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Abstract
This project covers issues relating to the design and implementation of a website used for
language examination. Although the ideas in the project can be used to examine any
language, this project simulates the First Certificate examination written by Cambridge
University.

Chapter One - Technology
The chapter introduces the project of video conferencing and analyses the ways in which
video conferencing can be performed over the Internet and over subnets. The concepts of
multicast and unicast broadcasting are explored, as is the question of Internet broadcasting
over various bandwidths. This chapter concludes with a short review of the UK Internet
market, it’s future for supporting video conferencing, and the subsequent cost.

Chapter Two - Fitness of Purpose
Analysis of the educational needs and requirements of video conferencing in a language
learning context are focused on in this chapter. Details of research into audio and video
quality as it effects language learning form the basis of a brief case study of the ReLaTe
project which follows as a sub Chapter 2.2.

Chapter 2.2 The ReLaTe Project
This sub-chapter is a report on a multimedia project
undertaken by University College London and Exeter
University to test multicast tools for teaching languages to
students in remote locations. An interview with one of the
designers of the tools explains how successful the project
was and demonstrates how the audio and video tools can
be used in this project.

Chapter Three - Interviews and Questionnaires
This chapter reports on data gathering required for input into the design of the deliverable.
Two sample groups of foreign students were interviewed about their experience of taken
language examinations. One group had experience of a computer based test called CATE
(LinguaSkills v2). The other group had experience of the First Certificate examination (paper
version), without any computer assistance. Comparisons were made between the two groups
and the results fed back into deliverable design.

Chapter Four - The Deliverable
This chapter documents the designing and testing of the website ‘First Certificate On-line’.
The deliverable is a HTML based site testing students Reading, Writing, Grammar, Listening,
and Speaking skills. The Listening paper uses streamed audio Mp3 files, and the Speaking
paper uses audio and video conferencing tools.

Chapter Five - The Results
This chapter reports the findings from the deliverable testing by four separate users. One
novice user, one casual user, and two expert users. Their opinions and comments are
recorded and fed back into a redesign of the website.

Chapter Six - Conclusion and Redesign
The final chapter summarises the changes implemented in the redesign of the deliverable
based on the results from the usability tests in Chapter Five. The scope and overall
achievements of the project are discussed here, along with details of possible redesigns and
future modifications that are required to improve the deliverable to work on different platforms
and in different environments.
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Terms of Reference
This project will include the following aims and objectives.

Aims
• to investigate and implement the design requirements for an Internet based English
language examination.
• to identify the specific requirements for using video conferencing as part of this
examination.
• to test a prototype version of the deliverable design with both expert users and novice
users.

Objectives
• to define the ‘state-of -the-art’ for Internet based language learning and examination.
• to identify and analyse specific technologies used in video conferencing, such as,

video and audio codecs
multicasting versus unicasting
• to investigate how these technologies function in respect to a language examination
website by,
•
incorporating video and audio tools with H.261 and GSM codecs into an HTML
interface.
•
testing this interface on language students with examination experience.
•
•

•

to redesign the website in response to the testing of the prototype version, identifying its
shortcomings and offering solutions for future work.

The Deliverable
This report is accompanied by a deliverable website called ‘First Certificate On-line’. This is
an on-line version of the Cambridge University English language examination. This exam is
taken by foreign students wishing to work or study in the UK. The website will simulate all five
examination papers using HTML, Javascripting, Mp3 audio streaming, video conferencing
software (VIC) and audio software (RAT).
The ‘First Certificate - On-line’ website is divided into six parts, as follows:
•
•
•
•
•
•

Information pages, using HTML and Javascript
Paper 1 - Reading, using HTML and Javascript
Paper 2 - Writing, using HTML and Javascript
Paper 3 - Use of English, using HTML and Javascript
Paper 4 - Listening, using Mp3 streaming shockwave plug-in, HTML and Javascipt
Paper 5 - Speaking, using VIC, RAT, HTML and Javascript

Due to design problems, this website has had difficulty working in Netscape, particularly in
respect to the batch and perl script files. Therefore the website should be view in Internet
Explorer v5 at a resolution of 1024 x 768. To open this website from a zip disk click on the file
- index.html. To enter the examination areas use the following passwords:
For Paper One - username: paper1, password: enter1.
For Paper Five - username: paper5, password: enter5.
A live version of this site can be found on ‘Angelfire’ free webpages at:
http://www.angelfire.com/rnb/ict4992. However, being a free site this carries with it a lot of
irritating advertisements that are posted by the server. Please ignore these if you use this
web address.
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State-of-the-art Review
Chapter One - The Technology
This short chapter will concentrate on discussing video conferencing as it relates to elements
of the deliverable, discussed in Chapter Four (see Paper 5 - Speaking). Here we will be
looking at some of the different forms in which audio and video can be sent over computer
networks.
We will concentrate on three essential technological terms relevant to this report. These are:
packet videophony, unicasting, and multicasting. We are interested in how these terms effect
the practice of video conferencing for foreign language teaching and examination to be
discussed in later chapters.
Video conferencing is identified by Francois Fluckiger in his book Understanding Networked
Multimedia - Applications and Technology as:
An application involving two groups of people or several
individuals or groups of people which supports bidirectional audio and visual real-time conversations. A
video conference may imply two parties only - biparty
teleconferencing - or several parties - multiparty
teleconferencing. Video conferencing is supported by
either circuit video conference systems or packet video
conference systems [Fluckiger: 1995, p.601].

