to have more visual impact. Overall there is consistent 
evidence the second commercial is on average evaluated to be clearer and have more 
visual impact regardless of whether any two commercials are both presented in low-
resolution (SD-SD) or high-resolution (HD-HD). 

Hence it appears there is an order effect where on average the second commercial is 
evaluated differently, even when there is no difference in resolution. This is quite 
evident for each of the evaluative measures when resolution is held constant at a low 
level (8/13 measures), with a similar – albeit less prominent – effect when resolution is 
held constant at a high level (2/13 measures). Such an order effect would bias 
evaluation when the second commercial is presented in a different (i.e. higher or 
lower) resolution. Therefore, to remove this order effect when testing for such 
differences, what is of concern is whether there is a difference in evaluation between 
changing the resolution (SD-HD or HD-SD) and no change in resolution (SD-SD and 
HD-HD). This involves testing for the overall significance of resolution combination 
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on each of the evaluative criteria, followed by looking at the individual mean 
differences between each of the resolution combinations. 

4.1.6 The Overall Significance of Resolution Combination on Evaluation  

To determine the overall significance of varying resolution combination on the 
evaluation of a commercial, an F-test is carried out for each of the evaluative criteria, 
based on the fixed-effects models carried out earlier (see Appendices 14A to 14N). The 
degrees of freedom, F-statistic and significance level from the “Type III Tests of Fixed 
Effects” for each of the 13 evaluative variables are summarised in Table 4.2. 

TABLE 4.2 F-test for Resolution Combination on all Evaluative Criteria 

Type Evaluation Numerator df Denominator df F Sig. 

Visual impact (Q3) 3 942.994 29.695 p  < 0.000 

Colour (Q5) 3 921.799 8.768 p  < 0.000 

Clarity (Q6) 3 949.162 65.910 p  < 0.000 
Image 

Brightness (Q7) 3 938.412 23.162 p  < 0.000 

Emotion (Q4) 3 928.684 2.235 p = 0.083 
Message 

Information (Q9) 3 944.292 1.952 p = 0.120 

Pacing (Q2) 3 936.071 .391 p = 0.760 

Intensity (Q8) 3 938.236 2.762 p = 0.041 Speed 

Longer (Q12) 3 915.582 3.755 p = 0.011 

Professional (Q1) 3 948.125 10.862 p  < 0.000 

Ease of following (Q10) 3 947.271 12.438 p  < 0.000 

Interesting (Q11) 3 939.748 14.158 p  < 0.000 
Overall 

Better (Q13) 3 940.570 18.286 p  < 0.000 

* F-statistics significant at the 5% level are shown in bold. 

As shown in Table 4.2, there is evidence that different resolution combinations do 
influence a persons’ evaluation of most of the criteria. Ten of the 13 criteria provide 
evidence to reject the null-hypothesis that none of the resolution combinations 
influence the evaluation of the commercial. Breaking these down into type of 
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evaluation reveals all four evaluations concerning image appear significant, none of 
the two message-based evaluations are significantly affected by resolution 
combination, two of the three speed-based evaluations are significant, and all four of 
the overall evaluations are significant. 

4.1.6.1 Image Evaluation 

There is evidence that different resolution combinations do influence a persons’ 
evaluation of the image of one commercial in relation to the preceding commercial. 
The F-statistic for visual impact is strongly significant (F = 29.695, p < 0.000), 
suggesting at least one of the resolution combinations influences a person’s evaluation 
of how much impact is created by a commercials’ visuals. There is also evidence that 
resolution combination affects a person’s evaluation of how colourful a commercial is 
(F = 8.768, p < 0.000). Furthermore there is strong evidence that at least one of the 
combinations of resolution influences the evaluation of how visually clear a 
commercial is in relation to the preceding commercial (F = 65.910, p < 0.000). Lastly, 
the F-statistic for brightness is also strongly significant (F = 23.162, p < 0.000), 
suggesting at least one resolution combination affects the evaluation of how bright a 
commercial is in relation to the preceding commercial.  

Overall, there is evidence that a persons’ evaluation of visual impact, colour, clarity 
and brightness are each influenced by the combination of resolutions two commercials 
are presented in. Changing the resolution of an advertisement relative to its context 
can therefore influence a persons’ evaluation of the image, and formation of attitudes 
towards the advertisement. This is an important finding, as attitude towards the 
advertisement’s image ultimately has the ability to affect the formation of attitudes 
towards the brand and product being advertised, and therefore the chances of 
purchase intention, trial and repeat purchase. 

4.1.6.2 Message Type Evaluation 

There is no evidence that different resolution combinations influence the evaluation of 
message type within a commercial in relation to the previous commercial. The F-
statistic for emotion is just non-significant at the 5% level (F = 2.235, p = 0.083), 
providing no evidence to reject the null-hypothesis. This provides evidence that 
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resolution combination has no influence on a persons’ evaluation of how emotional a 
commercial is in relation to the previous commercial. A commercial is not perceived to 
have more or less emotional content if it is presented in a higher or lower resolution 
than the preceding commercial. Furthermore, the F-statistic for information is also 
non-significant (F = 1.952, p = 0.120), which provides evidence that resolution 
combination has no influence on the evaluation of how informational a commercial is 
relative to the preceding commercial. A commercial is not perceived to have any more 
or less informational content if it is presented in a higher or lower resolution than the 
preceding commercial. This agrees with the information shown in Table 4.2, where 
these two evaluative criteria show no evidence of statistically significant differences 
from 3 (a neutral response) for all four types of resolution combination. These results 
are consistent in suggesting that resolution combination does not influence a persons’ 
evaluation of the message contents. 

There is no evidence that varying the resolution of two commercials affects a persons’ 
evaluation of how informational or emotional a commercial is. Changing the 
resolution of an advertisement relevant to its context does not appear to influence a 
persons’ evaluation of the message content, nor the formation of attitudes towards the 
advertisement. This makes sense as such message components may be more likely to 
directly affect a persons’ attitude towards the brand instead of attitude towards the 
advertisement, by relying heavily on visual text, verbal text and other audio elements 
which are not strongly affected by the resolution of the advertisement. Providing a 
person can make out and follow the basic story and structure of a commercial, it is 
unlikely that resolution would impact on their evaluation of how emotional or 
informational the commercial is unless the resolution was so low that they can not 
visually make out objects or main textual elements within the commercial. Overall, 
varying resolution is unlikely to influence the evaluation of an advertisement’s 
message, the formation of attitudes towards the advertisement, and therefore the 
chances of purchase intention, trial and repeat purchase. 

4.1.6.3 Speed and Motion Evaluation 

There is some evidence that different resolution combinations influence the evaluation 
of the speed and amount of movement of a commercial in relation to the previous 
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commercial. Firstly, there is evidence that resolution combination affects a persons’ 
evaluation of how intense a commercial is, however this F-statistic is only just 
significant at the 5% level (F = 2.762, p = 0.041). Furthermore, the F-statistic for length 
is also significant at the 5% level (F = 3.755, p = 0.011), providing evidence that at least 
one type of resolution combination does affect a person’s evaluation of how long a 
commercial is. However, the F-statistic for pacing is highly non-significant at the 5% 
level (F = 0.391, p = 0.760), providing no evidence that different types of resolution 
combination affect the evaluation of how fast-paced a commercial is. This also agrees 
with the information shown in Table 4.2, where the evaluation of pacing shows no 
evidence of statistically significant differences from 3 for all four types of resolution 
combination.  

Overall, there is evidence that a persons’ evaluation of intensity and length are 
influenced by the combination of resolutions two commercials are presented in. 
Changing the resolution of an advertisement relevant to its context can influence a 
persons’ evaluation of the motion and speed, and their formation of attitudes towards 
the advertisement. This is an important finding, as attitude towards the 
advertisement’s speed and motion has the ability to affect the formation of attitudes 
towards the product and brand being advertised, and the overall effectiveness of the 
advertising through influencing the chances of purchase intention, trial and repeat 
purchase. 

4.1.6.4 Overall Evaluation 

Resolution combination does appear to influence the overall evaluation of a 
commercial. The F-statistic for professional is highly significant at the 5% level (F = 
10.862, p < 0.000), suggesting at least one of the resolution combinations affects a 
persons’ evaluation of how professional a commercial is. There is also evidence that 
the combination of resolution influences a persons’ evaluation of how easy a 
commercial is to follow (F = 12.438, p < 0.000). The F-statistic for interesting is also 
strongly significant at the 5% level (F = 14.158, p < 0.000), providing evidence at least 
one resolution combination affects the evaluation of how interesting a commercial is. 
Furthermore the F-statistic for how much better a commercial is evaluated to be in 
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relation to the preceding commercial, is also strongly significant at the 5% level (F = 
18.286, p < 0.000). 

Overall there is evidence that a persons’ evaluation of how professional, easy to 
follow, interesting and better a commercial is, are each affected by at least one of the 
combination of resolutions two successive commercials are presented in. Varying the 
resolution of an advertisement in relation to its context can therefore influence a 
persons’ evaluation of, and attitudes towards, the overall advertisement. This is clearly 
an important finding, as attitude towards the overall advertisement has the ability to 
affect the formation of attitudes towards the brand and product being advertised, and 
the effectiveness of the advertising through influencing the chance of purchase 
intention, trial and repeat purchase. 

4.1.7 The Significance of Individual Resolution Combinations on Evaluation 

Based on the results of the F-tests and the evaluative criteria that are shown to be 
significantly influenced by at least one of the resolution combinations, individual t-
tests are now carried out to test for significant differences between each of the four 
types resolution combinations. For each of the 10 evaluative measures this involves 
testing whether the mean difference between any two resolution combinations is 
significantly different from zero. As shown in Table 4.3, based on the four resolution 
combinations, there are six possible comparisons. The difference in evaluation between 
increasing resolution (SD-HD) and holding resolution constant (SD-SD and HD-HD) 
are shown in the first two columns (testing hypothesis H1a; that increasing resolution 
changes evaluation). The difference in evaluation between decreasing resolution (HD-
SD) and holding resolution constant (SD-SD and HD-HD) are shown in the next two 
columns (testing hypothesis H1b; that decreasing resolution changes evaluation). The 
difference in evaluation between changing both resolutions (SD-HD – HD-SD) and 
holding resolution constant (SD-SD – HD-HD) are shown in the final two columns. 
These final two tests are used as an aid in identifying the relationships between the 
different resolution combinations and evaluation. 
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TABLE 4.3 Pairwise Comparisons for Evaluative Criteria 

 
Testing H1a: 

Increasing resolution 
versus no change. 

Testing H1b: 
Decreasing resolution 

versus no change. 

Changing resolution 
of both commercials. 

 Evaluation SD-HD – 
SD-SD 

SD-HD – 
HD-HD 

HD-SD – 
SD-SD 

HD-SD – 
HD-HD 

SD-HD – 
HD-SD 

HD-HD – 
SD-SD 

Visual 
impact (Q3) 

M1- M2 
(SE) 
Sig. 

+ 0.553 
(0.122) 

p < 0.000 

+ 0.639 
(0.122) 

p < 0.000 

- 0.589 
(0.121) 

p < 0.000 

- 0.502 
(0.122) 

p < 0.000 

+ 1.142 
(0.121) 

p < 0.000 

- 0.087 
(0.121) 

p = 0.475 

Colour (Q5) 
M1- M2 

(SE) 
Sig. 

+ 0.181 
(0.128) 

p = 0.159 

+ 0.305 
(0.126) 

p = 0.015 

- 0.447 
(0.126) 

p < 0.000 

- 0.322 
(0.128) 

p = 0.012 

+ 0.628 
(0.127) 

p < 0.000 

- 0.125 
(0.126) 

p = 0.325 

Clarity (Q6) 
M1- M2 

(SE) 
Sig. 

+ 0.736 
(0.106) 

p < 0.000 

+ 0.837 
(0.106) 

p < 0.000 

- 0.743 
(0.106) 

p < 0.000 

- 0.643 
(0.106) 

p < 0.000 

+ 1.479 
(0.106) 

p < 0.000 

- 0.100 
(0.106) 

p = 0.343 

Image 

Brightness 
(Q7) 

M1- M2 
(SE) 
Sig. 

+ 0.483 
(0.121) 

p < 0.000 

+ 0.572 
(0.120) 

p < 0.000 

- 0.516 
(0.120) 

p < 0.000 

- 0.428 
(0.121) 

p < 0.000 

+ 0.999 
(0.121) 

p < 0.000 

- 0.088 
(0.120) 

p = 0.462 

Intensity 
(Q8) 

M1- M2 
(SE) 
Sig. 

+ 0.269 
(0.122) 

p = 0.028 

+ 0.231 
(0.122) 

p = 0.059 

- 0.057 
(0.122) 

p = 0.639 

- 0.095 
(0.122) 

p = 0.436 

+ 0.327 
(0.122) 

p = 0.008 

+ 0.038 
(0.123) 

p = 0.759 
Speed 

Longer 
(Q12) 

M1- M2 
(SE) 
Sig. 

- 0.071 
(0.096) 

p = 0.456 

+ 0.063 
(0.097) 

p = 0.515 

- 0.312 
(0.097) 

p = 0.001 

- 0.177 
(0.096) 

p = 0.065 

+ 0.240 
(0.096) 

p = 0.013 

- 0.135 
(0.097) 

p = 0.167 

Professional 
(Q1) 

M1- M2 
(SE) 
Sig. 

+ 0.178 
(0.112) 

p = 0.111 

+ 0.412 
(0.112) 

p < 0.000 

- 0.413 
(0.112) 

p < 0.000 

- 0.179 
(0.112) 

p = 0.108 

+ 0.591 
(0.111) 

p < 0.000 

- 0.234 
(0.112) 

p = 0.036 

Ease of 
following 
(Q10) 

M1- M2 
(SE) 
Sig. 

+ 0.144 
(0.101) 

p = 0.156 

+ 0.377 
(0.101) 

p < 0.000 

- 0.427 
(0.101) 

p < 0.000 

- 0.194 
(0.101) 

p = 0.056 

+ 0.571 
(0.101) 

p < 0.000 

- 0.233 
(0.101) 

p = 0.022 

Interesting 
(Q11) 

M1- M2 
(SE) 
Sig. 

+ 0.434 
(0.123) 

p < 0.000 

+ 0.479 
(0.122) 

p < 0.000 

- 0.357 
(0.122) 

p = 0.004 

- 0.312 
(0.123) 

p = 0.011 

+ 0.791 
(0.122) 

p < 0.000 

- 0.045 
(0.122) 

p = 0.713 

Overall 

Better (Q13) 
M1- M2 

(SE) 
Sig. 

+ 0.365 
(0.116) 

p = 0.002 

+ 0.562 
(0.115) 

p < 0.000 

- 0.462 
(0.115) 

p < 0.000 

- 0.265 
(0.116) 

p = 0.022 

+ 0.826 
(0.115) 

p < 0.000 

- 0.197 
(0.115) 

p = 0.088 

M1-M2 = mean difference, SE = standard error, Sig. = p-value significance 
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Six of the 10 evaluations are positively influenced when a commercial is shown in a 

higher resolution (SD-HD), as compared to both being shown in the same low-

resolution (SD-SD). Furthermore, eight of the 10 evaluations are positively influenced 
when a commercial is shown in a higher resolution (SD-HD), as compared to both 

being shown in the same high-resolution (HD-HD).  

• There is evidence that increasing the resolution of a commercial relative to the 

preceding commercial does change the way a commercial is evaluated 
(tentative support for hypothesis 1a). 

Nine of the 10 evaluations are negatively influenced when a commercial is shown in a 
lower resolution (HD-SD), as compared to both being shown in the same low-

resolution (SD-SD). Furthermore, six of the 10 evaluations are negatively influenced 
when a commercial is shown in a lower resolution (HD-SD), compared to both 

commercials being shown in the same high-resolution (HD-HD).  

• There is evidence that decreasing the resolution of a commercial relative to the 

preceding commercial changes the way commercials are evaluated (tentative 

support for hypothesis 1b). 

Finally, all 10 evaluations are positively influenced when a commercial is shown in a 

higher resolution (SD-HD) as compared to the opposite situation when a commercial is 
shown in a lower resolution (HD-SD). This provides overall evidence that varying the 

resolution of two commercials does influence the way they are evaluated, agreeing 
with both the results above. Furthermore, while eight of the evaluations are not 

influenced when there is no difference is resolution (HD-HD – SD-SD) as expected, 
both the evaluation of professional and ease of following are negatively influenced 

when a commercial is shown in the same higher resolution (HD-HD), as compared to 
both being shown in the same lower resolution (SD-SD). This provides some 

unexpected results regarding the way different resolution combinations influence the 
evaluation of these criteria. Based on this preliminary discussion, all of these results 

will now be examined in more detail for each of the evaluations. 
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4.1.7.1 Visual Impact 

The mean difference between SD-HD and SD-SD is positive (+0.553) and strongly 

significant (p < 0.000), and the mean difference between SD-HD and HD-HD is also 

positive (+0.639) and strongly significant (p < 0.000). This provides evidence that 
increasing the resolution of a commercial relative to the preceding commercial does 

result in the second commercial being considered to create more visual impact than 
the first commercial. For the decreasing resolution tests, the mean difference between 

HD-SD and SD-SD is negative (-0.589) and strongly significant (p < 0.000) and the 
mean difference between HD-SD and HD-HD is also negative (-0.502) and strongly 

significant (p < 0.000). There is strong evidence that decreasing the resolution of a 
commercial relative to the previous commercial results in the second commercial being 

evaluated to create less visual impact than the first commercial. The mean difference 
between SD-HD and HD-SD is also positive (+1.142) and significant (p < 0.000), which 

agrees with these results. Finally there is no evidence that the difference between SD-
SD and HD-HD is significantly different from zero at the 5% level (p = 0.475). This is as 

expected, as increasing the resolution of two successive commercials should not result 
in any difference in evaluation comparing the second commercial to the first. 

In summary, changing the resolution of a commercial relative to the preceding 
commercial does appear to affect a person’s evaluation of how much visual impact is 

created when comparing the two commercials. Presenting a commercial in a higher 
(lower) image quality than its context leads people to evaluate the advertisement as 

creating more (less) impact, and therefore influences their attitude towards the 
advertisement. While these results do appear straightforward and logical, due to the 

evidence of a bi-modal distribution and non-normality, these results are to be viewed 
with caution. 

4.1.7.2 Colour 

There is no evidence that the mean difference between SD-HD and SD-SD is 

statistically significant from zero at the 5% level (p = 0.159). However, the mean 
difference between SD-HD and HD-HD is positive (+0.305) and significant at the 5% 

level (p = 0.015). This provides partial evidence that increasing the resolution of a 
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commercial relative to the preceding commercial does result in the second commercial 

being evaluated as more colourful than the first commercial. The mean difference 
between HD-SD and SD-SD is negative (-0.447) and strongly significant (p < 0.000), 

and the mean difference between HD-SD and HD-HD is also negative (-0.322) and 
significant (p = 0.012). This suggests that decreasing the resolution of a commercial 

relative to the preceding commercial results in the second commercial being evaluated 
as less colourful than the first commercial. The mean difference between SD-HD and 

HD-SD is positive (+0.628) and strongly significant (p < 0.000), which agrees these 
results. Finally, there is no evidence of a significant difference between HD-HD and 

SD-SD at the 5% level (p = 0.325). This makes sense, as increasing the resolution of two 
successive commercials should not result in the second commercial being evaluated as 

any more colourful than the first commercial. 

Varying the resolution of a commercial relative to the preceding commercial does 

appear to affect a person’s evaluation of how colourful a commercial is. A commercial 
shown in a higher (lower) resolution relative to its context results in people evaluating 

the commercial be more (less) colourful, therefore influencing their attitude towards 
the advertisement. Due to the evidence of non-normality discussed earlier with this 

variable, these results must be viewed with caution. 

4.1.7.3 Clarity 

As shown in Table 4.3, the mean difference between SD-HD and SD-SD is positive 
(+0.736) and strongly significant (p < 0.000), and the mean difference between SD-HD 

and HD-HD is also positive (+0.837) and strongly significant (p < 0.000). This provides 
strong evidence that increasing the resolution of a commercial relative to the preceding 

commercial does result in the second commercial being evaluated as clearer than the 
first commercial. Furthermore, the mean difference between HD-SD and SD-SD is 

negative (-0.743) and strongly significant (p < 0.000), and the mean difference between 
HD-SD and HD-HD is also negative (-0.643) and strongly significant (p < 0.000). This 

provides strong evidence that decreasing the resolution of a commercial relative to the 
preceding commercial results in the second commercial being evaluated as less clear 

than the first commercial. The mean difference between SD-HD and HD-SD is also 
strongly positive (+1.479) and significant (p < 0.000), which agrees with these results. 
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Lastly, the mean difference between HD-HD and SD-SD is negative (-0.100), but not 

significant (p = 0.343). This makes sense as increasing the resolution of two successive 
commercials should not result in the second commercial being evaluated as any clearer 

than the first commercial. 

There is strong evidence that changing the resolution of a commercial relative to the 

preceding commercial affects a person’s evaluation of how clear a commercial is. This 
finding relates directly to the nature of image quality itself, whereby presenting a 

commercial in a higher (lower) resolution than its context results in people evaluating 
the advertisement’s image quality to be more (less) clear. This further shows how 

varying the image quality of an advertisement relative to its context can influence a 
person’s attitude towards the advertisement. These results are straightforward and 

make sense, as varying the relative resolution of a commercial is essentially varying 
the relative clarity of the commercial: 

4.1.7.4 Brightness 

The mean difference between SD-HD and SD-SD is positive (+0.483) and strongly 

significant (p < 0.000), and the mean difference between SD-HD and HD-HD is also 
positive (+0.572) and strongly significant (p < 0.000). There is strong evidence that 

increasing the resolution of a commercial relative to the previous commercial results in 
the second commercial being evaluated as brighter than the first commercial. The 

mean difference between HD-SD and SD-SD is negative (-0.516) and strongly 
significant (p < 0.000), and the mean difference between HD-SD and HD-HD is also 

negative (-0.428) and strongly significant (p < 0.000). There is strong evidence that 
decreasing the resolution of a commercial relative to the preceding commercial results 

in the second commercial being evaluated as less bright than the first commercial. 
Agreeing with these results, the mean difference between SD-HD and HD-SD is 

positive (+0.999) and significant (p < 0.000). Finally the mean difference between HD-
HD and SD-SD is negative (-0.088), but not significant (p = 0.462). This makes sense as 

increasing the resolution of two successive commercials should not result in the 
second commercial being evaluated as any brighter than the first commercial. 
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Overall there is strong evidence that varying the resolution of a commercial relative to 
the previous commercial affects a person’s evaluation of how bright a commercial is. 
Showing a commercial in a higher (lower) image quality than its context results in 
people evaluating the advertisement as brighter (darker), and therefore influences 
their attitude towards the advertisement. However, once again while these results 
appear straightforward, as there is evidence of a non-normal distribution for 
brightness, these results must be viewed with caution. 

4.1.7.5 Intensity 

The mean difference between SD-HD and SD-SD is positive (+0.269) and significant at 
the 5% level (p = 0.028), however there is just no evidence that the mean difference 
between SD-HD and HD-HD is significantly different from zero at the 5% level (p = 
0.059). This provides partial evidence that increasing the resolution of a commercial 
relative to the previous commercial does result in the second commercial being 
evaluated as more intense than the first commercial. There is no evidence that the 
mean difference between HD-SD and SD-SD or HD-HD, is significantly different from 
zero (p = 0.639 and p = 0.436 respectively). There is no evidence that decreasing the 
resolution of a commercial relative to the preceding commercial results in the second 
commercial being evaluated as less intense than the first commercial. Agreeing with 
these conclusions, the mean difference between SD-HD and HD-SD is positive (+0.327) 
and significant at the 5% level (p = 0.008). Finally, there is no evidence that the 
difference between HD-HD and SD-SD is significantly different from zero at the 5% 
level (p = 0.759). This is a logical result as increasing the resolution of two successive 
commercials should not result in the second commercial being evaluated as any more 
intense than the first commercial. 

There is some evidence that changing the resolution of a commercial relative to the 
preceding commercial affects a person’s evaluation of how intense a commercial is. 
Showing a commercial in a higher image quality than its context results in people 
evaluating the commercial as more intense, and therefore influences their attitude 
towards the advertisement. However, there is no evidence that a commercial shown in 
a lower resolution than the preceding commercial affects a persons’ evaluation of 
intensity, or their attitude towards the advertisement. These results must also be 
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viewed with caution due to the evidence of a non-normal distribution discussed 
earlier. 

4.1.7.6 Longer 

There is no evidence that the mean difference between SD-HD and SD-SD is 
significantly different from zero (p = 0.456). Furthermore the mean difference between 
SD-HD and HD-HD is also not significantly different from zero (p = 0.515). This 
suggests increasing the resolution of a commercial relative to the preceding 
commercial does not result in the second commercial being evaluated as any longer 
than the first. However there is evidence that the mean difference between HD-SD and 
SD-SD is negative (-0.312) at the 5% significance level (p = 0.001), although the mean 
difference between HD-SD and HD-HD is not significantly different from zero (p = 
0.065). This provides partial evidence that decreasing the resolution of a commercial 
relative to the previous commercial may result in the second commercial being 
evaluated as shorter than the first commercial. The mean difference between SD-HD 
and HD-SD is also positive (+0.240) and significant at the 5% level (p = 0.013), which 
agrees with this. Lastly there is no evidence that the difference between HD-HD and 
SD-SD is significantly different from zero at the 5% level (p = 0.167).  

Overall there is little consistent evidence that changing the resolution of a commercial 
relative to the previous commercial influences a person’s evaluation of how long the 
commercial is. Presenting a commercial in a higher or lower resolution than its context 
does not result in people evaluating the advertisement as any longer or shorter, and 
therefore does not influence their attitude towards the advertisement. 

4.1.7.7 Professional 

The mean difference between SD-HD and SD-SD is positive (+0.178), but not 
significant at the 5% significance level (p = 0.111). However, the mean difference 
between SD-HD and HD-HD is positive (+0.412), and is significant at the 5% level (p < 
0.000). This provides partial evidence that increasing the resolution of a commercial 
relative to the preceding commercial does result in the second commercial being 
considered more professional than the first commercial. The mean difference between 
HD-SD and SD-SD is negative (-0.413), and is significant at the 5% significance level (p 
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< 0.000). However, the mean difference between HD-SD and HD-HD is negative (-
0.179), but is not significant at the 5% significance level (p = 0.108). This provides 
partial evidence that decreasing the resolution of a commercial relative to the 
preceding commercial does result in the second commercial being considered less 
professional than the first commercial. The mean difference between SD-HD and HD-
SD is also positive (+0.591) and strongly significant (p < 0.000), which agrees with 
these results.  

There is also evidence that the difference between HD-HD and SD-SD is different from 
zero. As illustrated in Table 4.3, the mean difference between HD-HD and SD-SD is 
negative (-0.234) and significantly different from zero at the 5% level (p = 0.036). This 
suggests people evaluated a commercial as more professional when it was in the same 
low-resolution as the preceding commercial (SD-SD), as compared to a situation in 
which both commercials are in the same high-resolution (HD-HD). This is a strange 
result as on average there should be no difference in evaluation of professional 
between two commercials with the same resolution. This difference may explain why 
there was no significant difference between SD-HD and SD-SD, and HD-SD and HD-
HD. 

Overall, there is tentative evidence that changing the resolution of a commercial 
relative to the preceding commercial does appear to change a person’s evaluation of 
how professional a commercial is when comparing the two commercials. Showing a 
commercial in a higher (lower) image quality than its context results in people 
evaluating the advertisement as more (less) professional, and therefore influences their 
attitude towards the advertisement. However, due to an apparent ordering effect even 
when resolutions are held constant, these results are less clear. 

4.1.7.8 Ease of Following 

There is no evidence of a significant difference between SD-HD and SD-SD at the 5% 
level (p = 0.156), however the mean difference between SD-HD and HD-HD is positive 
and strongly significant at the 5% level (p < 0.000). This provides some evidence that 
increasing the resolution of a commercial relative to the preceding commercial results 
in the second commercial being evaluated as easier to follow than the first. The mean 
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difference between HD-SD and SD-SD is negative (-0.427) and strongly significant (p < 
0.000), although there is just no evidence of a significant difference between HD-SD 
and HD-HD at the 5% level (p = 0.056). Together this provides some evidence that 
decreasing the resolution of a commercial results in the second commercial being 
evaluated as less easy to follow than the first. The mean difference between SD-HD 
and HD-SD is positive ( +0.571) and strongly significant (p < 0.000), which agrees with 
these results. 

Interestingly, there is significant evidence that the difference between HD-HD and SD-
SD is different from zero. As shown in Table 4.3 the mean difference between HD-HD 
and SD-SD is negative (-0.233) and significant at the 5% level (p = 0.022). This suggests 
people evaluated a commercial as easier to follow when it was in the same low-
resolution as the preceding commercial (SD-SD), compared to a situation in which 
both commercials were in the same high-resolution (HD-HD). This may be due to 
increasing the total amount of visual stimulus presented in the two successive 
commercials making it harder to follow a given commercial due to stimulus overload, 
as compared to a situation with less overall stimulus. This also helps explain why 
there was no significant difference between SD-HD and SD-SD, and HD-SD and HD-
HD. 

Overall, there is tentative evidence that changing the resolution of a pair of 
commercials affects a person’s evaluation of how easy to follow a commercial is. 
Presenting a commercial in a higher (lower) resolution than its context leads people to 
evaluate the commercial as being easier (harder) to follow, and therefore influences 
their attitude towards the advertisement. However, due to the second commercial 
being evaluated harder to follow even when resolution is held constant, these results 
are less clear. 

4.1.7.9 Interest 

The mean difference between SD-HD and SD-SD is positive (+0.434) and significant (p 
< 0.000), and the mean difference between SD-HD and HD-HD is also positive (+0.479) 
and significant (p < 0.000). There is strong evidence that increasing the resolution of a 
commercial relative to the previous commercial does result in the second commercial 
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being evaluated as more interesting than the first. Furthermore, the mean difference 
between HD-SD and SD-SD is negative (-0.357) and significant at the 5% level (p = 
0.004), and the mean difference between HD-SD and SD-SD is also negative (-0.312) 
and significant at the 5% level (p = 0.012). This provides evidence that decreasing the 
resolution of a commercial relative to the previous commercial results in the second 
commercial being evaluated as less interesting. The mean difference between SD-HD 
and HD-SD is also positive (+0.791) and strongly significant (p < 0.000), which agrees 
with these results. Finally, there is no evidence of a significant difference between HD-
HD and SD-SD at the 5% level (p = 0.713). This is a logical result as increasing the 
resolution of two successive commercials should not result in the second commercial 
being evaluated as any more interesting relative to the first commercial. 

Overall there is strong evidence that changing the resolution of a commercial relative 
to the previous commercial influences a person’s evaluation of how interesting the 
commercial is. Showing a commercial in a higher (lower) image quality than its 
context leads people to evaluate the advertisement as more (less) interesting. This 
clearly shows how differences in image presentation can alter peoples’ attitudes 
towards an advertisement. 

4.1.7.10 Better 

Firstly, the mean difference between SD-HD and SD-SD is positive (+0.365) and 
significant (p = 0.002), and the mean difference between SD-HD and HD-HD is also 
positive (+0.562) and significant (p < 0.000). There is strong evidence that increasing 
the resolution of a commercial relative to the preceding commercial does result in the 
second commercial being evaluated as better than the first. Secondly, the mean 
difference between HD-SD and SD-SD is negative (-0.462) and significant (p < 0.000), 
and the mean difference between HD-SD and HD-HD is also negative (-0.265) and 
significant at the 5% level (p = 0.022). This also provides strong evidence that 
decreasing the resolution of a commercial relative to the previous commercial results 
in the second commercial being evaluated as worse than the first. Together, the mean 
difference between SD-HD and HD-SD is also positive and significant (p < 0.000), 
agreeing with these results. Lastly, there is no evidence of a significant difference 
between HD-HD and SD-SD at the 5% level (p = 0.088). This makes sense as increasing 
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the resolution of two successive commercials should not result in the second 

commercial being evaluated as any better or worse relative to the first commercial. 

In summary, there is strong evidence that changing the resolution of a commercial 

relative to the previous commercial influences a person’s evaluation of how much 

better or worse the commercial is. Showing a commercial in a higher (lower) resolution 

than a preceding context commercial results in people evaluating the later commercial 

as better (worse). This thoroughly illustrates the ability of differences in image 

presentation to ultimately affect a persons’ attitude towards an advertisement. 

4.1.8 Overview of Results and Acceptance of Hypotheses 

Based on the F-test results from the overall tests for significance of resolution 

combination, alongside the individual t-tests for significant differences between each 

of the four resolution combinations, the results for each of the 13 evaluations are 

summarised in Table 4.4.  
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TABLE 4.4 Summary and Evidence for Hypotheses 

 Evaluation 
Evidence for H1a: 
Increasing the resolution 
influences evaluation.1,2 

Evidence for H1b: 
Decreasing the resolution 
influences evaluation.1,2 

Visual impact (Q3) 3 Yes (positive) Yes (negative) 

Colour (Q5) 3 Partial (positive) Yes (negative) 

Clarity (Q6) Yes (positive) Yes (negative) 
Image 

Brightness (Q7) 3 Yes (positive) Yes (negative) 

Emotion (Q4) No No Message 
Information (Q9) No No 

Pacing (Q2) 3 No No 

Intensity (Q8) 3 Partial (positive) No Speed 

Longer (Q12) No Partial (negative) 

Professional (Q1) Partial (positive) Partial (negative) 

Ease of following (Q10) Partial (positive) Partial (negative) 

Interesting (Q11) Yes (positive) Yes (negative) 
Overall 

Better (Q13) Yes (positive) Yes (negative) 
1. For cases where there was a significant difference between increasing or decreasing resolution 

and only one but not both of the neutral resolution combinations (SD-SD or HD-HD), the 
evidence has been recorded as ‘Partial’.  

2. If there is evidence of a significant difference, the direction of the change is shown in brackets.  
3. As outlined in Section 4.12 and Appendices 12A and 12B, these results must be viewed with 

caution due to violations of the normality assumption. 

Overall there appears to be a relatively consistent trend where the evaluation of most 
criteria is positively influenced when the relative resolution of a commercial is 
increased, and is decreased when the relative resolution is decreased. The results show 
that varying the image presentation of an advertisement is likely to influence peoples’ 
attitudes towards an advertisement. Furthermore these results appear consistent for 
evaluation of image and the overall commercial, however the evaluation of message 
and commercial speed do not appear to be influenced for either increasing or 
decreasing resolution. Based on the results shown in this table, the overall evidence for 
the acceptance of the two specified hypotheses will now be outlined. 
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4.1.8.1 Evidence for Increasing Resolution Affecting the Evaluation of a Commercial 

There is evidence that presenting a commercial in a higher resolution than the 

preceding commercial significantly increases a persons evaluation of how colourful, 

clear, and bright the image is, alongside how much impact is created by the 
commercials’ visuals. There is also evidence that such presentation significantly 

increases the overall evaluation of how professional, easy to follow, interesting and 
better a commercial is. Evidence is also provided for the commercial being evaluated 

as more intense when viewed in a higher resolution relative to the preceding 
commercial. There is, however, no evidence that showing a commercial in a higher 

resolution relative to the previous commercial significantly influences a persons’ 
evaluation of how much emotion and information is contained in the message. 

Furthermore, there is no evidence that a higher resolution results in the commercial 
being evaluated as faster-paced or longer than the first commercial.  

In summary, it appears that increasing the resolution of a commercial relative to a 
prior commercial changes the way the image and overall commercial are evaluated, 

and therefore the formation of attitudes towards the advertisement. However there is 
no such evidence for message type or delivery speed. Based on the results discussed: 

• There is evidence to accept hypothesis H1a, that increasing resolution of a 

commercial relative to a preceding commercial does influence the way the 
commercial is evaluated. 

4.1.8.2 Evidence for Decreasing Resolution Affecting the Evaluation of a Commercial 

There is evidence that presenting a commercial in a resolution lower than a prior 

commercial decreases a persons’ evaluation of how clear, colourful and bright the 
image is, alongside decreasing the evaluation of how much impact is created by the 

visuals. Furthermore such presentation appears to significantly decrease the overall 
evaluation of how professional, easy to follow, interesting and better the commercial 

is. There is also evidence that a commercial is evaluated as shorter when shown in a 
lower-resolution relative to the prior commercial. However, there is no evidence that 

decreasing resolution of a commercial influences the evaluation of how emotional or 
informational a commercials message is. Furthermore no evidence is provided that 
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presenting a commercial in lower resolution results in the commercial being evaluated 
as any differently paced or intense.  

Overall, it appears the decreasing the resolution of a commercial relative to its context 
changes the way the image and overall commercial are evaluated, and therefore the 
attitudes formed towards the advertisement. However there is no such evidence for 
message type and delivery speed. These findings are extremely similar to the results 
found for increasing resolution of a commercial, albeit with an inverse effect on the 
direction of influence on evaluation and attitude formation. Based on the results 
discussed:  

• There is evidence to accept hypothesis H1b, that decreasing the resolution of a 
commercial relative to the preceding commercial does influence the way the 
commercial is evaluated. 

4.1.9 Summary 

Overall, there is evidence that increasing and decreasing the resolution of a 
commercial relative to a preceding commercial does significantly influence the way the 
commercial is evaluated; both hypotheses H1a and H1b are accepted. Furthermore, 
apart from evaluation of intensity and commercial length, the influence of both 
increasing and decreasing resolution appear to inversely affect the direction of 
evaluation and attitude towards the advertisements. This suggests the impact of 
decreasing resolution on evaluation of a commercial is essentially the opposite effect 
from increasing the resolution on evaluation of a commercial: 

• Increasing the resolution of a commercial results in its image being evaluated as 
clearer, brighter, more colourful and to have more impact. The overall 
commercial is evaluated more professional, easier to follow, more interesting 
and to overall be better. Increasing the resolution of a commercial relative to its 
context therefore results in more positive attitudes towards the advertisement. 

• Decreasing the resolution of a commercial results in its image being evaluated 
as less clear, less bright, less colourful and to have less impact. The overall 
commercial is also likely to be evaluated as less professional, harder to follow, 
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less interesting and to overall be worse. Decreasing the resolution of a 

commercial relative to its context therefore results in more negative attitudes 
towards an advertisement. 

4.2 Visual Recall of Commercials 

The next results to be discussed concern the amount of visual information recalled 
from the commercials. Firstly, the two hypotheses formulated based on the influence 

of resolution combination upon the amount of visual information that can be recalled 

from a commercial are restated: 

H2a: Increasing the resolution of a commercial relative to the preceding commercial 

will affect recall of the second commercial, compared to a situation in which 
both commercials are presented in the same resolution. 

H2b: Decreasing the resolution of a commercial relative to the preceding commercial 
will affect recall of the second commercial, compared to a situation in which 

both commercials are presented in the same resolution. 

To test for evidence to accept or reject these hypotheses, this section begins by 

outlining the coding procedure used to quantitatively count the amount of visual 
information recalled. This is followed by a brief outline of the linear mixed modeling 

procedure used. Next, the mean amount of recall is examined for each of the resolution 
combinations. The overall significance of resolution combination on visual recall is 

then analysed, followed by looking at the individual significance of the differences 
between each of these combinations of resolution. Based on this analysis there is little 

evidence to support the hypothesis that total visual recall is influenced by showing a 
commercial in an increased resolution relative to a prior commercial (Hypothesis 2a). 

There is also no evidence that total visual recall is influenced by showing a commercial 
in a decreased resolution relative to a prior commercial (Hypothesis 2b). 

4.2.1 Coding Procedure 

As this requires coding a qualitative measure into quantitative data, the coding 

procedure will be briefly outlined. Six questions are asked on the second commercial 
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in each pair, regarding the recall of colours, smells, tastes, textures and other objects, 
and subsequently the total amount of information recalled is summed together. This 
will be explained with examples provided from viewing the ‘Mercedes-Benz 2010 E-
Class Coupe’ commercial used in this research.  

Firstly, each colour recorded is counted individually. For example, if a participant said 
“Black, red, green” this would be recorded as ‘3’. Further smells are also counted. For 
example if a participant did not associate a smell, this is recorded as ‘0’ and if a 
participant did associate a smell, this is recorded as a ‘1’. E.g. “new car smell” is 
recorded as a ‘1’. As the sounds are accompanied by visuals, the total number of 
sounds are also counted. For example, if a participant wrote “car smashing through 
window” and “car engine” this would be recorded as ‘2’. The total number of tastes is 
counted in the same way. For example “sweet lollipop” would be counted as ‘1’. 
Textures are also recorded this way. For example, if a participant wrote “rough road” 
and “smooth car” this is recorded as ‘2’. Finally the total amount of other ‘objects’ that 
stood out to the participant is also recorded. For example, “the young boy and his 
lollipop” would be counted as ‘2’. Overall based on the examples given here, the total 
amount of visual recall would be recorded as ’11’.  

Now that the coding procedure has been outlined, once the data was input, it was 
modeled using the same MIXED procedure used for each of the evaluative criteria. 

4.2.2 Linear Mixed Modeling 

Once again due to the repeated measures nature of this research, the same mixed 
linear modeling procedure is used. Total visual recall is normally distributed (see 
Appendix 12A for skewness and kurtosis statistics, and see Appendix 12B for 
unimodality). The fixed-effects model is specified in the same way as for each of the 
evaluative measures. Both the AIC and BIC goodness-of-fit criteria again suggest the 
most appropriate covariance structure is again compound symmetry (see Appendix 
13). Based on this the SPSS output for the mixed linear modeling procedure for total 
visual recall is included in Appendix 14N. 
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4.2.3 Mean Total Recall for Each Resolution Combination 

The next step is to look at the mean response over all commercials, presentation orders 

and subjects, for the total visual recall for each of the four resolution combinations. As 

the measure involves total visual recall for the second commercial, the mean for each 
resolution combination literally represents the average amount of visual information 

recalled for the second commercial given the two commercials presented in one of the 
four resolution combinations. 

The average amount of visual recall for a commercial shown in high-resolution after a 
commercial shown in low-resolution (SD-HD) is 7.099 (SE = 0.216), and the average 

amount of visual recall for a commercial shown in low-resolution after a commercials 
shown in high-resolution (HD-SD) is 6.707 (SE = 0.216). When a commercial is shown 

in the same low-resolution as the preceding commercial (SD-SD), the average amount 
of visual recall for the commercial is 6.641 (SE = 0.217). When a commercial is shown 

in the same high-resolution as the previous commercial (HD-HD), the average amount 
of visual recall for the commercial is 6.828 (SE = 0.217). These standard errors are 

obtained through the MIXED procedure for total visual recall (see Appendix 14N for 
the full SPSS output). Looking at these means suggests presenting a commercial in any 

of the four resolution combinations results in a relatively similar amount of visual 
information recalled. A plot of the mean values for each resolution combination is 

shown in Appendix 15. Before testing for significant differences between each of these 
resolution combinations, it is necessary to look at the overall significance on visual 

recall. 

4.2.4 The Overall Significance of Resolution Combination on Visual Recall 

The overall significance of varying resolution combination on the amount of visual 
information recalled in a commercial is determined by carrying out an F-test for total 

visual recall based on the fixed-effects model for total recall (see Appendix 14N). The 
degrees of freedom, F-statistic and significance level from the “Type III Tests of Fixed 

Effects” are summarised in Table 4.5. 
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TABLE 4.5 F-test for Resolution Combination on Total Visual Recall 

 Numerator df Denominator df F Sig. 

Total Visual Recall 3 885.603 3.652 .012 

 
There is evidence to reject the null hypothesis that none of the resolution combinations 

influence a persons’ total visual recall from a commercial. As shown in Table 4.4, the F-
statistic for visual recall is significant at the 5% level (p = 0.012). There is therefore 

evidence that at least one of the resolution combinations influences the amount of 
visual information that can be recalled during the second commercial. Based on this 

significant F-statistic, the next step is to carrying individual t-tests to test for significant 
differences between each of the individual resolution combinations.  

4.2.5 The Significance of Individual Resolution Combinations on Visual Recall 

This involves testing whether the mean difference between any two resolution 

combinations is significantly different from zero. Based on the same four resolution 
combinations, there are the same six possible comparisons as outlined earlier. These 

are now shown in Table 4.6. 

TABLE 4.6 Pairwise Comparisons for Total Visual Recall 

 
Testing H2a: 

Increasing resolution 
versus no change. 

Testing H2a: 
Decreasing resolution 

versus no change. 

Changing resolution 
of both commercials. 

 SD-HD – 
SD-SD 

SD-HD – 
HD-HD 

HD-SD – 
SD-SD 

HD-SD – 
HD-HD 

SD-HD – 
HD-SD 

HD-HD – 
SD-SD 

Total 
Visual 
Recall 

M1- M2 
(SE) 
Sig. 

+ 0.458 
(0.150) 

p = 0.002 

+ 0.271 
(0.154) 

p = 0.079 

+ 0.066 
(0.154) 

p = 0.668 

- 0.121 
(0.150) 

p = 0.420 

+ 0.392 
(0.152) 

p = 0.010 

+ 0.187 
(0.154) 

p = 0.224 

 

The mean difference between increasing resolution (SD-HD) and a constant low-
resolution (SD-SD) is positive (+0.458) and significant at the 5% level (p = 0.002). 

However, while the mean difference between increasing resolution (SD-HD) and a 
constant high-resolution (HD-HD) is also positive (+0.271), it is just not significant at 

the 5% level (p = 0.079). There is partial evidence that increasing the resolution of a 
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commercial relative to the previous commercial results in more visual information 
being recalled on the second commercial.  

However, there is no evidence of a statistically significant difference between 
decreasing resolution (HD-SD) and a constant low-resolution (SD-SD) or high-
resolution (HD-HD) (p = 0.668 and p = 0.420 respectively). Therefore there is no 
evidence that decreasing the resolution of a commercial relative to the previous 
commercial results in any more or less visual information being recalled on the second 
commercial. The statistically significant positive (+0.392) difference between SD-HD 
and HD-SD is consistent with these results (p = 0.010).  

Lastly, there is no evidence of a significant difference between HD-HD and SD-SD at 
the 5% level (p = 0.224). Therefore, a high-resolution commercial does not appear to be 
recalled any better when shown after another high-resolution commercial, as 
compared to both commercials being shown in the same low-resolution. That is when 
resolution is held constant at any level (low or high) across two commercials, the 
amount of visual information recalled from the second commercial does not change. 
However, considering all of these results together does provide some evidence that 
more visual information is recalled from a commercial if it is shown in HD regardless 
of the resolution of the content preceding it. This agrees with previous research by 
Starcom and the Discovery Channel where brand recall was higher when commercials 
were viewed in HD rather than SD (Lafayette 2007). 

4.2.6 Evidence for Increasing and Decreasing Resolution on Visual Recall 

In summary, there is little evidence that changing the resolution of a commercial 
relative to the preceding commercial influences the amount of visual information a 
person can recall from that commercial. Increasing the resolution of a commercial 
relative to a prior commercial may result in more visual information being recalled 
from that commercial. However, there is no evidence that decreasing the resolution of 
a commercial relative to the preceding commercial results in any more or less visual 
information being recalled from that commercial. Overall, there is no conclusive 
evidence that increasing or decreasing the resolution of a commercial relative to a 
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preceding commercial significantly affects the amount of visual information recalled. 

Based on these results: 

• There is evidence to reject hypothesis H2a, that increasing the resolution of a 

commercial relative to a preceding commercial affects the amount of visual 
information recalled from the second commercial. 

• There is evidence to reject hypothesis H2b, that decreasing the resolution of a 

commercial relative to a preceding commercial affects the amount of visual 
information recalled from the second commercial.  

4.3 Media Use 

Now that the evaluation and recall hypotheses have been analysed, this section 
outlines the primarily descriptive statistics regarding the media use characteristics of 

the sample. This includes summarising their knowledge and beliefs about high-
definition television, alongside their television and Internet viewing habits. 

Furthermore the overall level of previous exposure to the brands and commercials is 
outlined. These statistics are used to summarise the characteristics and media use of 

the sample, related specifically to the experimental setup used in this research, and 

therefore the generalisability of the overall results and conclusions. In total 19 general 
media use questions were asked. To avoid confusion throughout this section these 

questions are referred to be GQ1 to GQ19 respectively (where GQ = general question). 
See Section 3.4 or Appenidx 3 for more information on the explicit instrumentation 

used. 

4.3.1 Beliefs About Image Quality 

A series of questions are asked regarding people’s knowledge and beliefs about image 

quality, both towards their general evaluation of a product, and attitudes towards 

television itself. The first measure looks at peoples association of advertisement image 
quality with product quality. When asked to rate the statement “A higher quality 

commercial/advertisement usually means a higher quality product/service” (GQ1) on 
a scale from 1 = “Strongly Disagree” to 5 = “Strongly Agree” the mean response across 

all participants was significantly greater than 3 (M = 3.375, SD = 1.236, t = 2.713, p = 
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0.008). This provides evidence people generally consider an advertised product or 

service to be higher quality when the commercial it is shown in is higher quality.  