Packet Videophony
For this report we are interested in two or three users located remotely from each other, using
either a Local area network (LAN1) or a wider area network (WAN2). Also, as this project’s
deliverable is a commercial website, we are interested in a packet based conferencing
system, rather than circuit-switching system. Why?
Principally this is a matter of cost. A circuit-switching system is a fixed line with an address
that is specifically for the use of the owner, for example, ISDN3. Although this system is
capable of sending video with audio data between 64Kbps4 and 384Kbps, the costs of
installing these lines are high. Businesses and Universities often have the economies of scale
to afford such lines, domestic households may not [Fluckiger: 1995, p.131-132].
Packet sending systems, on the other hand, utilises a shared network, in which the user does
not have a ‘dedicated’ address or line. Instead, data is send through a variety of ‘routing5’
computers, each routing computer moves to data closer to its destination. This means that
data can travel further distances at a lower cost as no direct line from the sender to the
receiver is involved, as figure 1.1 shows.
However, if the network is busy, this will effect the efficiency of the packet sending process,
usually in the form of lost packets. Equally, as many video and audio packets are required to
create videophony, this fills up the network and decreases its efficiency for all its users.
The packet data sending can work over an Intranet (LAN) as well as over the Internet (WAN).
With LANs the connection speeds and bandwidth6 is usually higher as the level of traffic can
be controlled through the main frame that the information passes. In the Case Study in
1

See appendix 1.1
See appendix 1.2
3
See appendix 1.3
4
See appendix 1.4
5
See appendix 1.5
6
See appendix 1.6
2
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Chapter 2.2 the Intranet (subnet) used in the ReLaTe project trials had sufficient bandwidth
and speed to test packet videophony.
With WANs such as the Internet, the level of traffic produced by data sending and receiving is
less controllable. The size of a particular Internet connection, for example a domestic PC,
decides how effective a videophony session is. With a low modem speed, such as 28K or
56K, the amount of packets per second receivable is low, hence lower quality video and
audio [Sirius: 1998]. For low connections the video is often black and white, of low picture
quality and changes at a low frame rate, for example, 1 or 2 frames per second. The audio is
often ‘jumpy’ and discontinuous.

Figure 1.1
Packet Videophony

The main advantage of packet based videophony is the low cost. After the computer
hardware has been bought the cost of connection through an Internet Service Provider (ISP)
is relatively low. The dilemma for potential users is cost versus video and sound quality. A
better modem connection will produce better quality video and audio, but will be more
expensive. Similarly, buying a circuit based connection, such as ISDN will add the cost of that
line to the cost of the hardware.
The average UK retail price of a webcam kit is £50 [Mesh: 2001]. ISDN lines are expensive to
run and to install. If international bi-party communication is required, a 128 kbps double BISDN call ranges from $50 to $200 per hour depending on the countries involved. For
businesses this is not so expensive, however for residential users this is a high price,
particularly if a new cable has to be laid for just one residence in a street. [Fluckiger: 1995,
p.135].

Multicasting versus Unicasting
When sending packets over a network there are two different ways to do it depending on the
type of network available and your own requirements. If you require a bi-party connection with
one other user, a unicast is perhaps the best way. This involves connecting directly to the
Internet Protocol (IP)7 address of your contact, usually done via the MS-DOS prompt of your
computer, or through video conferencing software.
However, for this project we are interested in multi-party video conferencing that is required in
Paper Five - Speaking (see Chapter Four). The language examiner must talk to two ‘remote’
students at the same time. If using IP addresses to do this, the video and audio data must be
sent out twice from the examiners server8 to each of the remote computers. This would put a
strain the server and be inefficient.

7
8

See appendix 1.7
See appendix 1.8
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Another way to perform multi-party videophony is by multicasting. Here, the server sends out
only one stream9 of packets over a LAN that have been encoded with a multicast address.
These packets are read by ‘mrouters’, special multicast friendly routers than send the stream
on to whoever as requested it. This puts less strain on the server’s processor. Any receiver
can use the multicast address given by the sender to log on and view the video and audio
stream. At the moment this system works better over a subnet or Intranet than it does over
the Internet. Why?
The Internet does not support multicasting completely. In order to be sent a muticast packet
must be hidden inside a unicast packet over an IP address. When the unicast packet meets a
mrouter the packet can be opened and duplicated. It then continues its journey to the
destination. The only difficult here is that the receiver must be able to decode multicast
packets, or must be connected to an mrouter that can decode the data.
Multicasting is explained in more detail by Kristian Hasler in Chapter 2.2. Figures 1.3 and 1.4
show the difference between a unicast and a multicast [Alvear: 1998, p.57- 58] .

Figure 1.2
Comparing unicasting by a server and multiple multicasting to multiple users

For this project, we will be testing the examination website using a multicast and an unicast,
discussed in Chapter Four.
As the Internet is less stable and more unpredictable than an Intranet, the many different
types of connections and types of hardware used to access it make up how it is used and
shared. This is a major consideration in planning a website based examination paper such as
First Certificate On-Line (see Chapter Four). The next section focuses on types of
connections to the Internet.
Modems and Internet connectors
For any Internet user wishing to connect to a multicast or unicast, or other streaming
multimedia, the size the modem connection will dictate the quality of the sound and images
received. The lower the connection the higher the compression needed to view content,
hence the lower the quality. A 28K modem can transfer twenty-eight kilobits-per-second of
data over the Internet. If video with audio streaming requires between 64Kbps and 384Kbps
as Fluckiger points out, then a 28K connection will not be sufficient. Increasing the modem
connection will inevitably cost the user, and in this project’s case, would raise the potential
cost to the student connecting to First Certificate On-Line from a domestic environment.
This next section considers statistics on Internet users in the United Kingdom in 2000 and the
possibilities for increased Internet connections.

9
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Users of the Internet in the UK
Although not all types of Internet connection in the UK are the same, between 45% to 55% of
the total adult population in 2000 used the Internet in some form. This is according to Prof.
Carmel in his paper Impacts of National Information Technology Environments on Business.
He states that 66% of these users were office workers or had a skilled job. Also 70% of all
Internet users accessed it from their homes, while only 26% from Universities, and that over
two thirds of domestic Internet users are home owners [Carmel:2000].
Since the early 1980s, there has been no direct regulation of the telecommunications
industry, giving Britain the widest choice of Internet connection in the world through
unrestricted foreign investment [Carmel:2000]. However, Prof. Carmel declares that there is a
‘digital divide’ in Britain due mainly to the VAT on hardware, software and on
telecommunication links, such as, dial-up services, cabling, call charges and Internet Service
Providers (ISP). This high VAT is passed down from the suppliers to the customers in all
sectors of the industry.
In the most common ‘dial-up connection’ domestic market, even an ISP offering free Internet
access will include a monthly flat rate charge, a telephone line charge, and a charge for nonInternet based calls per minute as this chart below demonstrates [Carmel 2000].
ISP

Scheme

Freeserve

no subscription

Monthly Charge
£10.99 (off peak only)
paid to BT. Line charge
£21 per month + all
other call charges

Telephone Access Charge
local rate calls

Figure 1.3
Example of UK standard Internet charges for a dial-up connection

From this chart we can conclude that an average UK household will spend around £384 per
year on the cheapest Internet connection, not including other telephone billing or Internet
purchases. Prof. Carmel believes this is too high and not in line with the cost in the US,
advocating more competition to drive down the price across the whole industry. The lower
cost of telecommunications in the US has meant that more users have faster Internet
connections and therefore have been better placed to develop new Internet ideas that require
more bandwidth over a wider area network.
Prof. Carmel advises that if the UK is to take advantage of its deregulated telecommunication
industry for the next generation of multimedia products, a restructuring of pricing policies will
be required. One of Prime Minister Tony Blair’s new incentives is to lower the price of
‘broadband’ based services in line with the United States at 0 -10% VAT. So what is
‘Broadband’ and how will it change Internet connections?
The Future - broadband?
‘The UK is, I believe, well-placed to become the launch
pad
of
a
third
industrial
revolution
in
Europe’[Harris:2000].
This claim, made by the Director General of British Trade & Investment Consulate Tom Harris
at Pittsburgh University, was in reference to the state of Britain’s telecommunication
infrastructure. Britain has the largest fibre-optic network in the world and delivers the largest
number of digital based services in Europe. Through deregulation, cable services in the late
1980s and mobile telephony in the late 1990s have developed the UK’s digital services to
cope with the new demands of Internet bandwidth. Broadband is a fully digital service that
uses packet sending technology that can operate at up to 500kbps [Harris: 2000].
Broadband can utilise the digital network in Britain thus increasing its availability to a large
percentage of the population. This increase in bandwidth will generate new online services,
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such as First Certificate On-Line. Harris points specifically to Britain as a world leader in
educational and current affairs services over the Internet, citing BBC Online as the most
popular news service in Europe, also 90% of UK schools now have Internet access for
students [Harris: 2000].
However, Ben Macklin, broadband analyst for E-Marketer, does not share Harris’ optimistic
views. For him, the Broadband revolution is hampered by ‘monopolistic’ behaviour by the
leading telecommunication company in Britain - British Telecom (BT) [Marklin:2001].
Currently BT have the most extensive and reliable network in Britain and are threatened by
only a few competitors with smaller network access. The BT launched their ‘openworld’
broadband Asymmetric Digital Subscriber Line (ADSL) in the Summer 2000.
Macklin believes that BT are not allowing competition to drive down prices and improve the
infrastructure of the broadband market. In the E-marketer Broadband Report, he states that
Britain will be ranked ninth in Europe and sixteenth globally in broadband usage with only
50% of the UK market accessing the Internet through ADSL or cable services by 2003
[Macklin:2001].
For domestic UK subscribers, BTopenworld broadband service currently costs £630 for the
first year and then £480 thereafter. Figure 1.4 shows BTopenworld’s current pricing policies
for Summer 2001.