This confirms positive attitudes towards an advertisement are transferred to positive 

attitudes towards the brand, as outlined by Shimp (1981). Based on the significant 
effect of resolution differences in influencing the way people evaluate and form 

attitudes towards an advertisement, this has important implications for the way 
people judge the quality of the brand and product being advertised. Showing a higher 

resolution commercial straight after a lower resolution commercial can therefore 
directly affect a person’s perception of the relative quality of the brand in the second 

commercial compared to the brand in the first commercial. 

The second and third measures concern what people consider high-definition 

television to be. As these questions are open-ended, the coding procedure and 
common themes to allow the data to be quantitatively summarised are attached in 

Appendix 16. When asked what high-definition television is (GQ2), the first comment 
written by most participants was based around ‘clarity’ (27.50%), followed by ‘higher-

quality’ (27.50%), ‘higher-resolution’ (16.25%), ‘better’ (7.50%), with the remaining 
respondents using a range of other terminology (21.25%). When asked how high-

definition is different to standard-definition (GQ3), the first thing said by most 
respondents was also based around ‘clarity’ (31.25%), followed by ‘higher-resolution’ 

(20%), ‘higher-quality’ (15%), ‘sharper’ (8.75%), ‘better’ (8.75%), ‘more detailed’ (5%), 
with the rest of respondents stating a wide range of other differences. Together these 

responses suggest when people think about high-definition television they firstly think 
about it as clearer and higher quality. This makes sense and justifies the avoidance of 

high-definition and resolution terminology throughout the experiment. As explained 
in regards to high-definition framing research by Joor et al. (2009) if people were 

aware the research was explicitly varying image quality, this would have likely 
directly biased their responses to evaluations of criteria such as clarity.  

The final two measures look at the experience of viewing high-definition. In rating the 
statement “Television has more visual impact in high-definition (HD), compared to 

standard-definition (SD)” (GQ4) on the same 5-point Likert scale, the mean response 
was significantly greater than 3 (M = 4.150, SD = 1.008, t = 10.209, p < 0.000). This 
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provides evidence people consider HD television as creating more impact than SD 
television. This agrees with the way participants evaluated the amount of visual 
impact created by a commercial when it and a prior commercial are shown in different 
combinations of resolution (see Section 4.1.7.1). Participants evaluated a commercial to 
have more visual impact when it was presented in a higher resolution (SD-HD), and 
conversely to have less visual impact when presented in a lower resolution (HD-SD). 
Furthermore, when asked to rate the statement “High-definition (HD) television feels 
more like the experience of being at the movies than standard-definition (SD) 
television” (GQ5) on the same 5-point Likert scale, the mean response was also greater 
than 3 (M = 4.050, SD = 0.967, t = 9.717, p < 0.000). Together these results suggest 
people consider high-definition television to create more impact and a more engaging 
experience. 

Overall when advertisements are shown in higher-resolution, these higher-quality 
images transcend towards participants considering the advertised brand and product 
to be higher quality. This agrees with Shimp’s (1981) initial theory of attitude towards 
an advertisement as an important mediator of attitude towards a brand and 
advertising effectiveness. This also agrees with recent research which has shown 
increased purchase-intention when commercials are shown in higher-quality 
(Lafayette 2007; Moon et al. 2009). Furthermore the sample considers high-definition 
television as clearer and higher-quality, creating a greater impact and stronger viewing 
experience. These results are straightforward and as expected, agreeing with previous 
research suggesting people prefer HDTV and have a better viewing experience (Bush 
1987; Neuman 1988, 1990; Lupker et al. 1988; Reeves et al. 1993; Reeves & Nass 2007; 
Bracken 2005, 2006; Lee & Lee 2007). Therefore the samples beliefs about image quality 
are consistent with previous research.  

4.3.2 Television Use 

The descriptive statistics for television type, size, service, content type, recording, 
hours viewed per day and the number of people viewed with, are summarised in 
Appendix 17A for each of the eight groups, and the overall sample. This is used to 
show television use is consistent across each of the eight groups, as well as describe 
television use for the entire sample. This section begins by looking at the type of 
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television and service viewed, followed by the screen size viewed, and the type of 

content and viewing habits of that television. 

4.3.2.1 Quality and Service Type 

The first measure concerns which type of television the participant views most often 

(GQ6). Based on the five options provided (‘HD-ready’, ‘Full-HD’, ‘HD but unsure 

which type’, ‘SD’ or ‘Unsure if SD/HD’), the responses were recorded into three 
groups, whether either the television is some type of HD, SD or they are unsure. The 

results show most people in the sample view SD televisions (42.50%), with a very 
small proportion indicating they view HD televisions (16.25%), and a large number of 

people unsure what type of television they view (41.25%). These results are relatively 
consistent across each of the eight groups, however groups G6 and G8 have a 

relatively lower proportion of SD televisions, and more people unsure what type of 
television they view. Due to the random variation of types of resolution combinations 

across each of the eight groups, the type of television should not be a major issue, and 
this more highlights the relatively small size of each group (n = 10).  

Participants were also asked to select those services they receive on their television, 
based on the main services available in New Zealand at the time (GQ3). These were 

then recoded into either SD services (Analogue, Freeview, Sky and MySky,) or HD 
services (Freeview HD and MySky HDi). An overwhelming percentage of people 

indicated they only receive SD services (97.50%), with very few viewing HD services 
(2.50%). Although this may be due to people being unaware of the difference between 

‘Freeview’ and ‘Freeview HD’, and ‘MySky’ and ‘MySky HDi’, and listing the non-HD 
version when in fact they do receive the HD service.  

Together these results suggest the majority of the sample were not used to viewing HD 
images on television, and therefore were not exposed to fluctuations in image quality 

within and between the channels they view. These results directly correspond to 
HDTV being in its early stages of diffusion within New Zealand, as outlined in Section 

3.2. This may mean their response to the differences in resolutions at the time of the 
study was heightened by the unfamiliarity of viewing television commercials with 

such quality differences, as suggested in research by the Discovery Channel (Lafayette 



!

! &"#!

2007). Therefore as commercials of different resolution become commonplace on 

television, this may in fact decrease such responses as people become used to such a 
phenomenon. Nevertheless, as the research was structured around asking participants 

to directly compare two commercials, it is not believed that the results would greatly 
differ should the research be carried out again once quality differences are more 

common on New Zealand television. In fact, this highlights the benefits of carrying out 
this research before such differences are commonplace on television, in order to 

proactively respond to how consumers are likely to respond to such differences in the 
near future. 

4.3.2.2 Screen Size 

Participants were asked to estimate the diagonal screen size of their television, with an 

open space provided for their answer. All answers provided in centimeters were 
converted to inches as this measurement is more common for television size and was 

the measurement used by most participants. Due to the large range of television sizes, 
responses were grouped into a number of mutually exclusive groups. The most 

common television size was 20-24 inches (29.11%), followed by 40-44 inches (21.52%), 
25-29 inches (21.52%), 30-34 inches (15.19%) and 15-19 inches (8.89%). There does 

appear to be a difference in average television size across each of the groups, with 
groups G1, G2, G5 and G8 having a mean size of approximately 30-inches, and groups 

G3, G4, G6 and G7 having a mean size of approximately 25-inches. This is once again 
likely to be the result of the small size of each group, combined with the fact that there 

is a large range of television sizes available on the market. Across the entire sample the 
mean television size is 28-inches (M = 27.76, SD = 9.05).  

Therefore, the average television set viewed was larger than the 22-inch LCD 
computer monitor used during the experiments. As television screens are commonly 

larger than even the larger computer monitors available, this is no surprise. However, 
it does identify that the screen viewed in the experiment was smaller than the average 

sized screen on which participants commonly view television commercials at home. 
As previously outlined in Section 3.7.4, controlling the relative distance and field-of-

view at which the screen is viewed should have helped counteract this expected 
difference. Nevertheless the difference in screen size used in the experiment, and 
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screen size at which television commercials are commonly viewed must be considered 
when generalising the results of this research towards television viewing. 

4.3.2.3 Viewing Habits 

People were asked what type of content they watch on television (GQ9), whether they 
record television (GQ10), how many hours per day they watch (GQ11) and how many 
people they watch it with (GQ12). On average, people in the sample watch just less 
than two hours of television per day (M = 1.86, SD = 1.19), with between two to three 
other people (M = 2.78, SD = 1.39). Most participants view typical episodes and 
sitcoms (92.50%), news (87.50%), films (76.25%) and music videos (61.25%). 
Furthermore 46.25% indicated they view documentaries, 36.25% watch sport, 18.75% 
view educational material and 6.25% watch other material. Very few people record 
television to watch at a later time (15.00%). Overall these statistics are relatively 
consistent across each of the eight groups. 

4.3.3 Online Video Use 

Participants were asked whether they watch videos online or sourced from the 
Internet with 76 out of 80 participants indicating they do (GQ13). The high proportion 
of participants who do view video online justifies sourcing the commercials from the 
Internet, and is representative of the current trends in the media environment whereby 
more people are sourcing video from the Internet as highlighted in Section 3.2.3. Next, 
for these 76 participants, descriptive statistics for screen size, viewing location, content 
type, whether or not they download videos, hours viewed per day and the number of 
people viewed with are summarised in Appendix 17B for each of the eight groups, and 
the overall sample. This is used to show online video use is relatively consistent across 
each of the eight groups, as well as describe online video use for the entire sample. 
This section begins by looking at the screen size on which online video is viewed, 
followed by the type of content and viewing habits of online video. 

4.3.3.1 Screen Size 

Participants were asked to estimate the diagonal screen size of the monitor they 
usually watch online videos on (GQ15), and this question was asked in the same way 
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as the question regarding television screen size, whereby an open space was provided. 
As there is less range in computer monitor size, the monitor sizes were analysed as 
recorded by participants, however with screens smaller than 13-inches grouped 
together, and screens larger than 20-inches also grouped together. Most people view 
online video on a 15-inch screen (43.42%), followed by 13-inch (27.63%), 20-inch 
(10.52%), and 14-inch (7.89%). Each of the eight groups has an average screen size of 
between 14- and 16-inches, with the average screen size across all participants 
approximately 15-inches (M = 15.03, SD = 3.44).  

Therefore the average computer monitor videos are viewed on is smaller than the 22-
inch computer monitor used during the experiments. This is likely to result from 
students more commonly using laptop computers, which commonly have smaller 
screens than desktop systems like that used in the experiments. Once again it has been 
assumed that the size of screen viewed in the experiments is appropriately controlled 
by the distance at which it is viewed. Nevertheless this must be considered when 
generalising the results of this research beyond this sample. 

4.3.3.2 Viewing Habits 

Participants were asked where they usually video videos sourced from the Internet 
(GQ14), with most people viewing them at ‘home’ (94.74%), with the majority also 
viewing such videos while at ‘school/university’ (63.16%). Very few people viewing 
online video while at work or during transit (7.89% and 7.89% respectively). These 
results are consistent with the student sample, who are less likely to be in a workplace 
environment, and are viewing the videos on devices with large screen sizes which are 
less portable. These statistics are consistent across each of the eight groups. 

Furthermore participants were asked what type of content they view (GQ16), how 
many hours per day they view (GQ17), with hour many people they usually watch 
with (GQ18) and whether or not they download online video to watch at a later time 
(GQ19). Overall, people in the sample watch an average of just over one hour of online 
video per day (M = 1.31, SD = 0.97), usually alone or with one other person (M = 0.57, 
SD = 0.75). Most participants view typical episodes and sitcoms (78.95%) and music 
videos (64.47%). Furthermore 47.37% view films, news (42.11%), educational material 
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(19.74%), documentaries (19.74%), other material (19.74%) and sports (13.16%). The 
majority of people download these videos to watch at a later time (56.58%). Overall 
these statistics are relatively consistent across each of the eight groups. 

4.3.4 Differences Between Television and Online Video Use 

Now that television and online video use have been outlined, the differences in screen 
size, content type, length of time watched and the number of people watched with, 
with now be briefly discussed. The average size of television viewed was just under 
28-inches (M = 27.72, SD = 9.07, N = 74), and the average size of computer monitor 
viewed was just over 15-inches (M = 15.06, SD = 3.45, N = 74). The difference between 
these two sizes is strongly significant (M1 – M2 = 12.66, t = 11.264, p < 0.000). There is 
evidence people watch television on a larger sized screen than they watch online video 
on. While clearly the average television screen size would be larger than the size of the 
monitor used in the experiments (22-inch), the smaller average computer monitor size 
used by participants suggests a smaller sized screen may be warranted with such a 
sample, whereby commercials are shown on a laptop sized screen. 

A similar proportion of people watch episodes, music videos and educational videos 
across the two mediums. However, while 87.50% of participants view news on 
television, only 42.11% of people who view video on the Internet use it as a source for 
news. Secondly, while 36.25% of participants view sports on television, only 13.16% of 
computer video viewers watch sports on the Internet. These both make sense as the 
live nature of newscasts and sporting events means they are currently more easily 
viewed through television than the Internet. Next, while 76.25% of participants view 
films on television, only 47.37% of people who source video online view films. Lastly, 
while 46.25% of participants view documentaries on television, only 19.74% who use 
the Internet for video source documentaries through this channel. These also both 
make sense as the longer nature of films and documentaries means they are more 
easily accessed through television than through the Internet. 

On average, just less than two hours of television are watched per day (M = 1.86, SD = 
1.19, N = 75), while just over one hour of online video is watched per day (M = 1.31, 
SD = 0.97, N = 75). The difference between the amount of television and Internet video 
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watched per day is positive significantly different from zero (M1 – M2 = 0.55, t = 3.317, 
p = 0.001). There is evidence people watch more television per day than they do view 

video sourced from the Internet. Due to the slow Internet speeds still prevalent in New 

Zealand, alongside the early stages of diffusion for technology which allows Internet 

content to be easily viewed on television sets, these results are as expected. 

Furthermore while television is watched with between two to three people (M = 2.80, 

SD = 1.37, N = 76), online video is usually watched alone or with one other person (M 

= 0.57, SD = 0.75, N = 76). The difference between the number of people watching 

television and online video together is positive and significantly different from zero 

(M1 – M2 = 2.23, t = 14.194, p < 0.000). There is evidence people watch television with 

more people than they watch online video with. This makes sense as online video is 

usually viewed on smaller screen sizes with relatively close proximity, and television 

is more likely to be viewed on a larger screen size more accommodating to being 

viewed by a larger audience. Therefore these results are expected until such a time as 

network speeds and technology make it easier to view Internet sourced video on 

television sets.  

4.3.5 Average Media Use of Sample 

The average participant viewed a 20-24 inch standard-definition (SD) television, 

receiving only standard-definition (SD) services. They do not record television, watch 

just less than two hours of television per day with two to three other people, and 

mostly view episodes (i.e. sitcoms), news, films and music videos. The average 

participant also views videos on the Internet, and watches them on a 15-inch screen, at 

home and at school or university. They download videos, watch just over an hour per 

day either by themselves or with one other person, and mostly view episodes (i.e. 

sitcoms) and music videos.  

4.3.6 Previous Exposure to Commercials and Brands 

Now that the media use of the sample has been outlined, the participants previous 

exposure to the brands and commercials shown in the experiment is now summarised. 

For each pair of commercials viewed, participants were asked whether they had been 

previously exposed to each brand (Q20a & Q20b) and specific commercial viewed 
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(Q21a & Q21b). Therefore for each treatment group, 24 commercials are viewed by 10 
participants, resulting in 240 exposures per group. Note that in some groups a small 
number of participants failed to complete the questions on previous exposure to 
brands and commercials. The percentage exposure is then calculated based on the total 
number of responses (e.g. 238 or 239). The results are summarised in Table 4.7. 

TABLE 4.7 Previous Exposure by Treatment Group 

 G1 G2 G3 G4 G5 G6 G7 G8 Total 

Total Ad 
Exposure 

12/239 
(5.02%) 

8/238 
(3.36%) 

16/238 
(6.72%) 

13/240 
(5.42%) 

10/239 
(4.18%) 

16/238 
(6.72%) 

10/240 
(4.17%) 

16/240 
(6.67%) 

101/1912 
(5.28%) 

Total 
Brand 
Exposure 

117/239 
(48.95%) 

105/238 
(44.11%) 

89/238 
(37.39%) 

101/240 
(42.08%) 

109/238 
(45.80%) 

122/238 
(51.26%) 

110/240 
(45.83%) 

110/240 
(45.83%) 

866/1901 
(45.56%) 

 
The total number of commercials each group had been previously exposed to is 
consistent, with approximately 4-6% of all commercials played in each group having 
been seen before the experiment. In total 5.28% of all commercials had been seen 
previously by participants, and this is representative of sourcing the commercials from 
a global, rather than New Zealand specific market. For each of the commercials seen, 
the total number of brands recognised for each group is also moderately consistent, 
with approximately 40-50% of all brands in all commercials played being recognised. It 
total 45.56% of all commercials viewed were for brands recognised by participants.  

Overall this suggests the sample of commercials helped limit any biases resulting from 
previous exposure to a particular commercial, while a mix of both known and 
unknown brands were still shown. Together selecting such a stimuli sample has 
allowed the research to be representative of the real media environment whereby 
consumers are commonly exposed to both new brands and unknown brands, 
increasing external validity, while also increasing internal validity through minimising 
previous exposure effects. 

4.4 Summary 

Linear mixed modeling was used to incorporate the variation across repeated 
measures for all tests involving evaluation and recall. There is evidence different 
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combinations of resolution significantly affect a persons evaluation of visual impact, 

colour, clarity, brightness, intensity, length, and how professional, easy to follow, 
interesting and overall better a commercial is. However, there is no evidence that the 

evaluation of emotion, information and pacing is affected. Each of the significant 
evaluative criteria is then tested for significant differences between the four possible 

resolution combinations. The results are then discussed for each of the evaluative 
criteria, and based on a synthesis of these results, evidence is provided to accept both 

hypotheses H1a and H1b, that increasing and decreasing the resolution of a 
commercial relative to a prior commercial do influence the way a commercial is 

evaluated. This suggests variations in the image quality of consecutive commercials 
influences peoples’ attitude towards the advertisements, and therefore their attitude 

towards the brands and products being advertised. 

There is overall evidence that resolution combination affects the amount of visual 

information recalled from a commercial, however analysis of the individual 
differences between the four combinations of resolution provides mixed conclusions. 

Therefore based on a synthesis of these results, no evidence is provided to accept 
hypotheses H2a and H2b, and there is little evidence that increasing and decreasing 

the resolution of a commercial relative to a prior commercial influences the amount of 
visual information recalled from the commercial. Finally, an overview of participants’ 

media use agrees with previous research, and justifies the experimental procedures, 
environment conditions and materials used in the research. 
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5.0 Conclusions 

 

 

 

5.1 Summary of the Research 

The relationship between media and receiver plays a key role during the transmission 

of marketing communications messages. The mode of transmission used by different 

media technology shapes the messages that media carry, and imposes restrictions on 

performance. The flexibility of marketing communications is directly facilitated 

through the formatting options available in a given medium, including the layout, 

colour, graphics, size, design, typography, quality and overall style permitted. 

Increasing the number of formatting options available provides more opportunity to 

generate attention through differentiating messages, and any fundamental change to 

the visual formatting of media has the ability to influence a person’s perception of a 

message. This includes variations in the context that the communications are received 

in. Together the use of formatting and positioning influences the overall amount of 

impact created by the message. Any fundamental change to the formatting options 

offered by a medium therefore has serious implications for the way messages are 

delivered to and received by consumers.  

This highlights the importance of understanding how recent and future changes to 

television and digital media can influence the way messages are mediated and 

received by consumers. The ability to provide images with much higher image quality 

presents consumers with the ability to easily view and compare advertisements side-

by-side with large differences in image quality. As no research has looked a mixing the 

image quality of successive commercials in this way before, an exploratory approach 

was required in order to understand how both increasing and decreasing the relative 

resolution of a commercial impacts on the evaluation and recall of commercials in 

general. Understanding how variations in image quality can influence peoples’ 
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attitudes towards an advertisement and therefore attitudes towards the advertised 

brand and product, has important implications for both marketing theory and practice. 

This calls for a research design that allows multiple commercials to be shown in 

succession, while also allowing repeated measures comparing different commercials. 

The aim of this research is therefore to develop such a framework and gain an 

understanding of how variations across successive commercials affects the way people 

evaluate and recall commercials. 

An experimental design was chosen as the best method of testing the outlined 

hypotheses. The impact of increasing and decreasing image quality was investigated 

through systematically varying the resolution of a wide range of television 

commercials shown in pairs, and measuring the change in evaluation and recall of the 

commercials. To allow all forms of variation to be incorporated, the research used a 

factorial between-and-within design whereby the resolution and order of 12 different 

pairs of commercials sourced through the Internet were systematically varied across 

eight treatment groups. The evaluative and recall instrumentation was then designed 

around achieving a balance between the quality and quantity of data collected for each 

comparison, measured in between each pair of commercials through a written 

questionnaire. All experiments were carried out on individual computer systems in 

order to minimise a number of situational biases. Due to the location and resources of 

the research, a convenience sample was selected through a modern social media 

snowballing approach, resulting in 80 participants spread equally across the eight 

treatment groups. The data was then analysed through using a mixed linear modelling 

approach to allow the correlation between repeated measures to be incorporated in the 

hypothesis testing. 

5.2 Influence of Resolution Differences on Commercial Evaluation 

This research has shown that presenting consecutive commercials in different 

combinations of resolution does influence the way the commercials are evaluated. 

Conclusive evidence was found for all measures relating to image and overall 

reception, however either no evidence or little evidence was found for the measures 

related to judgement of message content and speed of the commercial. 
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Firstly, there is evidence that increasing the resolution of one commercial relative to a 

preceding commercial significantly increases a persons’ evaluation of how clear, 

colourful and bright a commercial is, alongside how much impact is created by the 

visuals. Furthermore, there is evidence that the overall evaluation of how professional, 

easy to follow, interesting and how much better the commercial is, is also positively 

influenced. In summary, increasing the relative resolution of a commercial results in a 

more positive evaluation of, and attitude towards, the image and the overall 

advertisement. Based on these findings there was evidence to accept the hypothesis 

that increasing the resolution of a commercial relative to a preceding commercial does 

influence the way the advertisement is evaluated.  

Secondly, there is also evidence that decreasing the resolution of a commercial relative 

to a prior commercial significantly decreases people’s evaluation of how clear, 

colourful and bright a commercial is, in conjunction with how much impact is created 

by the visuals. There is also evidence that the overall evaluation of how professional, 

easy to follow, interesting and how much better the commercial is, is negatively 

influenced. In summary decreasing the resolution of a commercial relative to a prior 

commercial results in a more negative evaluation of, and attitude towards, the image 

and overall commercial. There was therefore evidence to accept the hypothesis that 

decreasing the resolution of a commercial relative to a preceding commercial does 

influence the way the commercial is evaluated. 

5.3 Influence of Resolution Differences on Visual Recall of Commercials 

The results of the research show that presenting consecutive commercials in different 

resolution combinations may influence the amount of visual information that can be 

recalled from the commercials, however the evidence is not conclusive. Therefore there 

is no evidence to accept either of the hypotheses that increasing of decreasing the 

resolution of a commercial relative to a preceding commercial does influence the 

amount of visual information recalled from the commercial. 
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5.4 Implications for Marketing Practice 

This research has provided evidence that varying the resolution of successive 

commercials influences peoples’ evaluation of, and attitude towards, the image and 
the overall commercial they are viewing. The results of this research have a large 

number of practical implications for any organisation related to the creation, 
production, transmission and reception of television advertising.  

Firstly, there are a range of execution possibilities for the creation and production of 

television advertisements. As showing a commercial in a higher resolution relative to a 
prior commercial results in a commercial being evaluated as more colourful, brighter, 

clearer and to create more visual impact, any creative ideas or message themes in 
advertisements which directly relate to these image elements could use them to further 

strengthen the core selling proposition in the advertisement. For example, a 
commercial advertising a new range of paint colours could be produced in HD and 

presented directly next to an SD commercial in order to strengthen the relative amount 
of colour in the commercial. Furthermore a commercial advertising a new digital 

camera could be produced and presented in HD directly following an SD commercial 
in order emphasise the image quality of photos taken by the camera.  

Secondly, there are also a range of implications for the transmission and scheduling of 
television advertisements. Showing a commercial in a higher resolution than a 

preceding commercial results in the overall commercial being evaluated as more 
professional, easier to follow, more interesting and overall better. This means 

television channels could deliberately schedule advertisements of particular resolution 
in order to remove or emphasise the relative differences in image quality, and 

therefore sell advertising space based directly on the provision of the commercial 
being presented next to another commercial of either an equal or different resolution. 

Television service providers should also monitor any interactive elements attached to 
advertisements, with regard to the number of calls to action for a given advertisement, 

based on the quality it and the preceding commercial are presented in. 

Finally, the findings of this research are also not only important during the current 

transition from SDTV to HDTV, they will also be increasingly relevant for future 
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transitions to even higher resolution formats such as ‘Super Hi-Vision’. As the current 

and future media environment means there will always be a range of different 
resolutions which can readily be viewed next to each, this has important implications 

for the way commercials are ordered and presented. To ensure a commercials message 
is always received in the best possible nature, advertising agencies, production 

companies and broadcasters should ensure they produce all advertisements in the 
highest-quality feasibly possible depending on the expected life of the promotion. This 

is especially important for commercials which are planned to be used for more 
extended periods of time. Even if a commercial is produced in the highest commonly 

available resolution, as soon as that resolution is superseded by a higher-quality 
image, the implications for the way the commercial is received could be extremely 

costly, especially if competitors are quick to produce their commercials in the newer 
higher-quality format. 

5.5 Implications for Marketing Theory 

This research has highlighted the importance of understanding continuously evolving 

media and their effects on consumer attitudes towards advertisements. Variations in 
the available formats of media can influence consumers’ attitudes towards 

promotional activity and therefore their attitudes towards the brand and product 
being advertised. This has clear implications for purchase intention, trail and repeat 

purchase. While it is well known that different media formats have the ability to affect 
consumer response, this research has highlighted the importance of understanding 

how mixing different formats is also significant in affecting consumers’ attitude 
towards an advertisement. As advertising does not take place in isolation, the 

comparative effects of format variations should always be analysed when 
investigating how changes to the media environment actually affect consumers’ 

attitudes towards advertisements. This further stresses the need for all past and 
present marketing theory to be continuously updated to reflect the modern marketing 

environment in which marketing activity is actually taking place. 

This study has therefore provided further evidence as to why advertising research 

should be focused around the presentation of promotional material in a manner 
representative of how it is commonly viewed in the real world. While the experimental 
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design used a laboratory environment and does not mirror reality, it does present the 
commercials in a way representative of how they are usually viewed. The evidence 
found for the influence of mixing resolutions on the way commercials are evaluated 
shows that the context in which an advertisement is viewed significantly impacts on 
the way communications messages are received. Therefore research which presents 
advertisements in isolation and not in their usual context – i.e. other commercials or 
programming – is removing the influence of such context factors, and is likely to result 
in conclusions that are less externally valid. The incorporation of context in a similar 
manner utilised in the research is essential for future research concerning further 
enhancing the understanding of consumer responses to advertising in the real world. 

The user controlled video stimulus used in this research also presented a series of 
advantages to the research design. Firstly, it allowed a large number of different 
treatments to be simultaneously administered, making it easy to spread participants 
equally across treatment groups. Secondly, it increased the flexibility of the 
instrumentation and allowed participants to take as much time as required to answer 
written questions in between viewing the stimulus. This decreased the time-pressure 
involved with answering questions, and allowed participants to respond in a more 
natural, relaxed state of mind. Overall, this presentation system could be particularly 
useful in future studies where multiple stimuli and repeated measures are also 
concerned. 

5.6 Limitations 

• The experiments were carried out in a laboratory environment, and while a 
large amount of effort was made to ensure any situational biases were 
minimised, it is inevitable that the results of the research influenced by at least 
some degree due to the environment in which the commercials were viewed. 
Furthermore, participating in the research predisposes the participants to pay 
attention to the commercials, whereas in the real world there are a large number 
of distractions and other variables that influence the way a commercial is 
received. 
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• One major limitation of this research is that the television commercials were 
presented on computer monitors and not on television sets. This means the 
results of the research may be confined to when commercials are viewed on 
computer systems rather than when viewed on television sets. While the 
commercials were sourced online, and a large proportion of the sample 
indicated they view video on computers, the results of the research may still be 
restricted to the computer medium only. 

• A major assumption behind this research is that the period between each pair of 
commercials resets the resolution difference so that the resolutions of one pair of 
commercials do not influence the participant’s response to the next pair of 
commercials. It is possible however that the resolution combination of one pair 
has an interaction effect on the evaluation and recall of the next pair of 
commercials. While effort was made to randomise the presentation order to 
minimise such biases, any such effects may still have biased the results of the 
research. 

• While the total sample size of the study was acceptable (n = 80), the sample size 
for each of the eight treatment groups was small (n = 10) and local. All 
participants were aged between 18 and 25 years of age, lived a student lifestyle, 
and resided in Dunedin, New Zealand. The results of this research cannot 
therefore be generalised outside of this region or age group. Furthermore due to 
the small sample per treatment group and the subsequent non-normality of 
some of the data, this presents possible problems with the inference testing 
conducted. Lastly the small sample meant it was also impractical to analyse the 
impact of sub-groups, such as gender differences or media use characteristics, 
on the influence of different resolution combinations. 

• The quantitative coding for the total amount of visual recall for a given 
commercial contained an element of subjectivity and was up to the researchers 
interpretation. Although significant attention was paid to the coding of each 
participant’s answers, in order to ensure the validity of the recall measure on a 
whole, it was still possible that decisions made by the researcher may have 
biased the results of this measure. In order to further validate the coding method 
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used, it would have been a good idea to get another researcher to carry out the 

same coding procedure, in order to allow triangulation and validation of the 
results. 

• The total length of the experiment was approximately 45 minutes long, 
requiring the participant to pay attention for an extended period of time, and to 

answer a large number of questions. It is therefore possible that participants 
may have experienced fatigue by the end of the experiment, biasing their results 

to the later measurements. While a large amount of attention was focused on 
minimising such fatigue related biases through the allowing the participant to 

control the rate at which they answer questions, and through using the same 
instrumentation for each repeated measure, the influence of fatigue cannot be 

ruled out.  

• While a relatively random selection of commercials was used, sourcing the 
commercials from the Internet meant most of the commercials were not 

specifically designed for the New Zealand market, nor were they all for brands 
that are even available within New Zealand. This means the results of the 

research may have been biased by the mismatch between the target market of 
the commercials and the sample who viewed them. However as the point of this 

research was to gain a preliminary understanding of how a persons’ evaluation 
and recall from a commercial is influenced by the relative resolution it is 

presented in, and a variety of commercials targeted towards different target 
markets are commonly shown side-by-side within a commercial break, it is not 

believed that this is of major concern. 

5.7 Future Research 

This exploratory research has provided a starting point for looking at the influence of 

varying the resolution of successive television advertisements on consumer response. 

Following on from the methodological framework and initial findings of this 
exploratory research, future research should now focus on how increasing or 

decreasing the relative image quality of a commercial influences more specific 
components of consumer response. This includes the ability to recall certain 
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information from commercials, overall purchase intention, and attitudes towards the 

brand. This would allow the link between attitude towards the advertisement and 

overall advertising effectiveness to be explicitly tested based on the variation of 

resolutions shown. This research should also be carried out on a much larger scale 

with more participants per treatment group, which have been randomly selected from 

a much larger sample. 

When selecting commercials to include in future research, the type of product 

advertised and specific target audiences should be incorporated into the experimental 

design, as to assess the impact of varying resolution on specific product categories. 

Commercials of a wide range of lengths should also be included, and then be 

systematically varied within and across pairs in order to determine how the resolution 

effect works when commercials of different lengths are compared. Additionally 

commercials could also be presented next to short clips of programming stimuli with 

different resolutions. 

Future research should also compare a greater range of resolutions as to determine the 

relative strength of the evaluation differences shown by this research. This may aid in 

identifying the point at which resolution differences are large enough to significantly 

affect evaluation. Furthermore resolution combination should be varied alongside 

other formatting and presentation differences, such as different screen sizes, aspect 

ratios, compression, audio quality and surround sound audio channels. 
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Appendices 

Appendix 1: Television Formats 

1) PAL and NTSC on Digital Television  

While analogue television measures resolution in the number of horizontal lines of an 
image, digital television measures resolution in the total number of horizontal and 
vertical pixels. When analogue formats are represented digitally, the number of 
resolution lines represents the number of vertical pixels used by the format. NTSC 
contains 480 visible lines of resolution which are refreshed through interlacing, 
meaning when NTSC is represented digitally it contains 480 vertical pixels, and is 
called ‘480i’ where the ‘i' represents interlaced scanning. Similarly PAL contains 576 
visible lines of resolution refreshed through interlaced scanning, meaning when PAL is 
represented digitally it contains 576 vertical pixels and is called ‘576i’.  

Because analogue systems use lines instead of pixels however, the actual number of 
horizontal pixels required to digitally replicate the NTSC and PAL formats is not as 
straightforward. While the images presented by analogue NTSC and PAL are 
displayed in a 4:3 aspect ratio, the actual number of horizontal pixels to represent the 
information in each line varies. This allows the 4:3 image contained in NTSC and PAL 
to be squashed and broadcast with an aspect ratio not equal to 4:3, and then once 
received the signal is appropriately stretched so that the final image shown to the 
viewer is 4:3. While there are a range of different horizontal resolutions supported by 
different digital broadcasting systems for both the 480i NTSC and 576i PAL formats, 
only the most commonly used maximum horizontal resolution is shown below.  

Region Label Image 
Aspect 

Maximum 
Resolution 

Scanning Type Frame-
rate 

NTSC 480i 4:3 720 x 480 60-interlaced fields 30 fps 
PAL 576i 4:3 720 x 576 50-interlaced fields 25 fps 

 
2) Standard-definition Television (SDTV) and Widescreen Formats 

To view widescreen content on analogue systems, the widescreen image either has to 
be letterboxed (presenting black bars above and below the image), centre-cut (cropping 
the sides of the image), or a combination of the above. Digital television however 
allows widescreen 16:9 images to be broadcasted through the same NTSC 480i and 
PAL 576i formats. As the 480i and 576i formats can only contain a maximum of 720 
horizontal pixels, the 16:9 images are contained in the non-16:9 signal (720x480 or 
720x576) and are then horizontally stretched once received so that the image is 
correctly shown in 16:9 (a technique called anamorphic widescreen). This means both 
4:3 and 16:9 broadcasts presented through the same 480i or 576i standard contain the 
same maximum resolution, as illustrated below. 
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Region Label Image 
Aspect 

Maximum 
Resolution 

Scanning Type Frame-
rate 

4:3 720x480 60-interlaced fields 30 fps NTSC 
 

480i 
 16:9 720x480 60-interlaced fields 30 fps 

4:3 720x576 50-interlaced fields 25 fps PAL 
 

576i 
16:9 720x576 50-interlaced fields 25 fps 

 
When analogue systems are represented digitally in this way, they are referred to as 
‘Standard-definition Television’ (SDTV). The introduction of widescreen 16:9 
broadcasts and widescreen televisions presents consumers with a large range of 
possible viewing scenarios. Firstly content can be produced in a wide range of aspect 
ratios (e.g. 4:3, 16:9 and 2.85:1 used in film). Secondly this content can be broadcast on 
an anamorphic 16:9 or 4:3 channel. Thirdly it can be cropped or boxed if necessary (i.e. 
letterboxing or centre-cutting). Lastly it can be received on either a 4:3 or 16:9 
television. Unless the aspect-ratio of the produced content matches the aspect-ratio of 
the broadcast and television it is received on, then either the image will be viewed in 
the wrong proportion (stretched image), parts of the image will be cut off, it will be 
presented with black bars, or a combination of these issues will be present. An example 
of a common scenario is illustrated below where the grey represents a 16:9 image, and 
the black represents bars added at various stages to present the image, ultimately 
affecting the final image size and quality viewed. 

Original Content Transmission  Reception 
 

 
 

 

 

 

 

Original content 
produced in 16:9 aspect 
ratio. 

Content is letterboxed 
on to 4:3 frame. 

Letterboxed 16:9 in 4:3 
frame received on 16:9 
television. 

 
Widescreen broadcasting has therefore created a wide variety of presentation 
variations that can be viewed by any given consumer. This means some content is 
presented correctly in its native aspect ratio, and other content is manipulated in 
various shapes and forms to be presented in a non-native form. This effectively 
changes the image quality for a given presentation size. 

3) Enhanced Definition Television (EDTV) Progressive Scanning Formats 

Alongside widescreen broadcasts, digital broadcasting also provided the foundations 
for a number of other improvements in the quality of television broadcasts. This 
includes using progressive scanning instead of interlaced scanning, and subsequently 
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the ability to offer higher frame rates. A format with the same number of vertical pixels 
as NTSC (480) presented with progressive scanning is called 480p, where the ‘p’ 
represents progressive scanning. Similarly, a format with the same number of vertical 
pixels as PAL (576) presented with progressive scanning is called 576p. Furthermore 
each of these progressive formats can be broadcast in a range of frame-rates, up to 
twice that possible through their respective interlaced versions.  

Region Label Image 
Aspect 

Resolution Scanning 
Type 

Frame-rate 

4:3 720x480 Progressive 24, 30 or 60 fps NTSC 
 

480p 
16:9 720x480 Progressive 24, 30 or 60 fps 
4:3 720x576 Progressive 25 or 50 fps PAL 

 
576p 

16:9 720x576 Progressive 25 or 50 fps 
 
While the standard-definition formats 480i and 576i essentially offer the same image 
quality as their analogue predecessors NTSC and PAL respectively, the 480p and 576p 
formats are not considered standard-definition as they offer a higher quality image and 
smoother motion than was previously available through the analogue NTSC and PAL 
systems. The 480p and 576p formats are therefore called 'Enhanced-definition 
Television’ (EDTV). These formats therefore offer increased fragmentation of the 
available formats in which television images may be viewed and compared.  

Most digital displays capable of showing HD images are built upon progressive 
technology, meaning interlaced signals must be de-interlaced by the television or 
receiving unit in order to be viewed on the display. Because two interlaced fields are 
taken at different times, this results in visual artefacts for moving objects within the 
image. Furthermore, the technical process by which television’s carry out this de-
interlacing varies across sets, resulting in noticeable differences in viewing quality. This 
means when interlaced and progressive content is viewed next to each other on 
modern televisions, this presents more opportunity for noticeable differences in image 
quality. 

4) High Definition Television (HDTV) Formats 

High-definition formats contain either 720 or 1080 vertical pixels, images are only 
available in widescreen 16:9, with either progressive or interlaced scanning, and a 
frame-rate dependent on where the format is being used – a traditionally NTSC or PAL 
country. The main HD standards are summarised below: 

Format 
 

Image 
Aspect 

Maximum 
Resolution 

Scanning 
Type 

NTSC Region 
Frame-rate1 

PAL Region 
Frame-rate 

720p  16:9 1280x720 Progressive 24, 30 or 60 25 or 50 
1080i  16:9 1920x1080 Interlaced 30 25 
1080p  16:9 1920x1080 Progressive 24, 30 or 60 25 or 50 

1. A frame-rate of 24fp s is also common in NTSC countries to suit 24fps material. 
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HD formats viewed in NTSC countries are likely to use a frame-rate of 24, 30 or 60, and 
HD formats viewed in PAL countries are likely to use a frame-rate of 25 or 50. Like the 
specification of SDTV and EDTV formats, the number of horizontal pixels for a given 
HDTV format can also vary. However HDTV formats allow a greater proportion of 
horizontal pixels per vertical pixel – right up to the presented image aspect ratio of 
16:9. At this maximum resolution no stretching of the image is required, and the 16:9 
signal resolution equals the 16:9 viewed resolution. As the maximum resolution is used 
for broadcasts in New Zealand, and is commonly used throughout the world when 
referring to these HDTV formats respectively, throughout this research 720p refers to 
1280x720 and 1080i/p refers to 1920x1080. 

5) Future Formats: Super Hi-Vision (Ultra High-definition; UHD)  

To illustrate the accelerating trend in image resolution, the prospective future 
television standard ‘Super Hi-Vision’ – which is expected to become available at some 
point between 2015-2020 (Sugawara 2008) – is shown alongside the current highest 
resolution recently available on the Internet through YouTube (4K), the highest 
resolution supported by HDTV (1080p), and the resolution of older analogue SDTV 
formats (NTSC and PAL) based on the year in which they became available.  

 Form
at 

Image 
Aspect  

Scanning 
Type 

Maximum 
Frame-rate 

Maximum 
Resolution 

Maximum 
Pixels 

480i 4:3 or 
16:9 

Interlaced 30 720 x 480 345,600 Standard 
Definition 
(SDTV) 576i 4:3 or 

16:9 
Interlaced 25 720 x 576 414,720 

720p 16:9 Progressive 60 1280 x 720 921,600 
1080i 16:9 Interlaced 30 1920 x 1080  2,073,600 

High 
Definition 
(HDTV) 1080p 16:9 Progressive 60 1920 x 1080 2,073,600 
YouTube 
4K1 

2304p 16:9 Progressive 60 4096 x 2304 9,437,184 

Super Hi-
Vision 
(UHD)2 

4320p 16:9 Progressive 60 7680 x 4320 33,177,600 

1. For simplicity only the YouTube 16:9 variation of 4K is shown. 
2. Specifications based on Sugawara (2008, p. 3). 

The relative difference between the television resolutions can be found by dividing the 
total number of pixels of the relevant standards. This is shown below: 

Comparison Resolution Ratio Difference 
HD vs. SD 1920x1080 / 

720x576 (or 720x480) 
HD has between 5 and 6 times 
as many pixels as SD. 

UHD vs. HD 7680x4320 / 
1920x1080 

UHD has 16 times as many 
pixels as HD. 

UHD vs. SD 7680x4320 / 
720x576 (or 720x480) 

UHD has between 80 and 96 
times as many pixels as SD. 
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While the current maximum resolution HD format (1080i/p) has between 5 and 6 times 
the number of pixels of the 576i/p and 480i/p SD formats. 4320p UHD has 16 times as 
many pixels as 1080i/p HD. This means 4320p UHD has between 80 and 96 times the 
number of pixels of the 576i/p and 480i/p SD formats respectively.  

6) New Zealand Internet Television Services 

At the time of writing, the New Zealand free-to-air channels TVOne, TV2, TV3 and C4 
had web-based on-demand services. However due to restrictions in New Zealand’s 
broadband speeds, currently such services can only be provided at low resolutions 
with high compression, ultimately resulting in a decrease in image quality compared to 
terrestrial (Freeview HD) and satellite (MySky HDi) broadcasts. For example at the 
time of writing TVNZ’s TVOne and TV2 on-demand service was available in a 
maximum resolution of 640x360, which is much lower in resolution than the maximum 
1280x720 available through the terrestrial and satellite services. 
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Appendix 2: YouTube Formats 

1) Range of YouTube Formats at the time of writing. 

YouTube is a globally accessible video service that allows anyone, anywhere, to upload 
and view video content. When a video is uploaded to YouTube, it is automatically 
down-converted into a variety of formats with different resolutions equal to or lower 
than the original resolution it was uploaded in. Based on a given uploaded resolution 
(e.g. 720p; 1280x720), YouTube then automatically processes the uploaded file and uses 
a number of compression techniques to produce different resolutions (or streaming 
qualities), which are equal to or less than the source resolution of the uploaded video 
(e.g. lower resolution than 720p). This allows the person viewing the video to choose 
which streaming quality will best match their Internet connection speed and computer 
processing power. See below for an example of how the resolution is selected in 
YouTube. 

 

This also means within the YouTube platform a number of different resolutions can be 
viewed based on how high the resolution of the uploaded video is. It is therefore very 
common for consumers to view a number of different videos with different resolutions. 
This is illustrated below in by the range of 16:9 resolutions available through YouTube 
at the time of writing. 

Format YouTube Resolution Total Pixels YouTube Label 
180p 320 x 180 57,600 240p1 or 360p1 

226p 400 x 226 90,400 240p1 

270p 480 x 270 129,600 480p1 

360p 640 x 360 230,400 360p 
480p 854 x 480 409,920 480p 
720p 1280 x 720 921,600 720p 
1080p 1920 x 1080 2,073,600 1080p 
4K 4096 x 2304 9,437,184 Original (4K) 
1. Note that the YouTube label does not match the vertical pixels contained in the format. 
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2) Changes in Formats Over Time 

YouTube has however changed the resolution, aspect-ratio and compression settings 
over time as global increases in networking speed and computer power have allowed 
higher-quality videos to be streamed over the Internet in real-time. Like developments 
in television technology have allowed delivery of images with increased quality 
through television, faster Internet speeds and computers have allowed delivery of 
images with increased quality through the Internet. However, while the change from 
analogue black-and-white (480 or 576 lines) to digital high-definition (1080 lines) has 
taken place over more than half a century, in just over five years, the maximum 
resolution supported by YouTube has gone from 320x240 (76,800 pixels) to 4096x3072 
(12,582,912 pixels) – an increase of over 16,000%. This is illustrated below: 

Year Codec Maximum 
Resolution 

Maximum 
Pixels 

February 2005 H.263 320 x 2401 76,800 
March 2008 H.263 480 x 3601 172,800 
November 2008 H.264 1280 x 720 921,600 
November 2009 H.264 1920 x 1080 2,073,600 
July 2010 H.264 4096 x 30721 12,582,912 

1. To present 16:9 video in this format, only 75% of vertical pixels are used. 

Therefore since the start of this research at the beginning of 2009, there have been two 
large increases in the maximum resolution supported by YouTube. As these changes 
are directly relevant to key idea of increasing resolution, this explanation has been 
continually modified throughout this research to reflect the latest changes in the media 
environment up until the time of publishing. This allowed the researcher to thoroughly 
grasp the changes to YouTube’s resolution over time. An important discovery during 
this process was that the range of resolutions available on YouTube for a given video 
are not consistent. The formats through which a given video may be viewable in are 
dependent on when the video was uploaded and whether or not YouTube has re-
encoded it to meet any changes to its video compression standards. This means 
different videos are available in different resolutions. For example through 
downloading a large number of YouTube videos that were uploaded in 720p at 
different times, it was found there was a vast range of possible formats the 720p video 
could be available in. 
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YouTube Label Maximum Resolution Actual Resolution 

240p 400 x 2261 
320 x 1801 or 
400 x 2261 or 
Not Available 

360p 640 x 360 320 x 1801 or 
640 x 360 

480p 854 x 480 
480 x 2701 or 
854 x 480 or 
Not Available 

720p 1280 x 720 1280 x 720 
1. Video resolution is less than the YouTube label indicates. 

Firstly, due to changes in compression over time, the YouTube labels are not 
necessarily representative of the actual resolution being viewed, and are actually an 
indication of the ‘maximum’ resolution that the video may be viewed in when that 
resolution option is selected (i.e. for a given aspect ratio). Furthermore sometimes not 
all of the format options are even available. This means there are a large number of 
ways a video uploaded in 720p could be viewed dependent on when the video was 
uploaded.  

3) Widescreen YouTube Formats in August 2009 

At the time of sourcing 720p HD videos from YouTube in August 2009, there was an 
inconsistent range of lower-resolutions available on YouTube, due to changes in their 
compression settings over time (as just outlined). I.e. the lowest resolution a 720p video 
was available in was either 320x180 or 400x226, but not both. The main YouTube 16:9 
formats available during sourcing are summarised below:  

YouTube Label Range 1 Range 2 
None 320 x 180 400 x 226 
High Quality (HQ) 480 x 270 480 x 270 
High-definition (HD) 1280 x 720 1280 x 720 

 
Therefore while sourcing commercials in August 2009, if a commercial had been 
uploaded and available in 720p (1280x720), the next best resolution option presented 
by YouTube was 270p (480x270), and the lowest resolution was either 320x180 (180p) or 
400x226 (226p). Clearly, all of these formats are lower in resolution than the standard-
definition formats (i.e. 720x480 or 720x576), which could be compared to 720p on 
television. Therefore based on the formats shown, there are three possible lower-
resolution YouTube formats that could be compared to the 720p format in this research; 
180p, 226p or 270p. The relative difference in resolution for each of these comparisons 
is now shown. 
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Option Comparison Pixel Ratio Ratio 
1 720p to 

270p 
1280 x 720 / 
480 x 270 

720p has 7.11 times as many pixels 
as 270p. 

2 720p to 
226p  

1280 x 720 /  
400 x 226 

720p has 10.19 times as many pixels 
as 226p. 

3 720p to 
180p 

1280 x 720 / 
320 x 180 

720p has 16 times as many pixels as 
180p. 