CONSUMER PRODUCTS
Product description
home 500

Max speed
500 kbps

One-off install fee

Monthly rental

(inc VAT)

(inc VAT)

£150

£39.99

Figure 1.4
BTopenworld pricing for domestic ADSL lines - Summer 2001

Compared with the cheapest dial-up Internet access of £384 per year, broadband services
are too expensive for just Internet access alone. Telephone, television, and Internet access
through a broadband service would make this option more affordable. BTopenworld’s ADSL
service has a maximum speed of 500kbps, this may not be sufficient to power all three
electronic devices in the home. Without consumer interest in broadband services there is not
much room for its development and improvement in download speeds.

Summary
From a technological stand point, the applicability of the First Certificate On-Line website is
limited by its use of video, audio and graphical streaming. In theory 28K and 56K modem
connections will struggle to cope, particular with Paper Four and Paper Five (see Chapter
Four). A subnet or Intranet with constant supervision and bandwidth allocation could however
cope with the website and is better placed at this moment in time to utilise its functions.
The following chapter will describe in detail the pedagogical requirements of video
conferencing with a discussion of research into the features of video mediated
communication. This will be followed by a case study of a computer assisted language
learning project.
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Chapter Two - Fitness of Purpose
This chapter is concerned primarily with the pedagogical applicability of a computer based
examination website. Here we are interested in the website’s ‘fitness-of-purpose’ from an
educational point of view. This chapter will refer to work done by academics studying
computer assisted education. Also work done by experts in traditional teaching practises will
be cited, to a lesser degree.
In her book Language Learning On-Line Janet Swaffer (et al.) points to the successes that
computer assisted language learning has made since the advent of networked computing in
schools. For language students, communication through computers has produced ‘committed
engagement’ and ‘lively discussion’ at the same time as reducing the amount of time the
teacher spends talking in the classroom. She goes to say that the ‘spoken proficiency’ of the
teacher often dominates the classroom as students feel ‘intimated’ when speaking.
Computers, on the other hand, allow the student to experiment with new technological ways
to record their individual sound and criticise it themselves. Also, the immersive nature of
using computers, particularly with headphones, improves concentration through a feeling of
inclusion [Swaffer:1998, p.5-6].

Video conferencing in Education
In her paper Video Conferencing in Higher Education, Dr Lynn Coventry studies levels of
comprehension between students and teachers. Whether face to face or computer mediated,
a message sent from a teacher is only meaningful if it is decoded adequately by the student
as figure 2.1 shows.
transport
Send Message
(meaningful)

Decoding

Encoding

Received Message
(meaningful?)

message
Figure 2.1
Flow of mediated information

For video conferencing the three essential elements effect communication; audio quality10,
video resolution11 and frame rates12. These elements can be traded off each other in
different combinations to fit different hardware configurations, bandwidths, and processor
time. One advantage of using digital hardware and software is its in-built flexibility. Figure 2.2
shows that broadcast quality can be affected by the compression rates of the audio and
video and by the manipulation of the frame rates.
Frame rate

Video Compression

Audio compression
Figure 2.2
Quality of Service considerations for Video Conferencing

10

See appendix 2.1
See appendix 2.2
12
See appendix 2.3
11
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When testing these elements there are two main practical considerations, as outlined by
Robert West (et al), in his article Human-Computer Interaction, Quality of Service and
Multimedia Internet Broadcasting:
(1) the tools and methods available to the broadcaster
(teacher) to create options, and
(2) the tools and methods available to the viewer
(student) to evaluate the options (West:2001, p2).
The principle consideration is how much bandwidth to attribute to each and why. Some
relevant questions could be:
• can an increase in frame rates be traded against a loss in video picture quality?
• to what extent does the content effect the choice of combination?
• what are the limits of a particular combination?
For example, West points to fast action video content as requiring a higher frame rate than
static or slow moving content. This is because fast movement changes visual content more
quickly and therefore has a higher priority to the viewer than the sound quality [West, et al:
2001, p.7].
For this project the concerns are slightly different. For a conversation using video and audio
the amount of movement required is low with the emphasis on the quality of the sound. The
next section looks at some research into video mediated communication for more static
content.