 
A YouTube 720p commercial has 7.11 times the resolution of a 270p commercial, 10.19 
times the resolution of a 226p commercial, and 16 times the resolution of an 180p 
commercial.  

4) Downscaling 720p to Create 180p Version 

While YouTube does offer a range of different resolutions for each video, because of 
changes to YouTube’s formatting over time, not all 720p commercials are available in 
the same lower-resolution formats. Therefore not all commercials were available in the 
180p format, and some were only available in 226p. As 180p versions are required for 
all commercials, this subsequently meant it was not possible to download an 180p 
version for each of the chosen 720p commercials.  

The 180p versions need to be created by manually down-converting the sourced 720p 
version with the specifications of the YouTube 180p format. However instead of 
downloading the commercials available in 180p, and manually downscaling the 
commercials not available in 180p, it was decided that all commercials should be 
manually downscaled from the original downloaded 720p version. This is to ensure 
that the quality of all the 180p versions is identical, and there is no difference between 
downloaded and downscaled versions, which may confound the results of the 
research. Therefore all commercials were downloaded in 720p HD and then 
downscaled to create the required 180p version. This also allows the audio quality to be 
unchanged as it important to note that the audio compression used on the 720p and 
180p YouTube formats differs. The audio specifications used by the two YouTube 
formats are outlined below: 

 180p 720p 
Codec: MP3 AAC 
Audio Channels: 1 (mono) or  

2 (Stereo) 
2 (Stereo) 

kHz 22.050 44.100 
Bit-rate*: < 120 kbps* 120kbps* 

*Based on averages of downloaded files. 

The 720p format uses a different codec and higher bit-rate than the 180p format and 
provides higher-quality audio. Because audio is not a primary variable of interest in 
this research, the quality of audio and number of audio channels needed to be kept 
constant across both formats. To ensure that there would be no differences in audio 
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quality between the 720p and 180p formats of a commercial, during the down-
conversion process in creating the 180p version of each commercial, there would be no 
compression of the audio track. This means the resulting 180p version contains exactly 
the same quality audio track and specifications as the sourced 720p version, and there 
is subsequently no difference in presented audio quality. 

5) Exported 720p Compression Settings 

The settings listed by YouTube for optimising video uploads at the time of sourcing the 
commercials are listed below. Where the settings were customisable, the settings 
chosen are justified. 

Video 
Resolution Original resolution of your video. 

 
! 1280x720 for 720p 

Bit rate Because bit-rate is highly dependent on codec there is no recommended 
or minimum value. Videos should be optimized for resolution, aspect 
ratio and frame rate rather than bit rate. 
 
! Based on the downloaded 720p YouTube commercials, the average bit-rate 
was approximately 2,100kbps. The compression settings were therefore set well 
above this rate at 5,000kbps. This is based on the researchers previous experience 
with video compression, whereby this bit-rate is more than sufficient. 

Frame rate The frame rate of the original video should be maintained without re-
sampling. In particular pulldown and other frame rate re-sampling 
techniques are strongly discouraged. 
 
! Based on the combination of material with frame-rates between 24 to 30 fps, 
the frame-rate was set at 30 fps. 

Codec H.264 or MPEG-2 preferred. 
 
! H.264 was used, as this is the same format as the downloaded commercials. 

Preferred 
Containers 

FLV, MPEG-2, and MPEG-4 
 
! MPEG-4 was used, as this is the same format as the downloaded commercials. 

Audio 
Codec MP3 or AAC preferred 

 
! AAC was used, as this is the same format as the downloaded commercials. 

Preferred 
Containers 

FLV, MPEG-2, and MPEG-4 
 
! Same as for video. 

Sampling rate 44.1kHz 
Channels 2 (stereo) 

 
These settings have since changed as the maximum resolution supported by YouTube has also changed. The up-to-
date settings can be viewed at: 
 
http://www.google.com/support/youtube/bin/answer.py?answer=132460 
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Appendix 4: Creation of Eight Video Treatments 

Step 1: Down-conversion Process 

The first step is to down-convert the original downloaded 720p HD video file into a 
format representative of the YouTube 180p format (320x180), however with the same 
audio quality as the original 720p version. The settings used for this down-conversion 
are based on the video specifications used by YouTube for its 180p version of videos 
(see Appendix 2). ‘QuickTime Pro 7.6.6’ was used to down-convert the files, as this 
software is capable of such a down-conversion, while also being integrated with the 
editing software ‘Final Cut Pro’ which would later be used to compile and arrange the 
commercials for presentation to the participants.  

Step 2: Labelling and Organisation 

Once a commercial has been down-converted to create an 180p SD version, it is 
important that is appropriate named and labelled SD to ensure there is no confusion in 
the file types and formats of the commercials. Any incorrect labelling of HD or SD 
versions of commercials could result in serious problems when arranging the 
commercials, and could consequently confound the results of the research if an 
incorrect commercial or format of commercial was shown to participants. The process 
of organising and labelling the video files will now be briefly outlined. 

Once all commercials are selected they are each given a unique number. When all HD 
versions have been downloaded and subsequently down-converted to create an SD 
version, the video files are then named. Each file is clearly labelled with its commercial 
number, the brand it is advertising and the format of the file. For example if a Toyota 
commercial was selected, the downloaded 720p HD file would be labelled “1-Abreva-
HD.mp4”, and the down-converted 180p SD file would be labelled “1-Abreva-
SD.mp4”. All files are then sorted into two folders – labelled SD and HD – based on 
their format. The files and folders for the selected commercials are included on the data 
DVD attached in the rear sleeve of this book (Appendix 18). 

Step 3: Setting Up Video Sequences 

Next, all the labelled SD and HD files of the selected commercials are imported into the 
editing software Final Cut Pro (6.0.6). Eight sequences are then created to represent the 
eight treatment groups and these sequences are labelled ‘Group-1’ to ‘Group-8’. Clearly 
as all eight sequences must be capable of displaying both the 180p (320x180) and 720p 
(1280x720) images, sequences with a resolution of 1280x720 are required (using the 
Apple ProRes 422 (HQ) compressor). However, because the frame-rate can vary across 
commercials (24 or 30fps), and all sequences must be fixed at one specified frame-rate, 
it was decided to edit all sequences in the same frame-rate as the majority of YouTube 
content (30fps).  
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Final Cut Pro uses a ‘pull-down’ procedure to present the 24 and 25fps material within 
the 30fps sequences, and this presented no noticeable difference with commercials 
shown in this way. The settings used for all eight treatment groups are therefore based 
directly on the specifications of the downloaded 720p HD commercials, with a fixed 
frame-rate of 30. This process ultimately allows both the sourced 720p and down-
converted 180p formats to be presented side-by-side in an identical fashion as if they 
were viewed online via YouTube. 

Step 4: Ordering, Arrangement and Editing  

Based on the pairing and arrangement structure, the SD and HD versions of 
commercials are then specifically placed and ordered throughout the eight video 
sequences. This involves removing any surplus ‘black’ video at the beginning or end of 
each of the commercials, and thoroughly checking that the commercials and their 
formats are correctly positioned. Once all commercials have been appropriately 
positioned in each of the eight sequences, the visual interface and instructions are then 
added. 

Step 5: Add Visual Instructions 

As discussed, presenting the video stimuli on individual computer systems allows each 
participant to pause and play the video between pairs of commercials. To make this as 
simple as possible for participants, very clear visual aids were added at the beginning, 
end and between pairs of commercials to give participants instructions on when to 
pause and play the video, and what sections of questions should be answered. The text 
used throughout the video to display these instructional messages was kept as simple 
and clear as possible. This was firstly to ensure it would be easy to read and follow for 
participants, and secondly to not influence the proceeding stimuli. For this reason a 
black and white colour scheme was used. The first frame of each treatment video 
contains a welcome screen, as illustrated below.  
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The main point of the welcome screen is aid the researcher in explaining the structure 
of the experiment, and to illustrate to participants how the stimuli is presented. The 
explicit information and instructions shown on this screen will be explained later. 
Following this demonstration the researcher instructs all participants to put on their 
headphones, and press the spacebar in front of them to start the video and experiment. 
Once the countdown has reached 1, there is one-second of black, before a pair of 
commercials is played. Immediately following the pair of commercials is one-second of 
black, followed by a visual aid as illustrated below. 

 

This screen instructs the participant to press the spacebar on the keyboard in front of 
them to pause the video. As has been explained at the beginning of the experiment, the 
video is paused when the numbers at the bottom of the screen stop counting down. 
This is illustrated below, where the video has been paused after one second. 

 

The instructions ask the participant to answer a specific section of questions on their 
viewing experience of two commercials they have just watched. The section is clearly 
labelled at the top of screen in the same style as the questionnaire booklet. Once they 
have completed the specified section of questions, participants are instructed to press 



!

!!
!

&+(!

the spacebar to un-pause the video. Once the timer has counted down, there is one-
second of black, followed by the next pair of commercials, followed by another second 
of black, and another ‘pause’ screen labelled ‘Section 2’ for the participant to answer 
questions on the second pair of commercials. This process then repeats for the number 
of pairs of commercials being compared. Once all pairs of commercials have been 
played, and subsequent sections of questions answered, another visual aid instructs the 
participant to pause the video, and to answer the final section of general questions, 
followed by returning the questionnaire to the researcher. This is illustrated below. 

 
Step 6: Checking Treatments 

Once these visual instructions are added to the beginning, end, and between each pair 
of commercials in each of the eight treatment videos, the overall content layout of the 
video needs to be thoroughly checked. Therefore, once a video sequence has been put 
together, it is watched through a number of times to ensure that the commercials are in 
the correct order and resolution, and there are no mistakes in the instructions. This 
involved cross-referencing the file-names of both the SD and HD formats in the Final 
Cut Pro timelines for each sequence, and visually watching each sequence. Once it is 
certain each of the eight video treatment sequences are correctly presented, they are 
then exported. 

Step 7: Exporting Sequences 

All eight sequences are now exported based on the compression settings provided by 
YouTube at the time for uploading a 720p video (see Appendix 2). Once exported, each 
treatment was double-checked to ensure it contains the correct resolution and order of 
commercials, and that there are no other mistakes in the final exported video file (e.g. 
audio-sync or compression artefacts). Once a treatment video has been thoroughly 
checked, they are each transferred onto separate CD-ROM discs and USB flash-drives 
for transportation and copying to the computers on which the videos would be viewed. 
These files are also included on the DVD-ROM disc attached (Appendix 18). 
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Appendix 5: Criteria and Search Process for Commercial Selection(

1) Selection Criteria 

Resolution The commercial must be available in 720p (1280x720), and not 
contain up-converted lower-resolution video presented in the 
720p frame. This is identifiable through pixilation and black-bars 
created by non-HD aspect ratios (e.g. 4:3). 
 
• High-definition HD 720p (1280x720) 
• No pixilation 
• Non-16:9 frame = not 720p 
 

Compression The commercial must have been appropriately compressed when 
uploaded to YouTube (see Appendix 2). Incorrectly compressed 
commercials are identifiable through noticeable compression 
artefacts or poor de-interlacing resulting in a blurry image with 
decreased quality, and are therefore not suitable for this research. 
 
• No strong disruption of image (blocky-video) 
• 720p HD format downloads as .MPG with H.264 Codec 
 

Visual 
Glitches 

There must be no glitches or abnormalities during the 
commercial. For example a short burst of pixilation or interference 
during playback. 
 
• No video pixilation 
• No third-party titles / text 
 

Image Aspect 
Ratio 

The commercial must present a 16:9 image that uses the full 
1280x720 frame. This is easily identifiable as commercials with an 
image aspect not equal to 16:9 will either have black bars 
bordering parts of the image, or be disproportionally squashed 
when presented. 
 
• 16:9 Only 
• No vertical or horizontal black-bars (e.g. no 4:3 or 2.85:1) 
 

Frame-rate The commercial should be uploaded in its native frame-rate 
(approximately 24, 25 or 30fps), without any re-sampling (see 
YouTube compression guidelines in Appendix 2). Any videos that 
show signs of re-sampling, such as unsmooth motion, are not 
appropriate for this research. 



!

!!
!

&+*!

 
• Approximately 24, 25 or 30 fps. 
 

Audio The commercial must have clear 2-channel stereo audio without 
any noticeable distortions or irregularities. 
 
• 2-channel Stereo 
• Clear 
 

Creative 
Design 

Commercials must not use any creative design elements that may 
contradict the technical criteria and affect a person’s overall 
perception of the quality of a commercial. 
 
• Not conflict with other criteria. 
• Clear resolution (no combining SD and HD) 
• Smooth frame-rate 
• Use entire frame (majority 16:9 Aspect-ratio) 
• Medium-high production values, no low-budget commercials. 
 

Official 
Sponsor 
(Brand) 

If two or more different commercials for the same brand are 
shown throughout the experiment, it is possible that this could 
indirectly affect a participant’s comparison of any given pair of 
commercials containing that brand (i.e. by linking the same brand 
commercials). It was therefore decided that only one commercial 
for each brand would be allowed. 
 
• Only one commercial from each brand. 
 

Product Type If there are two commercials with extremely similar products, it is 
possible that the two commercials would conflict with the 
comparisons of other commercials. Therefore careful 
consideration was needed during selection to ensure that no two 
commercials would be promoting products that were too similar 
(i.e. similar offers and selling points).  
 
Furthermore any commercials for high-definition HD or 
television related products would not be appropriate as they may 
identify the nature of the experiment, which could bias the way 
participants compare the commercials. 
 
• Only one commercial for each type of product. 
• No HD or video-resolution related products. 
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Product 
Category 

It is important that a relatively diverse range of products is 
incorporated. For example if most of the commercials were for 
electronics or food products this could bias the results. The aim of 
this research is to gain a general understanding of the impact of 
resolution on comparing commercials. Therefore the product 
category of commercials would need to be iteratively monitored 
during selection. 
 
• Range of product categories. 
 

Length Commercials must be either 15 or 30-seconds in length only. 
 
• 15 seconds 
• 30 seconds  
 

 
2) The Search Process 

Step 1: As the commercials are all being sourced from YouTube, the built in 
search feature is used to search for “commercials” and “advertisements” 
which are available in HD. 

Step 2: Based on which of these commercials are of the appropriate length (15 or 
30 seconds), the next step involves checking whether a given commercial 
meets the required technical criteria, such as resolution, compression and 
image aspect ratio.  

Step 3: Next the commercials creative design is checked to ensure it does not 
conflict with the technical requirements (e.g. no cropping or ageing 
filters). 

Step 4: Following this the commercial must meet the outlined message criteria, 
ensuring a commercial for the same brand or product type has not 
already been selected. The commercial must also not contain any message 
or product content directly involving high-definition technology.   

Step 5: If all of these requirements are met, the commercial is downloaded. As 
the frame-rate cannot be checked until the video file is downloaded, the 
frame-rate is now inspected to ensure it is appropriate (between 24 and 
30). 

 !
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Appendix 6A: Selected Commercials  
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1. These files are included on the DVD attached to the rear inside sleeve.""
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Appendix 6B: Commercials Randomised into Pairs'
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Appendix 6C: Final Eight Treatment Groups 
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Appendix 7: Selected Computer Laboratory 

1) Otago University Computer Laboratory CO 3.03 

A University of Otago computer laboratory was selected: Commerce building 
computer laboratory CO 3.03. This laboratory is located on the University of Otago 
campus, has 33 identical computer terminals, each with the same hardware 
specifications, monitors, operating systems, playback software, desks and chairs. This 
is summarised below. 

Room: University of Otago Dunedin Campus, Commerce Building, 
Room CO 3.03 

Location: Corner of Clyde and Union St, Dunedin, New Zealand 
Layout: 33 computer terminals, all facing the same direction. 
Computer: IBM Leveno Tower 

Windows Xp, 2GB Ram, Quad-core Processor, DVD-Rom 
Storage: Private local hard-drive storage on each computer terminal. 
Software: QuickTime Player 7.6.6 
Monitor: 22” Philips Widescreen LCD 

DVI connection, 16:10 aspect, 1680x1050 resolution. 
Note: 16:9 images on 16:10 22inch screen actually 21.5inch with 
small black bars. 

Audio: Analogue 3.5mm output to padded earphones. 
System Level: 75%, QuickTime Level: 100%, System Mute Off 

Desk: Width: 120cm, Depth: 70cm, Height: 65cm  
Chair: Height adjustable office chair. 

 
As the computer laboratory is used by the University of Otago, the room can be booked 
for 50-minute segments, starting on the hour. The rooms are available to be booked 
between 8.00am and 7.00pm, depending on previous bookings. While the research 
would take no longer than 45 minutes, the room would need to be booked for two 
consecutive timeslots in order to allow sufficient time for setting up each of the 
computers before the experiment, and for packing up at the end. This allows the 
researcher 1 hour and 50 minutes to setup, run the experiment and pack-up. During 
this time the laboratory is fully booked and cannot be used by other people. The 
researcher has the access credentials required to log-in and use each computer in the 
laboratory. 

2) QuickTime Player Video Software 

There are a large number of software packages that could be used to play the video 
files. As QuickTime software was used to carry out all manipulation and creation of the 
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eight video treatments, is compatible and common on both Windows and Mac OS X 
systems, and allows full-screen playback without interruption of onscreen menus or 
controllers, it made sense to also use QuickTime for the playback of the video files in 
the computer laboratory. The minimum computer specifications outlined by Apple for 
playing a 720p H.264 video file with a frame-rate between 24-30fps in QuickTime Player 
7 are shown below: 

Variable Mac OS X System Windows System 
Operating System Mac OS X 10.5 or 10.6 Windows XP (SP2), 

Vista or 7 
Processor 1.8 GHz G5 or Intel 

Core Duo 
2.8 GHz Pentium 4 

Ram 256MB 512MB 
Graphics Card 64MB 64MB 

 
A computer with lower specifications would be incapable of presenting the video 
correctly, and result in lower frame-rates and unsmooth motion. However, because of 
the possibility of variations in operating system versions, software components, storage 
capacity, network speeds, and other hardware, it is still possible for a computer with 
the specifications equal to or greater than the minimum required to still have 
difficulties presenting the video correctly. Any such disruption of playback would 
affect the viewing experience of the commercials and therefore confound the results. 
Therefore these specifications were only used as a guide for selecting a computer 
system with much higher specifications, which would be more than capable of playing 
the 720p video files without any difficulty. 

3) Monitor Aspect Ratio 

The computer system should use a widescreen aspect ratio. If a 16:9 video is played on 
a screen with an aspect ratio not equal to 16:9, black bars will result in order to 
maintain the aspect ratio of the image. This subsequently has implications for the size 
of the image presented on the screen. More Internet users are using computer monitors 
that utilise widescreen aspect ratios (equal to or close to 16:9), capable of displaying 
16:9 videos with either very small or no black bars. See below for the percentage of 
Internet users with widescreen and non-widescreen resolutions over the last three 
years: 

Aspect Type August 2007 August 2008 August 2009 
Widescreen 
(16:9, 16:10, etc) 

17.57% 28.96% 40.38% 

Non-Widescreen 
(5:4, 4:3, etc) 

79.17% 66.61% 50.30% 

Other 
(Cell-phones, etc) 

3.26% 4.43% 9.32% 

*Represented from W3Counter (www.w3counter.com) 
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There is a clear increasing trend in the use of widescreen monitors over non-
widescreen monitors. Therefore showing the commercials on a monitor with a 
widescreen display is representative of the way in which people are increasingly likely 
to view online video, while also appropriately representing the way they would 
usually be viewed on television. 

4) Monitor Resolution 

To illustrate how different monitor resolutions affect the playback resolution of a 
video, the table below shows how a 16:9 video resolution will be shown, based on the 
maximum resolution and aspect ratio of the computer monitor it is viewed on. 
Resolutions shown in grey are not appropriate to show a source resolution in full-
quality, and resolutions shown in white are equal to or greater than the resolution 
required by a given source quality.  

Monitor: Video Resolution (Aspect Ratio): 
Resolution1 

 
Aspect 
 

480i/p 
(16:9); 

854x480 

576i/p 

(16:9); 
1024x576 

720p 
(16:9); 

1280x720 

1080i/p 
(16:9); 

1920x1080 

4320p 
(16:9); 

7680x4320 
800x600  4:3 800x450 800x450 800x450 800x450 800x450 
1024x768  4:3 854x480 1024x576 1024x576 1024x576 1024x576 
1152x864  4:3 854x480 1024x576 1152x648 1152x648 1152x648 
1280x720 
1280x768 
1280x800 
1280x1024  

16:9 
15:9 
16:10 
5:4 

854x480 1024x576 1280x720 1280x720 1280x720 

1366x768  16:9 854x480 1024x576 1280x720 1366x768 1366x768 
1440x900  16:10 854x480 1024x576 1280x720 1440x810 1440x810 
1680x1050  16:10 854x480 1024x576 1280x720 1680x945 1680x945 
1920x1080 
1920x1200  

16:9 
16:10 854x480 1024x576 1280x720 1920x1080 1920x1080 

2560x1600  16:10 854x480 1024x576 1280x720 1920x1080 2560x1440 
1. All monitors have square-pixels. 
2. The monitor and video resolution used in this research are shown with thick black borders. 

The computer system must therefore have a monitor with a resolution capable of 
presenting the video at its full resolution without any downscaling. Because the 
resolution of the video file being presented to participants is 720p (1280x720 pixels), the 
resolution of the computer monitor must therefore contain 1280 or more horizontal 
pixels, and 720 or more vertical pixels, in order to play the video at full resolution. 
There is therefore a large range of monitor resolutions capable of achieving this for a 
720p video resolution. As all videos will be viewed full-screen, if the monitor has more 
horizontal and vertical pixels than the video resolution, the video will be scaled up to 
fill as many of the pixels as possible – while maintaining its aspect ratio. As previously 
explained, up-scaling the videos in this way does not increase the resolution of the 
video, but only increases the number of pixels for which a fixed number of pixels of the 
original source are spread over. For example if a 720p (1280x720) video is shown on a 
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1680x1050 (16:10) monitor, it will be blown-up to be presented at 1680x945 – the 
maximum 16:9 ratio of pixels within the 16:10 aspect screen. Furthermore, presenting a 
video with a 1280x720 resolution on a 1920x1080 (16:9) computer monitor directly 
parallels how 720p television broadcasts are viewed on 1080p television sets. Therefore 
whether the video is shown at its native resolution, or up-scaled and presented over a 
large number of pixels, does not matter.  

5) Monitor Settings 

Providing all computer systems and monitors are identical, there are still possible 
variations in the way the monitor is setup. Any variation in colour settings, contrast, 
brightness, image position and other technical settings of the monitor could manipulate 
how the video is presented to different participants and therefore bias the results. 
Therefore not only must all monitors be identical, they must also be reset to their 
default settings to ensure that there are no differences in these settings across different 
computers. Furthermore the type of connection used to connect the monitor to the 
computer can vary (e.g. VGA or DVI). The type of display connection between all 
monitors and computers should therefore be kept consistent.  

6) Computer Storage 

As the video files are relatively large (approximately 500MB), there is a range of issues 
regarding the way the files are stored for playback during the experiment. Variations in 
network speeds can interrupt the playback of video files when they are stored remotely 
on networked storage. External media (e.g. USB flash-drive), or disc-media (e.g. CD-
ROM) requires separate media for each computer and presents more possible points of 
failure during the experiment. As any disruptions would clearly affect the viewing 
experience of the commercials, it is important the type of storage chosen minimises any 
such potential issues. With this in mind, local storage on each computer terminal 
would be desired if possible. Therefore before a computer laboratory is selected, it was 
tested to ensure that the system is appropriate for the playback of the 720p video file. 
This includes checking the playback of both the video and audio components of the 
video file. 

7) Audio System and Configuration 

The University of Otago IT department supplied a pair of headphones for each of the 
33 computer terminals (AKG Model HSD-200). When playing video on the computer, 
there are three settings that must be adjusted for consistent audio playback across each 
of the computers. There is a volume level in QuickTime, a system volume level, and a 
system mute toggle. The QuickTime volume was set to full, the system volume was set 
to 75 percent, and the mute toggle was turned off. This achieved a comfortable level of 
audio playback, where all commercials were easily loud enough to be heard, while not 
overpowering or causing discomfort with the participants.  
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8) Room Layout 

The computer terminals are labeled 1 to 33, starting from the front left corner of the 
room, and proceeding left to right, front to back. Computer 19 was not used as the 
monitor had a very large mark on the screen which would likely interfere with the 
presentation of the commercials. The remaining 32 computers were then sequentially 
loaded with one of the eight treatment videos, starting from terminal one with 
treatment video one (G1), followed by terminal two with treatment video two (G2), 
and so on. This installation process involved logging into each computer and then 
copying one of the eight treatment video files (from one of eight CD-ROM discs) to a 
private location on each computers internal hard-drive. These files could not be viewed 
outside of the experiments, and could be readily accessed when required for each 
experiment. The overall layout of the eight treatment videos is illustrated in Figure 3.9 
by the codes ‘G1’ to ‘G8’ respectively. This layout should ensure each participant with 
a given treatment video is adequately spaced from other participant’s with the same 
treatment video.  