Video Mediated Communication
Video mediated communication (VMC) simulates face to face communication. Two or more
people are seeing and hearing others as they talk. Jan Heim et al (1998), in his paper
Videotelephony fitness-of-purpose in face to face communication, outlines what factors are
likely to be affected by VMC. These area are; turn-taking, interruptions, gazing, attention,
comprehension of gestures and facial expressions, lip-reading, face recognition.
Turn-taking
Turn taking is the joint determination of a conversation by the speakers using gestures, gaze,
vocal pitch and facial expressions. This is the case in all European and North America ‘native
speaker’13 conversational behaviour. In a language learning situation the elementary or
beginner level student may well delay his turn to speak, looking for explicit cues from the
teacher to infer that he is ‘doing-it-right’. Typically, the student will listen for the strongly
stressed rising intonation of a question in order to reply, however not all languages of the
world have a raised intonation for questions.
Interruptions and cues
Heim cites O’Conaill’s work on interruptions as ‘displays of discomfort’ for the listeners or
indications of a less formal ‘spontaneous friendly discussion’. An interruption could also be an
overlap as the next speaker is responding to a turn-taking cue projected by the last speaker.
In more combative discussions floorholding takes place wherein the last speaker is not
responding to the overlapping of the next speaker in order to make a strong point. In this case
both voices tend to get louder [Heim, et al:1998, p.8].
Listeners also interrupt speakers in order to get them to continue talking, using words like
‘OK’, ‘right’, ‘yeah’, or non-speech sounds like ‘uhuh’ and ‘mhm’. These are known as
backchanneling and are present more in audio only mediated communication or when the
video quality is poor [Heim: 1998, p.9]. If however the VMC has a time delay, backchanneling
could be misinterpreted as an attempt to take over the conversation. This overlapping could
be a result of a time delay due to a slow system. In this situation speech must be artificially
modified to allow for the unnatural elements to be taken into account. To this end a certain
13

Native speaker is the term for any person using their own language.

11

amount of video-literacy is needed, which is a required skill not as widespread as it is in
audio-only communication.
Heim noticed that any delay present in a videophony connection will be added to the natural
delays present in face to face communication, particularly in turn-taking cues. The speaker
could interpret this as his message not getting decoded properly by the listener (see Figure
2.1). Heim found that a videophony connection with 410 to 780 milliseconds time lag at a low
resolution was not able to support effective two-way communication in respect to turn-taking
and interruptions. As a result a new formal approach had to be adopted in order to deal with
these disruptions to the normal flow of communication. Interestingly, using a smaller screen
(40 x 65mm) produced a much more formal conversational style from the speakers than a
larger screen (103 x 140mm) [Heim:1998, p.10].
Interruptions and verbal cues are easier and more familiar to recognise in VMC because of
there connection with the telephone. Now we shift our attention to body language and
gesturing, subjects that are specific to videophony.
Gazing and attention
The gaze is an important cue in speech turn-taking. Often a speaker will look at the listener to
cue him in to start speaking. Gazing also forms patterns of emotive behaviour, informing the
listener of feelings of trust, affection, or anger. Heim states that gazing in face to face
communication accounts for as little as 3% to 7% of conversation time and even less in the
case of mutual gazing [Heim:1998, p.11].
The effect of VMC on gazing is profound, according to Heim. He cites Doherty and Sneddon’s
work in 1997 describing a gazing rate average of 56% during a conversation even with high
quality systems and no audio delay. They state that this ‘overgazing’ leads to increased
visual stimulation that overloads cognitive capacity leading to lower comprehension and more
interruptions. Heim also cites Heath’s work in 1997 as showing that, unlike face to face
communication, gazing in VMC is ineffective in managing turn-taking [Heim;1998, p.11]. Heim
qualifies these findings with Watts’ et al (1996) work on VMC being more effective in
determining if the listener was paying attention to the speaker compared to audio-only
communication. VMC was found to contain elements of ‘social presence’ that audio-only did
not contain.
Gesture
According to McNeil (1985) gesturing is produced from the same underlying communicative
code as speech. Certain gestures are connected to certain types of speech patterns. For
example, if one is explaining how a boring lecture went on and on and on, he may well use a
rolling motion with his hands to punctuate this point. McNeil tested his theories in 1994 by
showing a man describing a topic to a group of subjects using inappropriate hand gesturing.
The subjects noted this and were found to be unconsciously registering the mismatch. McNeil
concluded that gesturing formed an essential part of communication [Heim:1998 p.12].
The fundamental point here for VMC is that people expect certain gesturing to accompany
speech, particularly when spatial information is being relayed. Even in telephone
conversations people gesture to accentuate their point although this is invisible to the listener.
Videophony often only shows a head-and-shoulders image of the user and therefore reduces
the capacity for gesturing, this may be further reduced by an asynchronous link rendering
gestures even less communicative and ‘not-in-sync’ with the point in a conversation. Thus
producing the kind of cognitive overload described by McNeil.
Facial speech and expressions
Ekman and Friesen (1975) noted that facial expressions consisted for eyes, eyebrows, nose,
mouth and forehead, with eyebrows and the forehead producing the most information.
According to Heim, this emotional information can be display over VMC at a resolution as low
as 1 bit/pixel images at a distance commensurate with face to face communication, even
using a grey scale colour range. Therefore, facial expressions are important actors in
information transmission. However, frame rates do effect the timing of facial expression
comprehension according to Barber and Laws (1994). If frame rates are lower than 2 fps then
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the user finds it difficult to tell if an expression is genuine, comical, or deliberately false [Heim:
1998, p.13].
The synchronisation of audio and video is crucial for effective facial expressing, if it is not
synchronous, the cognitive level of understanding is reduced. Known as the ‘McGurk’ effect,
this anomaly occurs when a facial mouth shape on a screen appears without the
corresponding sound expectation. Usually due to a delay, another sound is heard either pre
or post of the visual image. [Heim: 1998, p.14]. Heim cites Munhall’s (1996) work on time
lagging, stating that visual lagging between 180 and 360 milliseconds has an effect on lipreading and speech perception. Heim also cites Jardetzky’s (1995) findings that speech
perception was easier if the audio channels lagged behind the visual channels, stating that:
(this is due) probably because the response latencies in
the retina are longer than those in the cochlea [Heim:
1998, p.15]
Facial recognition
At very low spatial resolution, for example 128 x 128 pixellation, facial recognition is still
possible, even using a 56k modem. According to Bruce (1996), recognition of prominent
facial features is possible with a 1 bit per pixel image. Recognition diminishes if this level of
pixellation is spread over a wider screen area. Interesting, Bruce comments that in this case a
low resolution image with a high compression rate produces more accuracy if the subject of
the content is moving rather than stationary [Heim: 1998, p.16].
Such low resolution images are usually restricted by Internet connections with narrow
bandwidth. Lower bandwidth levels are a reality for many of the student who would be
interested in a language examination on-line, but may not have access to higher quality
hardware (See Chapter Four).

Relating to the Deliverable
The results from some of research discussed above have been tested for in the deliverable,
particularly, turn-taking, facial recognition, facial speech, gazing and attention, interruptions,
and vocal cues. This will be important for testing First Certificate On-Line as the examination
is at an intermediate level, meaning that students should have a sufficient level to English to
converse with examiner and fellow student.
In Chapter Four we will be looking to see if communication was effectively achieved by testing
the video and audio tools chosen to be included with the website. These tools are VIC (Video
Conferencing Tool) and RAT (Robust Audio Tool) and are discussed in the following subChapter 2.2, along with a case study of their use in the ReLaTe language learning project.
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Chapter 2.2 - Case Study
The Remote Language Teaching Project
The Remote Language Teaching Project (ReLaTe) was a joint venture between the
University of Exeter and University College London, exploring the possibilities of using a
packet based medium for distance learning instead of a traditional dedicated telephony
connection (see Chapter One). The approaches, methodologies and results of the ReLaTe
project are utilised in the design and implementation the deliverable in Chapter Four.
Firstly, a brief overview of the ReLaTe project is required followed by a review of the results.
This concludes a semi-structured Interview with one of the chief designers and technical
advisers - Kristian Hasler.
The ReLaTe project was originally funded by British Telecom (BT) to test software over
shared packet networks through varying levels of bandwidth. One of the principal designers
of the project - Gary Stringer outlined the objectives of the project as:
1.
It uses low-cost, shared packet networks, rather
than conventional ISDN connections.
2.
Multicasting allows multiple participants, all of
whom are able to receive and send audio and video
simultaneously.
3. Participants have access to a shared "whiteboard"
tool and multimedia on-line resources.
4. The audio tool is designed to cope well with
imperfect transmission, i.e. lost or delayed packets.
5. There is synchronisation between the audio and video
streams.[Stringer: 1996]

A brief outline of ReLaTe
The software was originally configured for UNIX computers only, but was subsequently
ported to Solaris, Linux and Windows95 workstations as universal processor speeds, video
cards, sound cards and RAM sizes increased. The use of microphones, headsets, and video
cameras meant that a certain amount of processing power was required to run the software
that drove the hardware.
For a basic version of the software, six main programs are used together. These programs
are:
•
•
•
•
•
•

ReLaTe - Integrated Interface
VIC - Videoconferencing Tool
RAT - Robust Audio Tool
WBD - Whiteboard Tool
NTE - Network Text Editor
SDR - Session Directory

The ‘VIC’ tool and ‘RAT’ tool were the most important elements of the project from the point of
view of the sponsors, BT. They were interested in the Internet’s capacity to operate different
forms of multimedia. The VIC tool was originally developed by the computer department of
Lawrence Berkeley Laboratory at the University of California. It featured a robust H.261 video
encoder compatible with most hardware encoders and decoders. The computer science
department at University College London modified this tool, integrating it into the ReLaTe
interface, adding greater lip-synchronisation with the RAT tool. The ‘Lip-Sync’ element was
requested by the language teachers to improve students ability to form words and pronounce
unfamiliar sounds.
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The RAT tool was designed exclusively by University College London as a full duplex14 audio
stream, with a choice of encoders, such as DVI15, GSM16, and LPC17. The need to develop
their own audio tool was to improve the ‘free-flow’ of conversations common in a language
classroom. The original audio tool used a ‘push-to-talk’ button. This was difficult to use in a
multi-user scenario where conversation and interruption are important elements (See Chapter
Two on ‘Turn-Taking’).
However, without a push-to-talk system there was a problem with lost audio packets over the
shared MBONE network due to ‘silence’, i.e. no-one speaking. This would disrupt the flow
and often make audio unintelligible. Therefore an extra stream of synthetic audio was set up
to supply constant sounds, even if no speech was taking place. The audio stream had a
bandwidth of 3.5kbps and a sampling rate of 8kHz. If silence was detected, the audio element
would stop sending the larger audio packets while still keeping a smaller audio stream open
until the user activated the larger stream by speaking again.
The use of headsets was needed to reduce the echo effect of sending and receiving the
same audio packets. With an open microphone and speakers the user at a workstation would
receive their own voice through the speakers, feeding back into the microphone. Also
headsets were a good idea to ‘immerse’ the student in the conversation and reduce outside
distractions. Headsets also freed the students hands to type or write.
SuperJANET
The multicasting system used was a MBONE18 called SuperJANET. This system was
designed to make multicasting possible even through unicast connections. This was done by
IP ‘tunnelling’ of multicast packets that travel undetected until a multicast sympathetic router
was reached. These packets had a ‘Time-To-Live’ (TTL) parameter that meant they were
decreased by one after passing through each router. At zero the packet would be destroyed
freeing up the network for other usage [Buckett: 1995, p.3].
A connection using SuperJANET will only work if at least one IP tunnel is set up, packets from
one host will only be sent if another host running the software is also active on the Internet.
This is known as ‘reverse pruning’ and is a mechanism designed to save bandwidth and
promote efficiency over a whole network.