9) Room Aesthetics 

Fresh Air Fully tinted windows were kept slightly open to ensure airflow in 
experiment environment, and keep participants alert during the 
experiment.  

Temperature Due to the large amount of people and computer equipment in the 
room, temperature was moderated to ensure it was kept at a 
comfortable level. If it got too warm in the room this may have 
caused sleepiness and subsequently fatigue in participants. 
Therefore it was important that while temperature was 
comfortable, it was not too warm. This was controlled by adjusting 
the central heating and windows. 

Natural Light A small amount of natural light did come through the open 
windows. However as these windows were only slightly open and 
were fully tinted, participants could not look out the windows and 
be distracted, nor was any glare created on the computer monitors. 

Room Lighting The computer laboratories ceiling lighting was turned on. This 
level of lighting was neutral, not too bright or too dark. This 
balance was important as the level of lighting could influence the 
participant’s viewing experience. A comfortable level of lighting 
was also required for participants to easily answer the written 
questionnaire. The combination of natural light and room lighting 
created a neutral level of lighting, which was not too bright as to 
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create glare on computer monitors, and was easily sufficient to 
allow participants to read and answer the written questionnaire. 

10) Summary of Environment Specifications 

 Variable: Specification: 
Manufacturer IBM Leveno 
Model Number ThinkCentre 
Type Desktop Tower 
Operating System Microsoft Windows Xp SP3 
Video Software QuickTime Player 7.6.6 
Processor Intel Quad-core 
Ram 2GB 

Computer 
System 

Storage Type Local. 
Manufacturer Philips 
Model Number Brilliance 22B 
Panel Type LCD 
Screen Size 22” (diagonal) 
Screen Ratio 16:10 
Screen Resolution 1680x1050 
16:9 Image Size 21.5” (diagonal) with small black bars 
Connection Digital DVI 
Colour Level Default level (50%) 
Contrast Level Default level (50%) 
Brightness Level Default level (50%) 

Computer 
Monitor 

Image Position Default position (centered) 
Manufacturer AKG 
Model Number HSD-200 
Design Padded Earmuffs 
Channels 2 (Stereo) 
Connection Type 3.5mm Analogue Stereo 
Software Volume Level 100% 
System Volume Level 75% 

Audio 
Specification 

Mute Off 
Room Type Computer laboratory. 
Desk Dimensions Xcm x Xcm x Xcm (W x H x D) 
Desk Layout See Figure X.X 
Chair Standard height-adjustable office chair. 
Screen Viewing Distance ~71cm 
Screen Viewing Angle Straight on at eye-level. 
Fresh Air  Windows slightly ajar. 
Temperature Comfortable, but not too warm as to induce fatigue. 
Natural Light Indirect natural light through open windows. No 

glare and participants cannot see out windows. 

Room / Desk 
Specification 

Room Lighting Standard room lighting on. Neutral, not too bright, 
but light enough to read and write. 
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11) Photo of Experiment Environment!!
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Appendix 8A: Facilitation Procedure 

Step 1: Once all participants are seated, a few minutes were set aside to allow 
participants to get comfortable. Participants are then further welcomed to 
the research, followed by a short explanation about the research. 

Step 2: The researcher then directs participants to read the ‘Participant 
Information Sheet’ (see Appendix 10A) placed on top of the questionnaire 
booklet in front of them (see Appendix 3). 

Step 3: After reading the information sheet, participants are asked to read the 
consent form attached to the front of the questionnaire (see Appendix 
10B). Providing they are happy to participate in the research, they are 
then asked to sign the consent form, followed by completing one page of 
five basic demographic questions (see Appendix 3).  

Step 4:  After all participants have clearly finished reading and writing, the 
researcher asks all participants to turn over one page in their 
questionnaire, revealing a page clearly titled ‘Video Structure’ (see 
Appendix 3). This page explains how each pair of commercials will be 
shown, and the procedure through which the participants will pause the 
video and answer a section of questions for each pair of commercials. The 
researcher then goes through this page, while simultaneously illustrating 
each of the steps with a sample pair of commercials on a large projector 
screen at the front of the room. The sample pair of commercials is not 
used in the treatment videos, and they are both shown in the same 720p 
HD quality. This sample clip is included on the data DVD attached inside 
the rear sleeve. 

Step 5: The researcher then asks if anyone has any questions, followed by 
outlining a few general guidelines. Participants are asked not to talk or 
interact with other participants at any point during the experiment, and 
are instructed to raise their hand if they need assistance at any point. 
Participants are also told that it should take about two minutes to 
complete the question section for each pair of commercials. 

Step 6: When it is clear all participants are ready to begin, they are instructed to 
put on their headphones and press the spacebar to start their video. The 
researcher then takes a seat at the front of the room should any 
participant require assistance during the experiment. 

Step 7: Once participants have completed the experiment, the end of the 
questionnaire informs them to quietly take their headphones off, and 
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return their questionnaire to the researcher at the front of the room in 
exchange for their voucher, after which they can leave.  

Step 8: Once the questionnaire booklet is received, the consent form is detached 
and placed in the researchers briefcase. Next, alongside the treatment 
group label in the top right corner of the questionnaire, each 
questionnaire is further labelled based on how many participants have 
received that treatment. For example ‘G3P10’ represents the tenth 
participant of the third treatment group. These numbers are used to keep 
track of the total number of participants that have received each 
treatment at any point during the data collection, while also been used to 
identify individual cases anonymously throughout the analysis. Once 
labelled, the questionnaire is safely placed in a robust bright yellow box 
labelled ‘Confidential Research’.  

Step 8: After all participants have finished and left, the researcher then proceeds 
around the room collecting all the headphones, pens and any left over 
information sheets, followed by logging out all computers. All materials, 
consent forms and questionnaires are then moved to a private office of 
the researcher within the same building. 
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Appendix 8B: Experiment Guide 

What to Bring: 

• 32 pairs of AKG (HSD-200) headphones. 
• 32 questionnaire booklets; four per treatment group. 
• 32 information sheets. 
• Map of room and treatment layout. 
• A pencil-case with at least 40 red pens. 
• USB flash-drive loaded with the sample video file. 
• Box for placement of completed questionnaires. 
• Sign for the front door indicating room privately booked for research. 

Setup Procedure: 

1. Log-in to computers and wait until fully loaded. 
2. Plug in headphones + set sound level at 75%. 
3. Each computer will only have one stimuli in C:/TEMP folder. 

a. Follow the room layout from G1!G8 if necessary. 
4. Open stimuli FULL SCREEN. 
5. Pause stimuli on first welcome screen (has GX top right corner). 
6. Move mouse pointer off control bar and physical mouse out of the way. 
7. Push keyboard back towards screen. 
8. Put appropriate questionnaire in front of each computer. 

a. Questionnaire will say ‘GX’ in the top right corner. This should be 
matched with the welcome screen GX. 

9. Put participant info sheet + a pen on top of the questionnaire. 

Seating Participants: 

• Seat LEFT to RIGHT, FRONT to BACK of computer lab, and leave NO seats 
empty (follow lab layout guide). 

• If the last experiment finished on a G4, start seating participants at G5 onwards. 

Experiment Procedure: 

Welcoming in, instructing not to touch the computers / keyboards / headphones yet. 
Then at half past the hour, once everyone is seated: 

1. Welcome to this research project on audio-visual advertising. 
 

2. We will begin by giving you a few minutes to read the double-sided ‘Participant 
Information Sheet’ in front of you. This is not attached to the questionnaire, and 
is yours to take at the conclusion of this research. 
 

3. Once you have read this sheet and if you have agreed to partake in the research, 
please move the information sheet to the side and read and fill out the ‘Consent 
Form’ at front of the questionnaire (page 1). 
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4. Once you have completed the consent form, please turn over to page 3 and fill in 

some basic demographic questions. 
 

5. Is everybody finished? Please turn over to the next page titled ‘VIDEO 
STRUCTURE’. I will now explain the structure of the video content you are 
about to watch. 

a. Two commercials are shown in a row, followed by visual instructions on 
a black background. 

b. When these instructions appear (they look similar to what you have on 
your screen in front of you now), you press the SPACEBAR to pause on 
the instructions. I will now demonstrate this process, please DO NOT 
touch your computers yet (PLAY TEST and PAUSE). 

c. The 5,4,3,2,1 at the bottom of the screen indicates how many seconds you 
have left to pause the video, and when you press SPACEBAR to pause, 
these numbers will stop counting down (PAUSE and UNPAUSE to 
illustrate). 

d. You then turn to the appropriate SECTION in your questionnaire. This is 
displayed clearly at the top of the first page of each section. (HOLD UP 
SECTION 1 PAGE). 

e. Each section consists of ONE double-sided page (so two pages of 
questions). 

f. Once you have answered both pages of questions, you press the 
SPACEBAR to un-pause the video and continue to the next two 
commercials. (UNPAUSE to illustrate, then PAUSE) 

g. This process then repeats 12 times, followed by some general written 
questions at the end. 
 

6. Some Guidelines: 
a. If you have any questions, problems, or need to use the bathroom, please 

wait until any commercials have finished, then PAUSE your video, and 
raise your hand. 

b. Please do NOT talk or interact with other participants while watching 
commercials or while answering the questionnaire. 

c. On average it should take you about 2-3 minutes to answer the two pages 
of questions in each section. 

d. Do you have any other questions? 
 

7. We are ready to begin. Please put on your headphones, and when you are ready, 
press the SPACEBAR to start the video. 
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Appendix 8C: Room Setup Procedure 

Step 1: Large clear notices are put on the main door to indicate the room is 
privately booked for research, and instructing participants to wait outside 
the door until being seated by the researcher.  

Step 2: A separate computer terminal at the front of the room connected to a 
projector is then logged in and setup with the sample video used to 
demonstrate to the participants how the video playback works.  

Then for each individual computer terminal: 

Step 1:  The computer is logged in. 

Step 2: The monitor is reset to the default picture settings (colour, brightness, 
sharpness, position). 

Step 3: The system volume is set to 75% and the mute toggle is turned off. 

Step 4: The video file is opened in QuickTime, set to view ‘full screen’ and 
immediately paused on the welcome screen title (so the entire 5-second 
countdown is still visible). 

Step 5: The monitor is pushed to the very back of the table and its height is 
adjusted to approximate eye level, the keyboard is then placed directly 
underneath the monitor, and the mouse is hidden behind the monitor. 

Step 6: A pair of headphones is then uncoiled, plugged into the computer, and 
placed out of the way on the left side of the desk. 

Step 7: The eight types of questionnaire booklets (labelled G1 to G8) are then 
systematically placed in front of the keyboard on each computer with the 
respective video treatment loaded (as identified by the same code shown 
in the top right corner of the video on each computer). 

Step 8: An information sheet on the research (see Appendix 10A) and red 
ballpoint pen are then placed on top of the questionnaire booklet. During 
this step each computer is double-checked to ensure all questionnaire 
labels matched the respective video treatment labels. 
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Appendix 9: Ethical Approval 

ETHICAL  APPROVAL  AT ETHICAL  APPROVAL  AT  DEPARTMENTAL  LEVEL  OF  A DEPARTMENTAL  LEVEL  OF  A   

  PROPOSAL INVOLVING  HUMAN  PARTICIPANTS (CATEGORY B)  PROPOSAL INVOLVING  HUMAN  PARTICIPANTS (CATEGORY B) 

 
 
NAME OF DEPARTMENT: Marketing   
 
TITLE OF PROJECT: Understanding the influence of high-definition (HD) television on 
advertising effectiveness. 
 
PROJECTED START DATE OF PROJECT: 1st August 2009 
 
STAFF MEMBER RESPONSIBLE FOR PROJECT: Dr Robert Aitken 
 
NAMES OF OTHER INVESTIGATORS OR INSTRUCTORS: Daniel Elder 
 
BRIEF DESCRIPTION OF THE AIMS:  
 
To develop an understanding of how the transition from standard-definition (SD) to high-definition 
(HD) television impacts on the way in which an advertising message is delivered, and therefore the 
audience’s experience with the advertisement. Such an understanding is essential within the realms of 
integrated marketing communications as traditional and new mediums merge through technological 
developments. 
 
BRIEF DESCRIPTION OF THE METHOD:  
 
The participants suitable for this study will be users of television, who have good eye sight and 
hearing. To gain an understanding of the influence of high-definition (HD), a television stimuli-based 
experiment with participants will be used. This will combine both standard-definition (SD) and high-
definition (HD) material in pairs, with breaks for answering a questionnaire based on the stimuli 
viewed.  
 
Selection of Advertisement Stimuli  

1. Twenty-four 15-30 second advertisements will be selected from a number of different 
television channels, at different times of the day.  

2. These advertisements will then be randomly assigned into twelve pairs.  
3. Then through varying the definition of both advertisements in the pair, and the order in which 

the 2 advertisements in the pair are played, variations of each pair will be presented. 
4. The 8 variations of each pair are then randomly assigned into 8 different video sequences.  
5. For each video sequence, the twelve pairs are randomly ordered.  
6. Each of the 8 video sequences will then be shown to different participants in a computer 

laboratory 
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Experiment and Questionnaire Structure 

1. The first section of the questionnaire involves administration and demographic questions.  
2. This is followed by a video sequence containing the 12 pairs of commercials, separated by 
short breaks between each pair. During these breaks the participants answer a series of written 
questions concerned with the intensity of the experience created during the second advertisement in 
each pair.  
3. The next series of questions are based around general high-definition (HD) awareness and 
personal television setups.  
 
Sampling 

Due to the nature of the experiment, the key requirement of the study is that participants have good 
eye-sight and hearing. Participants who use glasses, contact lenses, hearing aids etc to achieve this 
are allowed to participate, providing they bring them to the experiment. The 8 video sequence 
variations, each requiring a total of 10 participants, results in a total sample size of 80 participants. A 
convenience sample combined with a snowballing approach will be used to gather the required 
number of participants.  

Letters asking for participants will be given out to a number of people known by the researcher, with 
the instruction to pass the letters on to their friends who they think may be interested and appropriate 
for such a study. This will provide information about the research, contact details, and instructions 
for further passing the letter on once enrolled. The letter will also point to a website which will 
provide all the same information as the letter, however making it easier for people to inform other 
people about the research, alongside providing a direct form of contact through email for those 
interested in participating in the study.  

The letter and website will list the following criteria for being a participant in the research: 

• Watches any amount television 
• Has good eye-sight and hearing (with OR without corrective measures) 
• Minimum 18 years of age 
• Would be willing to spend up to 1 hour watching some advertisements and answering a few 
written questions. 

DETAILS OF ETHICAL ISSUES INVOLVED:  
 
Privacy  
All personal information will be entirely confidential. Participant names will only be recorded on 
their original consent form filled out at the start of the experiment, and these consent forms will be 
kept locked away. Each participant’s questionnaire sheet will have a unique code to differentiate 
them during data analysis. This will ensure that anonymity is maintained. For more information see 
the attached information sheet and consent form. 
Informed Consent 
The purpose of the research and the usage of the data collected will be clearly explained in as much 
detail as possible to all participants to ensure that they are fully aware of what they are participating 
in. 
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This research does, however, rely on participants initially being unaware that the research is focused 
around high-definition (HD) television, as not to bias the results. The first section of the experiment 
is designed to identify the impact of high-definition (HD) on the experience created by an 
advertisement. In order to measure this, the participants cannot know the research is based around 
high-definition (HD). This is to allow them to focus on the actual advertisement stimuli presented, 
alongside answering a respective set of questions. Therefore, not until the end of the experiment, 
when more general questions are asked on high-definition (HD) television, will the words ‘high-
definition’ (HD) television be explicitly used. As this is mainly a technical issue, it is not believed 
that withholding this information until the end of each experiment would alter participant’s initial 
decision to take part in the research.  
 
The research is highly unlikely to cause any psychological distress, as the video stimuli are 
commercials which are readily available to the participants at home, and the questionnaire based on 
these individual stimuli and other general questions are not highly personal (see attached 
questionnaire). 
 
Furthermore, the participants will be clearly informed that their involvement will be entirely 
anonymous. See the attached information sheet / consent form for more information regarding 
participant anonymity. 
 
 
ACTION TAKEN  
 
!  Approved by Head of Department  !  Approved by Departmental 
Committee 
 
!  Referred to University of Otago Human Ethics Committee !  Referred to another Ethics Committee 
  Please specify: 
 
 .................................................................. 
 
DATE OF CONSIDERATION: .................................. 
 
Signed (Head of Department): ................................................... 
 

Please attach copies of any Information Sheet and/or Consent Form 
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Appendix 10A: Participant Information Sheet 
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Appendix 10B: Consent Form 
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Appendix 11A: Facebook Event Page 

Time Monday, October 12, 2009 at 12:30pm - Friday, October 16, 2009 at 2:30pm 

Location University of Otago Commerce Building, 3rd Floor Lab CO 3.03 
Clyde St 
Dunedin, New Zealand 

More Info The research involves watching a small number of commercials on a computer 
and answering some basic questions. In total, the research will take no longer 
than 1 hour, and you will be rewarded with a $20 New World voucher for your 
time. 
 
Anyone over the age of 18 can participate, so bring your friends, family, flat-
mates, etc. Please invite all of your friends in Dunedin to this Facebook event, so 
they have access to this information, and can indicate their attendance. 
 
WHEN & WHERE: 
 
There are a number of possible times that you can partake in this research. All of 
which have plenty of available positions, so you should be able to find a time 
that suits you best.  
 
• Monday 12th October 12.30-1.30pm or 4.30-5.30pm 
• Tuesday 13th October 11.30-12.30pm 
• Thursday 15th October 11.30-12.30pm or 1.30-2.30pm or 3.30-4.30pm or 5.30-
6.30pm. 
• Friday 16th October 11.30-12.30pm or 1.30-2.30pm 
 
Please indicate your preferred time-slot by writing it as a comment at the bottom 
of this page (please note the Monday 12.30-1.30 slot is getting quite full, so try 
choose another time if possible). 
 
The research will be carried out in computer lab 3.03 on the 3rd Floor of the 
University of Otago Commerce Building on Clyde St, Dunedin. You will need to 
be there at least 10minutes before the viewing starting time. 
 
Your participation is much appreciated, and if you are keen, please click the 
RSVP button ‘Attending’. 
 
OTHER NOTES: 
• This research has received ethical approval, for the full participant information 
sheet, please see the attached link. 
• If you normally use glasses, contact lenses or a hearing aid, please make sure 
you bring them with you. 
Thanks and hope that you can make it. 
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Appendix 11B: Facebook Sample Selection Process 

Step 1: All people known to the researcher in the sample frame are sent an 
invitation letter through Facebook (Appendix 11A). In total 90 people 
were invited by the researcher. The invitation letter also asks these people 
to forward to letter to other people they know who meet the sample 
criteria. This resulted in a further 244 people unknown to the researcher 
being invited, and a total of 334 people being invited to participate. 

Step 2: If a person was interested in participating, they indicated their attendance 
to the event and stated in the comments section which one of the 
experiment timeslots suited them (see Appendix 11C). In total 92 people 
indicated intention to participate (of which 70% where unknown to the 
researcher). 

Step 3: As participants indicated attendance, this information was manually 
transferred into a spreadsheet to keep track of the total number of 
participants, and availability of timeslots. As timeslots became full they 
were removed from the event page. 

Step 4: All participants in each timeslot were individually sent a reminder 
message the day before their experiment (see Appendix 11D). As 
experiments were carried out, the number of participants who showed 
up, alongside extra participants who turned up was monitored. As it was 
unknown how many participants would actually turn up to each 
timeslot, when extra people turned up they were allowed to participate 
providing there was space left. This meant that the maximum total of 80 
participants was achieved at the end of the seventh experiment 
(Thursday 15/10/09 5.30-6.30pm). By this point 10 people who indicated 
attendance did not show, an extra 7 people had turned up, and a further 9 
participants were scheduled for the eighth and ninth timeslots on Friday 
16/10/09. 

Step 5: Once the 80 people had participated, further people were turned away 
and all people scheduled in the remaining experiment timeslots were 
notified that experiments were cancelled due to capacity being reached 
(see Appendix 11C). 
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Appendix 11C: Timeslot Selection and Cancellation Notice 
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Appendix 11D: Follow-up Facebook Messages 

 

1) For people who did indicate a timeslot: 

Hello, 
 
Thanks for agreeing to participate in my research. Can you please indicate a time slot 
that suits you best: 
 
Monday 12th October 4.30-5.30pm 
 
Tuesday 13th October 11.30-12.30pm 
 
Thursday 15th October 11.30-12.30pm or 1.30-2.30pm or 3.30-4.30pm or 5.30-6.30pm. 
 
Friday 16th October 11.30-12.30pm or 1.30-2.30pm 
 
Cheers, 
Daniel 

 

2) Reminder message for all enrolled participants: 

Hi NAME, 
 
Just a reminder for the TV Commercial Research you signed up for: 
 
WHEN: 
Day, Date, Time 
 
WHERE: 
Computer lab 3.03 on the third floor of the Commerce Building (University of Otago 
Campus, entry on Clyde St). 
 
Please be at the computer lab at least 10minutes before the research start time. 
 
Thank You, 
Daniel Elder 
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Appendix 12A: Skewness and Kurtosis of Data 

Descriptive Statistics 

N Mean Std. Deviation Skewness Kurtosis  
Statistic Statistic Statistic Statistic SE Statistic SE 

Q1_PROFESSIONAL 958 3.1670 1.23907 -.085 .079 -1.041 .158 
Q2_FASTER 958 3.0470 1.40788 -.011 .079 -1.376 .158 
Q3_VISUALIMPACT 958 3.2714 1.38715 -.247 .079 -1.268 .158 
Q4_EMOTIONAL 958 3.0167 1.22655 -.022 .079 -1.019 .158 
Q5_COLOURFUL 957 3.1463 1.41256 -.104 .079 -1.366 .158 
Q6_CLEARER 958 3.2411 1.26825 -.201 .079 -1.022 .158 
Q7_BRIGHTER 958 3.1451 1.36489 -.098 .079 -1.294 .158 
Q8_INTENSE 958 3.0616 1.34505 -.084 .079 -1.250 .158 
Q9_INFORMATION 958 3.0741 1.29048 -.065 .079 -1.130 .158 
Q10_EASIER 958 3.2182 1.12788 -.125 .079 -.829 .158 
Q11_INTERESTING 957 3.0982 1.36558 -.072 .079 -1.246 .158 
Q12_LONGER 956 3.0764 1.09613 -.051 .079 -.720 .158 
Q13_BETTER 957 3.1024 1.29529 -.087 .079 -1.097 .158 
SUM_SENSES 960 6.8187 2.33406 1.185 .079 2.614 .158 
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Appendix 12B: Distribution of Data 

!

(



!

!!
!

'&#!

(

(

!



!

!!
!
''%!

!

!



!

!!
!

''&!

!

!



!

!!
!
'''!

!

!



!

!!
!

''"!

(



!

!!
!
''$!

(

 
 



!

!!
!

''(!