Some results from ReLaTe
Principal investigator, Angela Sasse, outlined the main question the project had to try to
answer:
...whether the quality of media offered through low-cost
conferencing, especially audio and video, will be
sufficient to support the tasks to be performed in this
domain [Sasse:1996, p.2]
Therefore, much of the study results weighed heavily on the user/student’s experience. The
use of Mean Opinion Scores (MOS)19 were used to a great extent in this research, particularly
in comparison tests between the ReLaTe tools and higher quality audio and video using ISDN
connections.
Sasse researched studies into video quality by Neuman, and found that users perceptions of
video quality increased when the audio quality was improved, producing a higher tolerance of
the video images. Conversely, she found in Anderson’s work that a use of video images
reduced the capacity for understanding and reacting to speech patterns [Sasse:1996, p2]. At
14
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the very least, Sasse was hoping to produce a set of guidelines for the quality of service
(QoS)20 required for video conferencing over these low cost networks.
Audio with Video
As mentioned, the RAT audio tool was designed exclusively by University College London, to
cope with a number of problems encountered in multicast packet sending. Packet loss is a
major concern in any live broadcast, especially as the flow of packets are quite large
[Sasse:1996, p.4].
The RAT tool was originally designed with a Linear Predictive Coding (LPC) algorithm which
Sasse describes as:
a synthetic quality speech coding algorithm which
preserves about 60% of the information content of the
speech signal. It can be used as a means of
reconstructing the lost packets of speech at the
receiving end if it is transmitted with the original
signal [Sasse:1996, p.5].
Sasse and her team tested the LPC system on students using the ReLaTe tool to answer
MOS style questionnaires. Students reported that this system worked well.
For video quality, Sasse found that the average ‘refresh’ rate for multicast video using a LAN
with 128K Internet connection was between 5 to 7 frames-per-second, compared with 2530fps for Television. Indeed, it was found that lip-synchronisation was accessible at a
minimum frame rate of 5-6fps.
Sasse found that although the results were useful, students rarely described the audio or
video as ‘excellent’ or ‘good’ on a semantic differential scale of ‘excellent, good, fair, poor,
bad. Sasse noted that many students were subconsciously comparing audio and video
quality too closely to television, particularly in the matter of lip-synchronisation. Therefore, she
found the need to include a structured interview to accompany the MOS questions (see
Chapter Three).
ReLaTe trials
The ReLaTe system was tested on small groups of students at a time, between two or three
plus a language teacher, putting less strain on the network. During the trials, the students and
the teacher were observed by HCI experts and then interviewed informally straight
afterwards. Also students were given a MOS questionnaire and a group discussion was held
in the following class lesson.
The trials hoped to test, not only the RAT audio tool, but stream synchronisation coding
between the audio and video. Sasse proposed that language teaching over the Internet
required more lip-synchronisation. Unlike native speech, students would not have the
linguistic skill to compensate for audio and video quality, and in fact they needed to watch the
mouth of the teacher to help form the words. The key focus for the trials were to record the
effectiveness and support the ReLaTe system gave to the experience of language learning
[Sasse:1996: p.8].
Some trial results showed that the full-duplex voice-activated system was a success in
replacing the push-to-talk button, reducing the time the user spent using the mouse and
keyboard. The new system allowed multiple audio packets to be sent at the same time,
accurately simulating a group conversation.
For beginner students (learning Portuguese), slight audio packet loss proved to be a bigger
disruption to their learning experience. Typically, beginners require constant reassurance
from the teacher and any misinterpretation of verbal or visual cues tends to reduce
confidence. To this end, Sasse noted that, for them, the audio tool was less effective than
classroom teaching [Sasse: 1996, p.9].
20
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For the VIC tool, lip-synchronisation was not possible at a frame rate below 6 frames-persecond as mentioned. However, in trials tested at 2-3fps, Sasse found that for more
advanced students the latency of video to audio meant that students actually concentrated
harder and said they learnt more. However, no student felt the need to use the larger CIF21
window to view the teacher [Sasse:1996, p.10].
Even at low frame rates and picture quality, students found that they could check the reaction
of other users both verbally and through facial expressions. If a long silence occurred
students could check that no-one was speaking, if they were talking then they would know
that a technological fault had happened. Also the video camera could help the teacher
explain printed material that students had by holding it up to the screen and pointing to
relevant texts or pictures.
Sasse asserted that the trial results of the ReLaTe project did indeed achieve goals that
were, pedagogically, as good as classroom teaching. Students recorded a high level of
concentration through the use of headphones and a reduction of outside influence and
interference. However the video element was found to be of more psychological benefit to the
user than visceral, partly due to the lack of lip-synchronisation, a fact confirmed in later trials
with frame rates of 6 fps [Sasse: 1996, p.10].
To gain more insight to the project, members of the ReLaTe were contacted and asked for an
Interview. The personnel contacted for interview were Kristian Hasler (Project Assistant
Manager, Chief Designer and Research Fellow) & Angela Sasse (Senior Lecturer and Project
Leader). Unfortunately only Kristian Hasler was available to be interviewed.