Appendix 13: Covariance Structures 

Q Model Cov. Parameter 
Estimates -2LL AIC BIC 

Professional      
Unstructured 78 2869.132* 3025.132* 3404.264 1 
Compound Symmetry 2 3109.177 3113.177 3122.898* 
Faster-paced      
Unstructured 78 3082.680* 3238.680* 3617.812 2 
Compound Symmetry 2 3381.391 3385.391 3395.112* 
Visual Impact     
Unstructured 78 3154.770* 3310.770 3689.902 3 
Compound Symmetry 2 3270.746 3274.746* 3284.467* 
More Emotional     
Unstructured 78 2955.729* 3111.729 3490.861 4 
Compound Symmetry 2 3105.456 3109.456* 3119.177* 
Colourful     
Unstructured 78 3031.839* 3187.839* 3566.889 5 
Compound Symmetry 2 3353.279 3357.279 3366.999* 
Clearer     
Unstructured 78 2906.783* 3062.783 3441.915 6 
Compound Symmetry 2 3005.953 3009.953* 3019.674* 
Brighter     
Unstructured 78 3026.624* 3182.624* 3561.755 7 
Compound Symmetry 2 3255.768 3259.768 3269.490* 
More Intense     
Unstructured 78 3120.520* 3276.520* 3655.652 8 
Compound Symmetry 2 3288.648 3292.648 3302.370* 
Information     
Unstructured 78 3021.962* 3177.962* 3557.094 9 
Compound Symmetry 2 3212.530 3216.530 3226.251* 
Easier to Follow     
Unstructured 78 2832.933* 2988.933 3368.065 10 
Compound Symmetry 2 2925.176 2929.176* 2938.897* 
More Interesting     
Unstructured 78 3153.268* 3309.268 3688.318 11 
Compound Symmetry 2 3279.679 3283.679* 3293.398* 
Longer     
Unstructured 78 2753.796* 2909.796 3288.764 12 
Compound Symmetry 2 2858.142 2862.142* 2871.860* 
Better     
Unstructured 78 3053.765* 3209.765 3588.815 13 
Compound Symmetry 2 3166.819 3170.819* 3180.538* 
Total Senses     
Unstructured 78 3722.790* 3878.790 4258.085 14-19 
Compound Symmetry 2 3860.367 3864.367* 3874.092* 

* = Better fit based on lower information criterion. 
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Appendix 14A: Mixed Model Analysis for Professional (Q1) 

MIXED Q1_PROFESSIONAL BY Quality 
  /CRITERIA=CIN(95) MXITER(100) MXSTEP(5) SCORING(1) SINGULAR(0.000000000001) 
HCONVERGE(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 
  /FIXED=Quality | SSTYPE(3) 
  /METHOD=REML 
  /PRINT=SOLUTION TESTCOV 
  /REPEATED=Pair_Number | SUBJECT(CODE_GXPX) COVTYPE(CS) 
  /EMMEANS=TABLES(Quality) COMPARE ADJ(LSD). 

Type III Tests of Fixed Effects 
Source Numerator df Denominator df F Sig. 
Intercept 1 74.932 6468.776 .000 
Quality 3 948.125 10.862 .000 

 
Estimates of Fixed Effects 

95% Confidence Interval Parameter 
Estimate Std. Error df t Sig. Lower Bound Upper Bound 

Intercept 2.870937 .078749 592.383 36.457 .000 2.716276 3.025598 
Quality = SD-HD .591490 .111405 944.548 5.309 .000 .372860 .810119 
Quality = SD-SD .413397 .111516 953.756 3.707 .000 .194551 .632243 
Quality = HD-HD .179429 .111524 929.384 1.609 .108 -.039439 .398297 
Quality = HD-SD 0a 0 . . . . . 
a. This parameter is set to zero because it is redundant. 

 
Estimated Marginal Means 

95% Confidence Interval Quality 
Mean 

Std. 
Error df Lower Bound Upper Bound 

SD-HD 3.462 .079 592.382 3.308 3.617 
SD-SD 3.284 .079 565.360 3.129 3.439 
HD-HD 3.050 .079 565.357 2.895 3.205 
HD-SD 2.871 .079 592.383 2.716 3.026 

 
 Pairwise Comparisons of Estimated Marginal Means 
 95% Confidence Interval 

for Difference 
 

(I) Quality 
(J) 
Quality 

(I-J) 
Mean 

Difference  
Std. 
Error df Sig. 

Lower 
Bound 

Upper 
Bound 

SD-SD .178 .112 928.217 .111 -.041 .397 
HD-HD .412* .112 953.715 .000 .193 .631 

SD-HD 
 

HD-SD .591* .111 944.548 .000 .373 .810 
SD-HD -.178 .112 928.217 .111 -.397 .041 
HD-HD .234* .112 953.998 .036 .015 .453 

SD-SD 
 

HD-SD .413* .112 953.756 .000 .195 .632 
SD-HD -.412* .112 953.715 .000 -.631 -.193 
SD-SD -.234* .112 953.998 .036 -.453 -.015 

HD-HD 
 

HD-SD .179 .112 929.384 .108 -.039 .398 
SD-HD -.591* .111 944.548 .000 -.810 -.373 
SD-SD -.413* .112 953.756 .000 -.632 -.195 

d
i
m
e
n
s
i
o
n
0 HD-SD 

 
HD-HD -.179 .112 929.384 .108 -.398 .039 
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Appendix 14B: Mixed Model Analysis for Faster-pacing (Q2) 

MIXED Q2_FASTER BY Quality 
  /CRITERIA=CIN(95) MXITER(100) MXSTEP(5) SCORING(1) SINGULAR(0.000000000001) HCONVERG
E(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 
  /FIXED=Quality | SSTYPE(3) 
  /METHOD=REML 
  /PRINT=SOLUTION TESTCOV 
  /REPEATED=Pair_Number | SUBJECT(CODE_GXPX) COVTYPE(CS) 
  /EMMEANS=TABLES(Quality) COMPARE ADJ(LSD). 

Type III Tests of Fixed Effects 
Source Numerator df Denominator df F Sig. 
Intercept 1 76.162 3575.047 .000 
Quality 3 936.071 .391 .760 

 
Estimates of Fixed Effects 

95% Confidence Interval Parameter 
Estimate Std. Error df t Sig. Lower Bound Upper Bound 

Intercept 2.975466 .093449 521.664 31.840 .000 2.791883 3.159048 
Quality = SD-HD .124236 .127966 935.649 .971 .332 -.126897 .375369 
Quality = SD-SD .053152 .128540 951.710 .414 .679 -.199103 .305407 
Quality = HD-HD .107782 .127855 920.098 .843 .399 -.143140 .358704 
Quality = HD-SD 0a 0 . . . . . 
a. This parameter is set to zero because it is redundant. 

 
Estimated Marginal Means 

95% Confidence Interval Quality 
Mean 

Std. 
Error df Lower Bound Upper Bound 

SD-HD 3.100 .093 521.708 2.916 3.283 
SD-SD 3.029 .094 505.546 2.844 3.213 
HD-HD 3.083 .094 505.684 2.899 3.267 
HD-SD 2.975 .093 521.664 2.792 3.159 

 
 Pairwise Comparisons of Estimated Marginal Means 
 95% Confidence Interval 

for Differencea 
 

(I) Quality 
(J) 
Quality 

(I-J) 
Mean 

Difference  
Std. 
Error df Sig. 

Lower 
Bound 

Upper 
Bound 

SD-SD .071 .128 919.057 .578 -.180 .322 
HD-HD .016 .129 951.769 .898 -.236 .269 

SD-HD 
 

HD-SD .124 .128 935.649 .332 -.127 .375 
SD-HD -.071 .128 919.057 .578 -.322 .180 
HD-HD -.055 .129 950.667 .671 -.307 .198 

SD-SD 
 

HD-SD .053 .129 951.710 .679 -.199 .305 
SD-HD -.016 .129 951.769 .898 -.269 .236 
SD-SD .055 .129 950.667 .671 -.198 .307 

HD-HD 
 

HD-SD .108 .128 920.098 .399 -.143 .359 
SD-HD -.124 .128 935.649 .332 -.375 .127 
SD-SD -.053 .129 951.710 .679 -.305 .199 

d
i
m
e
n
s
i
o
n
0 HD-SD 

 
HD-HD -.108 .128 920.098 .399 -.359 .143 
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Appendix 14C: Mixed Model Analysis for Visual Impact (Q3) 

MIXED Q3_VISUALIMPACT BY Quality 
  /CRITERIA=CIN(95) MXITER(100) MXSTEP(5) SCORING(1) SINGULAR(0.000000000001) HCONVERG
E(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 
  /FIXED=Quality | SSTYPE(3) 
  /METHOD=REML 
  /PRINT=SOLUTION TESTCOV 
  /REPEATED=Pair_Number | SUBJECT(CODE_GXPX) COVTYPE(CS) 
  /EMMEANS=TABLES(Quality) COMPARE ADJ(LSD). 

Type III Tests of Fixed Effects 
Source Numerator df Denominator df F Sig. 
Intercept 1 77.858 6485.657 .000 
Quality 3 942.994 29.695 .000 

 
Estimates of Fixed Effects 

95% Confidence Interval Parameter 
Estimate Std. Error df t Sig. Lower Bound Upper Bound 

Intercept 2.713150 .084703 632.424 32.031 .000 2.546817 2.879483 
Quality = SD-HD 1.141615 .121419 948.453 9.402 .000 .903335 1.379896 
Quality = SD-SD .588920 .121308 951.617 4.855 .000 .350859 .826982 
Quality = HD-HD .502209 .121673 934.921 4.128 .000 .263426 .740992 
Quality = HD-SD 0a 0 . . . . . 
a. This parameter is set to zero because it is redundant. 

 
Estimated Marginal Means 

95% Confidence Interval Quality 
Mean 

Std. 
Error df Lower Bound Upper Bound 

SD-HD 3.855 .085 632.381 3.688 4.021 
SD-SD 3.302 .085 600.038 3.136 3.469 
HD-HD 3.215 .085 599.901 3.049 3.382 
HD-SD 2.713 .085 632.424 2.547 2.879 

 
 Pairwise Comparisons of Estimated Marginal Means 
 95% Confidence Interval 

for Differencea 
 

(I) Quality 
(J) 
Quality 

(I-J) 
Mean 

Difference  
Std. 
Error df Sig. 

Lower 
Bound 

Upper 
Bound 

SD-SD .553* .122 933.781 .000 .314 .791 
HD-HD .639* .121 951.452 .000 .401 .877 

SD-HD 
 

HD-SD 1.142* .121 948.453 .000 .903 1.380 
SD-HD -.553* .122 933.781 .000 -.791 -.314 
HD-HD .087 .121 952.941 .475 -.152 .325 

SD-SD 
 

HD-SD .589* .121 951.617 .000 .351 .827 
SD-HD -.639* .121 951.452 .000 -.877 -.401 
SD-SD -.087 .121 952.941 .475 -.325 .152 

HD-HD 
 

HD-SD .502* .122 934.921 .000 .263 .741 
SD-HD -1.142* .121 948.453 .000 -1.380 -.903 
SD-SD -.589* .121 951.617 .000 -.827 -.351 

d
i
m
e
n
s
i
o
n
0 HD-SD 

 
HD-HD -.502* .122 934.921 .000 -.741 -.263 
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Appendix 14D: Mixed Model Analysis for Emotional (Q4) 

MIXED Q4_EMOTIONAL BY Quality 
  /CRITERIA=CIN(95) MXITER(100) MXSTEP(5) SCORING(1) SINGULAR(0.000000000001) HCONVERG
E(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 
  /FIXED=Quality | SSTYPE(3) 
  /METHOD=REML 
  /PRINT=SOLUTION TESTCOV 
  /REPEATED=Pair_Number | SUBJECT(CODE_GXPX) COVTYPE(CS) 
  /EMMEANS=TABLES(Quality) COMPARE ADJ(LSD). 

Type III Tests of Fixed Effects 
Source Numerator df Denominator df F Sig. 
Intercept 1 77.688 3713.693 .000 
Quality 3 928.684 2.235 .083 

 
Estimates of Fixed Effects 

95% Confidence Interval Parameter 
Estimate Std. Error df t Sig. Lower Bound Upper Bound 

Intercept 2.869970 .083644 447.494 34.312 .000 2.705586 3.034354 
Quality = SD-HD .284881 .110142 926.588 2.586 .010 .068723 .501038 
Quality = SD-SD .151878 .110942 944.343 1.369 .171 -.065844 .369600 
Quality = HD-HD .150902 .109870 912.155 1.373 .170 -.064726 .366530 
Quality = HD-SD 0a 0 . . . . . 
a. This parameter is set to zero because it is redundant. 

 
Estimated Marginal Means 

95% Confidence Interval Quality 
Mean 

Std. 
Error df Lower Bound Upper Bound 

SD-HD 3.155 .084 447.542 2.990 3.319 
SD-SD 3.022 .084 439.596 2.857 3.187 
HD-HD 3.021 .084 439.745 2.856 3.186 
HD-SD 2.870 .084 447.494 2.706 3.034 

 
 Pairwise Comparisons of Estimated Marginal Means 
 95% Confidence Interval 

for Differencea 
 

(I) Quality 
(J) 
Quality 

(I-J) 
Mean 

Difference  
Std. 
Error df Sig. 

Lower 
Bound 

Upper 
Bound 

SD-SD .133 .110 911.277 .226 -.083 .349 
HD-HD .134 .111 944.388 .228 -.084 .352 

SD-HD 
 

HD-SD .285* .110 926.588 .010 .069 .501 
SD-HD -.133 .110 911.277 .226 -.349 .083 
HD-HD .001 .111 942.945 .993 -.217 .219 

SD-SD 
 

HD-SD .152 .111 944.343 .171 -.066 .370 
SD-HD -.134 .111 944.388 .228 -.352 .084 
SD-SD -.001 .111 942.945 .993 -.219 .217 

HD-HD 
 

HD-SD .151 .110 912.155 .170 -.065 .367 
SD-HD -.285* .110 926.588 .010 -.501 -.069 
SD-SD -.152 .111 944.343 .171 -.370 .066 

d
i
m
e
n
s
i
o
n
0 HD-SD 

 
HD-HD -.151 .110 912.155 .170 -.367 .065 
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Appendix 14E: Mixed Model Analysis for Colourful (Q5) 

MIXED Q5_COLOURFUL BY Quality 
  /CRITERIA=CIN(95) MXITER(100) MXSTEP(5) SCORING(1) SINGULAR(0.000000000001) HCONVERG
E(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 
  /FIXED=Quality | SSTYPE(3) 
  /METHOD=REML 
  /PRINT=SOLUTION TESTCOV 
  /REPEATED=Pair_Number | SUBJECT(CODE_GXPX) COVTYPE(CS) 
  /EMMEANS=TABLES(Quality) COMPARE ADJ(LSD). 

Type III Tests of Fixed Effects 
Source Numerator df Denominator df F Sig. 
Intercept 1 76.337 8270.578 .000 
Quality 3 921.799 8.768 .000 

 
Estimates of Fixed Effects 

95% Confidence Interval Parameter 
Estimate Std. Error df t Sig. Lower Bound Upper Bound 

Intercept 2.797540 .085208 710.716 32.832 .000 2.630251 2.964829 
Quality = SD-HD .627787 .127243 952.435 4.934 .000 .378079 .877495 
Quality = SD-SD .446858 .126060 911.357 3.545 .000 .199457 .694260 
Quality = HD-HD .322305 .128107 949.310 2.516 .012 .070898 .573711 
Quality = HD-SD 0a 0 . . . . . 
a. This parameter is set to zero because it is redundant. 

 
Estimated Marginal Means 

95% Confidence Interval Quality 
Mean 

Std. 
Error df Lower Bound Upper Bound 

SD-HD 3.425 .085 710.507 3.258 3.593 
SD-SD 3.244 .085 656.519 3.077 3.412 
HD-HD 3.120 .085 653.024 2.953 3.287 
HD-SD 2.798 .085 710.716 2.630 2.965 

 
 Pairwise Comparisons of Estimated Marginal Means 
 95% Confidence Interval 

for Differencea 
 

(I) Quality 
(J) 
Quality 

(I-J) 
Mean 

Difference  
Std. 
Error df Sig. 

Lower 
Bound 

Upper 
Bound 

SD-SD .181 .128 948.193 .159 -.071 .433 
HD-HD .305* .126 909.111 .015 .058 .553 

SD-HD 
 

HD-SD .628* .127 952.435 .000 .378 .877 
SD-HD -.181 .128 948.193 .159 -.433 .071 
HD-HD .125 .126 921.188 .325 -.123 .373 

SD-SD 
 

HD-SD .447* .126 911.357 .000 .199 .694 
SD-HD -.305* .126 909.111 .015 -.553 -.058 
SD-SD -.125 .126 921.188 .325 -.373 .123 

HD-HD 
 

HD-SD .322* .128 949.310 .012 .071 .574 
SD-HD -.628* .127 952.435 .000 -.877 -.378 
SD-SD -.447* .126 911.357 .000 -.694 -.199 

d
i
m
e
n
s
i
o
n
0 HD-SD 

 
HD-HD -.322* .128 949.310 .012 -.574 -.071 
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Appendix 14F: Mixed Model Analysis for Clearer (Q6) 

MIXED Q6_CLEARER BY Quality 
  /CRITERIA=CIN(95) MXITER(100) MXSTEP(5) SCORING(1) SINGULAR(0.000000000001) HCONVERG
E(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 
  /FIXED=Quality | SSTYPE(3) 
  /METHOD=REML 
  /PRINT=SOLUTION TESTCOV 
  /REPEATED=Pair_Number | SUBJECT(CODE_GXPX) COVTYPE(CS) 
  /EMMEANS=TABLES(Quality) COMPARE ADJ(LSD). 

Type III Tests of Fixed Effects 
Source Numerator df Denominator df F Sig. 
Intercept 1 79.123 7584.618 .000 
Quality 3 949.162 65.910 .000 

 
Estimates of Fixed Effects 

95% Confidence Interval Parameter 
Estimate Std. Error df t Sig. Lower Bound Upper Bound 

Intercept 2.524933 .074562 606.981 33.864 .000 2.378502 2.671363 
Quality = SD-HD 1.479230 .105545 945.248 14.015 .000 1.272100 1.686360 
Quality = SD-SD .742845 .105642 953.726 7.032 .000 .535527 .950164 
Quality = HD-HD .642517 .105662 930.960 6.081 .000 .435153 .849881 
Quality = HD-SD 0a 0 . . . . . 
a. This parameter is set to zero because it is redundant. 

 
Estimated Marginal Means 

95% Confidence Interval Quality 
Mean 

Std. 
Error df Lower Bound Upper Bound 

SD-HD 4.004 .075 606.978 3.858 4.151 
SD-SD 3.268 .075 580.082 3.121 3.415 
HD-HD 3.167 .075 580.075 3.021 3.314 
HD-SD 2.525 .075 606.981 2.379 2.671 

 
 Pairwise Comparisons of Estimated Marginal Means 
 95% Confidence Interval 

for Differencea 
 

(I) Quality 
(J) 
Quality 

(I-J) 
Mean 

Difference  
Std. 
Error df Sig. 

Lower 
Bound 

Upper 
Bound 

SD-SD .736* .106 929.856 .000 .529 .944 
HD-HD .837* .106 953.683 .000 .629 1.044 

SD-HD 
 

HD-SD 1.479* .106 945.248 .000 1.272 1.686 
SD-HD -.736* .106 929.856 .000 -.944 -.529 
HD-HD .100 .106 953.993 .343 -.107 .308 

SD-SD 
 

HD-SD .743* .106 953.726 .000 .536 .950 
SD-HD -.837* .106 953.683 .000 -1.044 -.629 
SD-SD -.100 .106 953.993 .343 -.308 .107 

HD-HD 
 

HD-SD .643* .106 930.960 .000 .435 .850 
SD-HD -1.479* .106 945.248 .000 -1.686 -1.272 
SD-SD -.743* .106 953.726 .000 -.950 -.536 

d
i
m
e
n
s
i
o
n
0 HD-SD 

 
HD-HD -.643* .106 930.960 .000 -.850 -.435 
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Appendix 14G: Mixed Model Analysis for Brighter (Q7) 

MIXED Q7_BRIGHTER BY Quality 
  /CRITERIA=CIN(95) MXITER(100) MXSTEP(5) SCORING(1) SINGULAR(0.000000000001) HCONVERG
E(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 
  /FIXED=Quality | SSTYPE(3) 
  /METHOD=REML 
  /PRINT=SOLUTION TESTCOV 
  /REPEATED=Pair_Number | SUBJECT(CODE_GXPX) COVTYPE(CS) 
  /EMMEANS=TABLES(Quality) COMPARE ADJ(LSD). 

Type III Tests of Fixed Effects 
Source Numerator df Denominator df F Sig. 
Intercept 1 75.827 7283.480 .000 
Quality 3 938.412 23.162 .000 

 
Estimates of Fixed Effects 

95% Confidence Interval Parameter 
Estimate Std. Error df t Sig. Lower Bound Upper Bound 

Intercept 2.659598 .082541 670.231 32.222 .000 2.497529 2.821668 
Quality = SD-HD .999354 .120652 952.693 8.283 .000 .762578 1.236129 
Quality = SD-SD .516171 .120098 941.295 4.298 .000 .280480 .751862 
Quality = HD-HD .427724 .121132 941.998 3.531 .000 .190004 .665444 
Quality = HD-SD 0a 0 . . . . . 
a. This parameter is set to zero because it is redundant. 

 
Estimated Marginal Means 

95% Confidence Interval Quality 
Mean 

Std. 
Error df Lower Bound Upper Bound 

SD-HD 3.659 .083 670.081 3.497 3.821 
SD-SD 3.176 .083 627.441 3.014 3.338 
HD-HD 3.087 .083 626.940 2.925 3.249 
HD-SD 2.660 .083 670.231 2.498 2.822 

 
 Pairwise Comparisons of Estimated Marginal Means 
 95% Confidence Interval 

for Differencea 
 

(I) Quality 
(J) 
Quality 

(I-J) 
Mean 

Difference  
Std. 
Error df Sig. 

Lower 
Bound 

Upper 
Bound 

SD-SD .483* .121 940.871 .000 .245 .721 
HD-HD .572* .120 940.705 .000 .336 .807 

SD-HD 
 

HD-SD .999* .121 952.693 .000 .763 1.236 
SD-HD -.483* .121 940.871 .000 -.721 -.245 
HD-HD .088 .120 945.667 .462 -.148 .325 

SD-SD 
 

HD-SD .516* .120 941.295 .000 .280 .752 
SD-HD -.572* .120 940.705 .000 -.807 -.336 
SD-SD -.088 .120 945.667 .462 -.325 .148 

HD-HD 
 

HD-SD .428* .121 941.998 .000 .190 .665 
SD-HD -.999* .121 952.693 .000 -1.236 -.763 
SD-SD -.516* .120 941.295 .000 -.752 -.280 

d
i
m
e
n
s
i
o
n
0 HD-SD 

 
HD-HD -.428* .121 941.998 .000 -.665 -.190 
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Appendix 14H: Mixed Model Analysis for Intensity (Q8) 

MIXED Q8_INTENSE BY Quality 
  /CRITERIA=CIN(95) MXITER(100) MXSTEP(5) SCORING(1) SINGULAR(0.000000000001) HCONVERG
E(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 
  /FIXED=Quality | SSTYPE(3) 
  /METHOD=REML 
  /PRINT=SOLUTION TESTCOV 
  /REPEATED=Pair_Number | SUBJECT(CODE_GXPX) COVTYPE(CS) 
  /EMMEANS=TABLES(Quality) COMPARE ADJ(LSD).   

Type III Tests of Fixed Effects 
Source Numerator df Denominator df F Sig. 
Intercept 1 78.140 4213.750 .000 
Quality 3 938.236 2.762 .041 

 
Estimates of Fixed Effects 

95% Confidence Interval Parameter 
Estimate Std. Error df t Sig. Lower Bound Upper Bound 

Intercept 2.941600 .088345 547.603 33.297 .000 2.768064 3.115135 
Quality = SD-HD .326578 .122034 938.449 2.676 .008 .087085 .566070 
Quality = SD-SD .057416 .122485 952.928 .469 .639 -.182955 .297788 
Quality = HD-HD .095102 .121984 923.295 .780 .436 -.144297 .334500 
Quality = HD-SD 0a 0 . . . . . 
a. This parameter is set to zero because it is redundant. 

 
Estimated Marginal Means 

95% Confidence Interval Quality 
Mean 

Std. 
Error df Lower Bound Upper Bound 

SD-HD 3.268 .088 547.640 3.095 3.442 
SD-SD 2.999 .089 529.064 2.825 3.173 
HD-HD 3.037 .089 529.182 2.863 3.211 
HD-SD 2.942 .088 547.603 2.768 3.115 

 
 Pairwise Comparisons of Estimated Marginal Means 
 95% Confidence Interval 

for Differencea 
 

(I) Quality 
(J) 
Quality 

(I-J) 
Mean 

Difference  
Std. 
Error df Sig. 

Lower 
Bound 

Upper 
Bound 

SD-SD .269* .122 922.250 .028 .030 .509 
HD-HD .231 .122 952.977 .059 -.009 .472 

SD-HD 
 

HD-SD .327* .122 938.449 .008 .087 .566 
SD-HD -.269* .122 922.250 .028 -.509 -.030 
HD-HD -.038 .123 952.119 .759 -.278 .203 

SD-SD 
 

HD-SD .057 .122 952.928 .639 -.183 .298 
SD-HD -.231 .122 952.977 .059 -.472 .009 
SD-SD .038 .123 952.119 .759 -.203 .278 

HD-HD 
 

HD-SD .095 .122 923.295 .436 -.144 .334 
SD-HD -.327* .122 938.449 .008 -.566 -.087 
SD-SD -.057 .122 952.928 .639 -.298 .183 

d
i
m
e
n
s
i
o
n
0 HD-SD 

 
HD-HD -.095 .122 923.295 .436 -.334 .144 
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Appendix 14I: Mixed Model Analysis for Information (Q9) 

MIXED Q9_INFORMATION BY Quality 
  /CRITERIA=CIN(95) MXITER(100) MXSTEP(5) SCORING(1) SINGULAR(0.000000000001) HCONVERG
E(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 
  /FIXED=Quality | SSTYPE(3) 
  /METHOD=REML 
  /PRINT=SOLUTION TESTCOV 
  /REPEATED=Pair_Number | SUBJECT(CODE_GXPX) COVTYPE(CS) 
  /EMMEANS=TABLES(Quality) COMPARE ADJ(LSD). 

Type III Tests of Fixed Effects 
Source Numerator df Denominator df F Sig. 
Intercept 1 76.209 5861.303 .000 
Quality 3 944.292 1.952 .120 

 
Estimates of Fixed Effects 

95% Confidence Interval Parameter 
Estimate Std. Error df t Sig. Lower Bound Upper Bound 

Intercept 2.902916 .082494 616.828 35.189 .000 2.740913 3.064919 
Quality = SD-HD .221499 .117717 947.111 1.882 .060 -.009516 .452515 
Quality = SD-SD .257974 .117692 952.628 2.192 .029 .027009 .488939 
Quality = HD-HD .205852 .117919 932.828 1.746 .081 -.025565 .437270 
Quality = HD-SD 0a 0 . . . . . 
a. This parameter is set to zero because it is redundant. 

 
Estimated Marginal Means 

95% Confidence Interval Quality 
Mean 

Std. 
Error df Lower Bound Upper Bound 

SD-HD 3.124 .082 616.802 2.962 3.286 
SD-SD 3.161 .083 586.279 2.999 3.323 
HD-HD 3.109 .083 586.195 2.946 3.271 
HD-SD 2.903 .082 616.828 2.741 3.065 

 
 Pairwise Comparisons of Estimated Marginal Means 
 95% Confidence Interval 

for Differencea 
 

(I) Quality 
(J) 
Quality 

(I-J) 
Mean 

Difference  
Std. 
Error df Sig. 

Lower 
Bound 

Upper 
Bound 

SD-SD -.036 .118 931.667 .757 -.268 .195 
HD-HD .016 .118 952.512 .894 -.215 .247 

SD-HD 
 

HD-SD .221 .118 947.111 .060 -.010 .453 
SD-HD .036 .118 931.667 .757 -.195 .268 
HD-HD .052 .118 953.538 .658 -.179 .283 

SD-SD 
 

HD-SD .258* .118 952.628 .029 .027 .489 
SD-HD -.016 .118 952.512 .894 -.247 .215 
SD-SD -.052 .118 953.538 .658 -.283 .179 

HD-HD 
 

HD-SD .206 .118 932.828 .081 -.026 .437 
SD-HD -.221 .118 947.111 .060 -.453 .010 
SD-SD -.258* .118 952.628 .029 -.489 -.027 

d
i
m
e
n
s
i
o
n
0 HD-SD 

 
HD-HD -.206 .118 932.828 .081 -.437 .026 
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Appendix 14J: Mixed Model Analysis for Easier to Follow (Q10) 

MIXED Q10_EASIER BY Quality 
  /CRITERIA=CIN(95) MXITER(100) MXSTEP(5) SCORING(1) SINGULAR(0.000000000001) HCONVERG
E(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 
  /FIXED=Quality | SSTYPE(3) 
  /METHOD=REML 
  /PRINT=SOLUTION TESTCOV 
  /REPEATED=Pair_Number | SUBJECT(CODE_GXPX) COVTYPE(CS) 
  /EMMEANS=TABLES(Quality) COMPARE ADJ(LSD). 

Type III Tests of Fixed Effects 
Source Numerator df Denominator df F Sig. 
Intercept 1 78.926 8454.620 .000 
Quality 3 947.271 12.438 .000 

 
Estimates of Fixed Effects 

95% Confidence Interval Parameter 
Estimate Std. Error df t Sig. Lower Bound Upper Bound 

Intercept 2.920267 .071166 617.567 41.034 .000 2.780510 3.060024 
Quality = SD-HD .571075 .101224 946.512 5.642 .000 .372427 .769724 
Quality = SD-SD .427037 .101250 953.209 4.218 .000 .228339 .625736 
Quality = HD-HD .193640 .101372 932.495 1.910 .056 -.005304 .392584 
Quality = HD-SD 0a 0 . . . . . 
a. This parameter is set to zero because it is redundant. 

 
Estimated Marginal Means 

95% Confidence Interval Quality 
Mean 

Std. 
Error df Lower Bound Upper Bound 

SD-HD 3.491 .071 617.552 3.352 3.631 
SD-SD 3.347 .071 588.705 3.207 3.487 
HD-HD 3.114 .071 588.655 2.974 3.254 
HD-SD 2.920 .071 617.567 2.781 3.060 

 
 Pairwise Comparisons of Estimated Marginal Means 
 95% Confidence Interval 

for Differencea 
 

(I) Quality 
(J) 
Quality 

(I-J) 
Mean 

Difference  
Std. 
Error df Sig. 

Lower 
Bound 

Upper 
Bound 

SD-SD .144 .101 931.380 .156 -.055 .343 
HD-HD .377* .101 953.128 .000 .179 .576 

SD-HD 
 

HD-SD .571* .101 946.512 .000 .372 .770 
SD-HD -.144 .101 931.380 .156 -.343 .055 
HD-HD .233* .101 953.819 .022 .034 .432 

SD-SD 
 

HD-SD .427* .101 953.209 .000 .228 .626 
SD-HD -.377* .101 953.128 .000 -.576 -.179 
SD-SD -.233* .101 953.819 .022 -.432 -.034 

HD-HD 
 

HD-SD .194 .101 932.495 .056 -.005 .393 
SD-HD -.571* .101 946.512 .000 -.770 -.372 
SD-SD -.427* .101 953.209 .000 -.626 -.228 

d
i
m
e
n
s
i
o
n
0 HD-SD 

 
HD-HD -.194 .101 932.495 .056 -.393 .005 
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Appendix 14K: Mixed Model Analysis for Interesting (Q11) 

 
MIXED Q11_INTERESTING BY Quality 
  /CRITERIA=CIN(95) MXITER(100) MXSTEP(5) SCORING(1) SINGULAR(0.000000000001) HCONVERG
E(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 
  /FIXED=Quality | SSTYPE(3) 
  /METHOD=REML 
  /PRINT=SOLUTION TESTCOV 
  /REPEATED=Pair_Number | SUBJECT(CODE_GXPX) COVTYPE(CS) 
  /EMMEANS=TABLES(Quality) COMPARE ADJ(LSD). 

Type III Tests of Fixed Effects 
Source Numerator df Denominator df F Sig. 
Intercept 1 78.640 6528.539 .000 
Quality 3 939.748 14.158 .000 

 
Estimates of Fixed Effects 

95% Confidence Interval Parameter 
Estimate Std. Error df t Sig. Lower Bound Upper Bound 

Intercept 2.733364 .084132 666.199 32.489 .000 2.568168 2.898559 
Quality = SD-HD .790745 .122355 950.835 6.463 .000 .550627 1.030862 
Quality = SD-SD .356749 .122053 944.380 2.923 .004 .117223 .596275 
Quality = HD-HD .311785 .122776 939.439 2.539 .011 .070838 .552732 
Quality = HD-SD 0a 0 . . . . . 
a. This parameter is set to zero because it is redundant. 

 
Estimated Marginal Means 

95% Confidence Interval Quality 
Mean 

Std. 
Error df Lower Bound Upper Bound 

SD-HD 3.524 .084 666.130 3.359 3.689 
SD-SD 3.090 .084 627.212 2.925 3.256 
HD-HD 3.045 .084 626.706 2.880 3.210 
HD-SD 2.733 .084 666.199 2.568 2.899 

 
 Pairwise Comparisons of Estimated Marginal Means 
 95% Confidence Interval 

for Differencea 
 

(I) Quality 
(J) 
Quality 

(I-J) 
Mean 

Difference  
Std. 
Error df Sig. 

Lower 
Bound 

Upper 
Bound 

SD-SD .434* .123 938.333 .000 .193 .675 
HD-HD .479* .122 944.043 .000 .240 .718 

SD-HD 
 

HD-SD .791* .122 950.835 .000 .551 1.031 
SD-HD -.434* .123 938.333 .000 -.675 -.193 
HD-HD .045 .122 947.002 .713 -.195 .285 

SD-SD 
 

HD-SD .357* .122 944.380 .004 .117 .596 
SD-HD -.479* .122 944.043 .000 -.718 -.240 
SD-SD -.045 .122 947.002 .713 -.285 .195 

HD-HD 
 

HD-SD .312* .123 939.439 .011 .071 .553 
SD-HD -.791* .122 950.835 .000 -1.031 -.551 
SD-SD -.357* .122 944.380 .004 -.596 -.117 

d
i
m
e
n
s
i
o
n
0 HD-SD 

 
HD-HD -.312* .123 939.439 .011 -.553 -.071 
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Appendix 14L: Mixed Model Analysis for Longer (Q12) 

MIXED Q12_LONGER BY Quality 
  /CRITERIA=CIN(95) MXITER(100) MXSTEP(5) SCORING(1) SINGULAR(0.000000000001) HCONVERG
E(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 
  /FIXED=Quality | SSTYPE(3) 
  /METHOD=REML 
  /PRINT=SOLUTION TESTCOV 
  /REPEATED=Pair_Number | SUBJECT(CODE_GXPX) COVTYPE(CS) 
  /EMMEANS=TABLES(Quality) COMPARE ADJ(LSD). 

Type III Tests of Fixed Effects 
Source Numerator df Denominator df F Sig. 
Intercept 1 79.049 3609.486 .000 
Quality 3 915.582 3.755 .011 

 
Estimates of Fixed Effects 

95% Confidence Interval Parameter 
Estimate Std. Error df t Sig. Lower Bound Upper Bound 

Intercept 2.894182 .078114 351.060 37.051 .000 2.740551 3.047813 
Quality = SD-HD .240323 .096246 912.487 2.497 .013 .051434 .429213 
Quality = SD-SD .311736 .097336 928.993 3.203 .001 .120712 .502760 
Quality = HD-HD .177096 .095868 901.025 1.847 .065 -.011054 .365246 
Quality = HD-SD 0a 0 . . . . . 
a. This parameter is set to zero because it is redundant. 

 
Estimated Marginal Means 

95% Confidence Interval Quality 
Mean 

Std. 
Error df Lower Bound Upper Bound 

SD-HD 3.135 .078 349.247 2.981 3.288 
SD-SD 3.206 .078 349.697 3.052 3.360 
HD-HD 3.071 .078 348.123 2.917 3.225 
HD-SD 2.894 .078 351.060 2.741 3.048 

 
 Pairwise Comparisons of Estimated Marginal Means 
 95% Confidence Interval 

for Differencea 
 

(I) Quality 
(J) 
Quality 

(I-J) 
Mean 

Difference  
Std. 
Error df Sig. 

Lower 
Bound 

Upper 
Bound 

SD-SD -.071 .096 900.382 .456 -.260 .117 
HD-HD .063 .097 929.369 .515 -.127 .254 

SD-HD 
 

HD-SD .240* .096 912.487 .013 .051 .429 
SD-HD .071 .096 900.382 .456 -.117 .260 
HD-HD .135 .097 927.871 .167 -.056 .325 

SD-SD 
 

HD-SD .312* .097 928.993 .001 .121 .503 
SD-HD -.063 .097 929.369 .515 -.254 .127 
SD-SD -.135 .097 927.871 .167 -.325 .056 

HD-HD 
 

HD-SD .177 .096 901.025 .065 -.011 .365 
SD-HD -.240* .096 912.487 .013 -.429 -.051 
SD-SD -.312* .097 928.993 .001 -.503 -.121 

d
i
m
e
n
s
i
o
n
0 HD-SD 

 
HD-HD -.177 .096 901.025 .065 -.365 .011 
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Appendix 14M: Mixed Model Analysis for Better (Q13) 

MIXED Q13_BETTER BY Quality 
  /CRITERIA=CIN(95) MXITER(100) MXSTEP(5) SCORING(1) SINGULAR(0.000000000001) HCONVERG
E(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 
  /FIXED=Quality | SSTYPE(3) 
  /METHOD=REML 
  /PRINT=SOLUTION TESTCOV 
  /REPEATED=Pair_Number | SUBJECT(CODE_GXPX) COVTYPE(CS) 
  /EMMEANS=TABLES(Quality) COMPARE ADJ(LSD). 

Type III Tests of Fixed Effects 
Source Numerator df Denominator df F Sig. 
Intercept 1 78.557 6977.510 .000 
Quality 3 940.570 18.286 .000 

 
Estimates of Fixed Effects 

95% Confidence Interval Parameter 
Estimate Std. Error df t Sig. Lower Bound Upper Bound 

Intercept 2.713537 .079908 657.694 33.958 .000 2.556631 2.870444 
Quality = SD-HD .826442 .115405 948.993 7.161 .000 .599964 1.052920 
Quality = SD-SD .461585 .115124 947.992 4.009 .000 .235658 .687512 
Quality = HD-HD .264818 .115722 937.129 2.288 .022 .037715 .491922 
Quality = HD-SD 0a 0 . . . . . 
a. This parameter is set to zero because it is redundant. 

 
Estimated Marginal Means 

95% Confidence Interval Quality 
Mean 

Std. 
Error df Lower Bound Upper Bound 

SD-HD 3.540 .080 653.090 3.383 3.697 
SD-SD 3.175 .080 616.696 3.018 3.332 
HD-HD 2.978 .080 616.448 2.822 3.135 
HD-SD 2.714 .080 657.694 2.557 2.870 

 
 Pairwise Comparisons of Estimated Marginal Means 
 95% Confidence Interval 

for Differencea 
 

(I) Quality 
(J) 
Quality 

(I-J) 
Mean 

Difference  
Std. 
Error df Sig. 

Lower 
Bound 

Upper 
Bound 

SD-SD .365* .116 936.128 .002 .138 .592 
HD-HD .562* .115 947.280 .000 .336 .787 

SD-HD 
 

HD-SD .826* .115 948.993 .000 .600 1.053 
SD-HD -.365* .116 936.128 .002 -.592 -.138 
HD-HD .197 .115 949.900 .088 -.029 .423 

SD-SD 
 

HD-SD .462* .115 947.992 .000 .236 .688 
SD-HD -.562* .115 947.280 .000 -.787 -.336 
SD-SD -.197 .115 949.900 .088 -.423 .029 

HD-HD 
 

HD-SD .265* .116 937.129 .022 .038 .492 
SD-HD -.826* .115 948.993 .000 -1.053 -.600 
SD-SD -.462* .115 947.992 .000 -.688 -.236 

d
i
m
e
n
s
i
o
n
0 HD-SD 

 
HD-HD -.265* .116 937.129 .022 -.492 -.038 
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Appendix 14N: Mixed Model Analysis for Total Visual Recall  

MIXED SUM_SENSES BY Quality 
  /CRITERIA=CIN(95) MXITER(100) MXSTEP(5) SCORING(1) SINGULAR(0.000000000001) HCONVERG
E(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 
  /FIXED=Quality | SSTYPE(3) 
  /METHOD=REML 
  /PRINT=SOLUTION TESTCOV 
  /REPEATED=Pair_Number | SUBJECT(CODE_GXPX) COVTYPE(CS) 
  /EMMEANS=TABLES(Quality) COMPARE ADJ(LSD). 

Type III Tests of Fixed Effects 
Source Numerator df Denominator df F Sig. 
Intercept 1 78.959 1215.764 .000 
Quality 3 885.603 3.652 .012 

 
Estimates of Fixed Effects 

95% Confidence Interval Parameter 
Estimate Std. Error df t Sig. Lower Bound Upper Bound 

Intercept 6.706981 .216457 117.747 30.985 .000 6.278329 7.135634 
Quality = SD-HD .391791 .151582 884.813 2.585 .010 .094288 .689294 
Quality = SD-SD -.065944 .153862 888.732 -.429 .668 -.367919 .236030 
Quality = HD-HD .121228 .150163 881.971 .807 .420 -.173490 .415945 
Quality = HD-SD 0a 0 . . . . . 
a. This parameter is set to zero because it is redundant. 

 
Estimated Marginal Means 

95% Confidence Interval Quality 
Mean 

Std. 
Error df Lower Bound Upper Bound 

SD-HD 7.099 .216 117.747 6.670 7.527 
SD-SD 6.641 .217 118.451 6.212 7.070 
HD-HD 6.828 .217 118.451 6.399 7.258 
HD-SD 6.707 .216 117.747 6.278 7.136 

 
 Pairwise Comparisons of Estimated Marginal Means 
 95% Confidence Interval 

for Differencea 
 

(I) Quality 
(J) 
Quality 

(I-J) 
Mean 

Difference  
Std. 
Error df Sig. 

Lower 
Bound 

Upper 
Bound 

SD-SD .458* .150 881.971 .002 .163 .752 
HD-HD .271 .154 888.732 .079 -.031 .573 

SD-HD 
 

HD-SD .392* .152 884.813 .010 .094 .689 
SD-HD -.458* .150 881.971 .002 -.752 -.163 
HD-HD -.187 .154 888.581 .224 -.489 .114 

SD-SD 
 

HD-SD -.066 .154 888.732 .668 -.368 .236 
SD-HD -.271 .154 888.732 .079 -.573 .031 
SD-SD .187 .154 888.581 .224 -.114 .489 

HD-HD 
 

HD-SD .121 .150 881.971 .420 -.173 .416 
SD-HD -.392* .152 884.813 .010 -.689 -.094 
SD-SD .066 .154 888.732 .668 -.236 .368 

d
i
m
e
n
s
i
o
n
0 HD-SD 

 
HD-HD -.121 .150 881.971 .420 -.416 .173 
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Appendix 15: Mean Plots 
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Appendix 16: Coding Themes for Knowledge of High-definition 

All questionnaire scripts were read through multiple times, with the answers to 
questions GQ2 and GQ3 iteratively recorded and updated based on the specific 
wording chosen by participants. The overall codes for different themes are listed 
below: 

1. Clearer picture 
2. Higher quality picture 
3. More detailed / defined picture 
4. Higher resolution / more pixels / less pixilated / smaller pixels 
5. More contrast / sharper / crisper picture 
6. More life-like / realistic / photo-like / 3D 
7. More colourful  
8. Brighter 
9. Higher aspect-ratio 
10. Higher frame-rate 
11. Faster / speedier 
12. Better quality sounds 
13. Better than SD 
14. Not an overly large impact 
15. More intense / effective / visually dazzling / stimulating 
16. Easier to watch 
17. TV technology (LCD, blu-ray, etc) 
18. Specific Standards (1080i, 1080p, 1920x1080 etc) 
19. Other (price, etc) 
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Appendix 17A: Television Use by Treatment Group 

 G1 G2 G3 G4 G5 G6 G7 G8 Total 
SD 6 6 6 4 5 2 4 1 34 / 80 

[42.50%] 
HD 1 2 0 1 2 2 2 3 13 / 80  

[16.25%] 
Screen 
Type 

Unsure 3 2 4 5 3 6 4 6 33 / 80 
[41.25%] 

15-19” 0 0 2 0 0 1 3 1 7 / 79 
[8.89%] 

20-24” 3 3 4 4 4 2 0 3 23 / 79 
[29.11%] 

25-29” 2 1 3 4 0 4 2 1 17 / 79 
[21.52%] 

30-34” 1 3 0 0 1 2 3 2 12 / 79 
[15.19%] 

35-39” 0 0 0 1 1 0 0 0 2 / 79 
[2.53%] 

40-44” 4 3 1 1 4 1 1 3 18 / 79 
[21.52%] 

Screen 
Size 

Mean 
(SD) 

31.10 
(9.35) 

30.20 
(9.05) 

23.10 
(7.95) 

25.80 
(7.48) 

31.50 
(10.55) 

25.70 
(7.33) 

25.44 
(9.26) 

29.00 
(10.26) 

27.76 
(9.05) 

SD 10 9 10 10 10 10 10 9 78 / 80 
[97.50%] Service 

HD 0 1 0 0 0 0 0 1 2 / 80 
[2.50%] 

Episode 9 10 10 10 10 9 8 8 74 / 80 
[92.50%] 

Sports 5 4 2 4 4 2 2 6 29 / 80 
[36.25%] 

Music 6 5 6 8 9 3 5 7 49 / 80 
[61.25%] 

News 9 8 9 9 10 8 8 9 70 / 80 
[87.50%] 

Films 10 6 8 9 8 6 7 7 61 / 80 
[76.25%] 

Educ. 2 0 1 4 3 1 2 2 15 / 80 
[18.75%] 

Doc. 4 3 6 6 7 3 4 4 37 / 80 
[46.25%] 

Content 
Type 

Other 2 1 0 0 1 0 0 1 5 / 80  
[6.25%] 

Record  Yes 2 3 1 3 1 1 0 1 12 / 80 
[15.00%] 

Hours/D
ay  

Mean 
(SD) 

1.88 
(1.54) 

2.03 
(1.12) 

2.05 
(1.23) 

2.20 
(1.23) 

1.55 
(0.28) 

1.60 
(1.82) 

2.10 
(1.37) 

1.80 
(0.86) 

1.86 
(1.21) 

People Mean 
(SD) 

2.80 
(1.80) 

3.05 
(1.51) 

2.75 
(1.75) 

2.40 
(0.57) 

2.90 
(1.51) 

3.05 
(0.83) 

2.25 
(1.01) 

3.00 
(1.80) 

2.78 
(1.39) 
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Appendix 17B: Computer Use by Treatment Group 

 G1 G2 G3 G4 G5 G6 G7 G8 Total 
Watch 
Online Yes 10 10 9 10 10 9 10 8 76 / 80 

[95.00%] 
< 13-inch 0 0 0 0 1 1 0 0 2 / 76 

[2.63%] 
13-inch 4 3 3 1 4 2 3 1 21 / 76 

[27.63%] 
14-inch 1 1 0 2 1 1 0 0 6 / 76 

[7.89%] 
15-inch 5 2 6 6 2 4 4 4 33 / 76 

[43.42%] 
17-inch 0 1 0 0 0 0 0 1 2 / 76 

[2.63%] 
20-inch 0 1 0 0 2 1 2 2 8 / 76 

[10.52%] 
> 20-inch 0 1 0 1 0 0 1 0 3 / 76 

[3.95%] 

Screen 
Size 

Mean 
(SD) 

14.10 
(0.99) 

16.67 
(5.50) 

14.33 
(1.00) 

15.30 
(2.45) 

13.95 
(4.57) 

13.78 
(4.20) 

16.10 
(3.32) 

16.25 
(2.55) 

15.03 
(3.44) 

Work 2 0 1 0 0 1 2 0 6 / 76 
[7.89%] 

Home 10 9 8 10 9 9 10 7 72 / 76 
[94.74%] 

School 7 5 6 9 5 5 6 5 48 / 76 
[63.16%] 

Where 

Transit 2 0 0 1 0 0 2 1 6 / 76 
[7.89%] 

Episode 9 7 7 7 7 7 9 7 60 / 76 
[78.95%] 

Sports 3 0 2 1 2 1 0 1 10 / 76 
[13.16%] 

Music 6 7 6 8 5 6 6 5 49 / 76 
[64.47%] 

News 4 1 3 7 3 4 7 3 32 / 76 
[42.11%] 

Films 7 3 4 4 5 4 6 3 36 / 76 
[47.37%] 

Educ. 2 1 1 2 2 3 4 0 15 / 76 
[19.74%] 

Doc. 2 2 1 3 2 1 4 0 15 / 76 
[19.74%] 

Content 
Type 

Other 2 1 2 3 3 2 1 1 15 / 76 
[19.74%] 

D/load Yes 5 3 6 5 6 6 7 5 43 / 76 
[56.58%] 

Hours/ 
Day  

Mean 
(SD) 

1.05 
(0.44) 

1.46 
(1.31) 

1.21 
(1.04) 

1.35 
(0.94) 

1.30 
(0.58) 

1.06 
(0.46) 

2.00 
(1.71) 

1.00 
(0.27) 

1.31 
(0.97) 

People Mean 
(SD) 

0.65 
(1.00) 

1.00 
(0.67) 

0.83 
(0.94) 

0.25 
(0.49) 

0.50 
(0.58) 

0.67 
(0.87) 

0.10 
(0.32) 

0.56 
(0.73) 

0.57 
(0.75) 

  

 