The Kristian Hasler Interview
During the ReLaTe project’s life span Kristian developed, redesigned and maintained the
software, testing it over a variety of platforms and hardware. His interview was semistructured and he was guided towards relevant topics for this project. The data gathered here
is largely qualitative. A transcript of the tape recorded interview is as follows:
1. Has the software ever been used for examination purposes?
No, not as yet. The main uses were for teaching language courses and
for giving tutorials between lecturers and students.
2. Can you give a rough idea where the students were located who used the ReLaTe
system?
Students were located in Labs at UCL, The School of African and
American Studies (SOAS), and at Exeter University.
3. Has the software ever been tested in a domestic home environment by students in remote
locations?
There were no domestic receivers using it from home. This was mainly
because of the lack of fast workstations in 1998-1999. Nowadays it
would be possible to set up a connection domestically with more
machines using larger sound and video cards. The key problem was
processor speed.
4. What does the interface layout consist of?
A whiteboard, a text editor, a robust audio tool, a video window and
a session dictionary. They were all integrated into an interface to
minimise user ‘fiddling’.

21
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5. What hardware was considered to work the best?
The software was originally developed for Unix systems and was later
ported to PC’s, Solaris and Linx systems. The Unix systems worked the
best as the processor response times were much better. Most people
have PC’s so it was right to concentrate on porting the software to
PC machines. The problem is that every PC can be different, with
different sound and video cards, cameras, modem connections, etc. We
included what we thought were the best choices for the software in
the FAQ section of the ReLaTe website.
6. Why did you use headsets instead of headphones or speakers?
To reduce background noise. If a student wasn’t speaking he shouldn’t
be sending any audio packets. With headsets there is no ‘echoing’
feedback from the speakers to the microphone. Also students said
headsets helped concentration.
7. Why did you choose a packet based system and not a dedicated point to point system,
such as ISDN?
This was one of the objectives of the project, to prove that it could
be done. In the end it was the audio tools that were the most
problem.
8. Did you have a problem with unreserved bandwidth?
Well, this was not a problem for a local area network (LAN) during a
multicast as all computers were connected by the same wiring and
hence were fast. It was unlikely that the UCL network would be
overloaded with multicast packets that weren’t from us. At SOAS there
were also no real problems as the packets only travelled to one
router to get to SOAS22. We had problems connecting to Exeter.
9. How does distance effect the quality of the image?
The problem is that for a
through the more potential
hide the multicast inside
treated like unicasts and
packet
gets
‘queued’
synchronisation.

multicast the more unicast routers you go
for lost packets there is. The MBONE tools
a unicast packet over the Internet so are
are open to the same fate. If an audio
this
may
fracture
the
audio/video

10. What is H.261 and why was it used?
H.261 is the video codecs23 used for the VIC tool. The reason it is
used is because of its unique system of replacing packets. When a
video conference (VC) has started the first packets are the video
frame. After this the H.261 only sends an update if there is movement
at each end of the connection. With VC there is minimal movement,
thus lower packet size updating. This is not the same as MPEG that
constantly sends the whole frame. H.261 is very good for sending low
packets over a ‘lossy’ network such as the Internet.
11. What would it be like if I had a narrow bandwidth connection?
Well, H.261 is also good for that because it is a ‘layered’ codecs.
This means that a low resolution version of the video frame is sent
out first via a multicast address. This is the first layer.
Subsequent layers are sent out on different multicast addresses, if
they arrive to the same destination as the first then the video
picture quality will increase. If not, then at least a low resolution
picture will appear. The higher the bandwidth connection the more
22
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SOAS is located a few streets away from the UCL Computer science building.
See appendix 2.2.10
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layers you can receive as they are sent. Obviously, if your
connection is narrow there is no point in receiving a higher quality
layer later on as a live broadcast is constantly ‘on the move’.
10. What are some of the problems for remote users?
Multicast packets are given a ‘Time to Live’ (TTL) when they are sent
out from the workstation. As the packet passes through consecutive
routers a counter decreases by one. At one or zero the packet is
destroyed. A packet’s time to live is configured to the destination
address. For example, to leave here at UCL the TTL must be 16 or
above. To reach Europe it is 63 TTL, for USA its 127 TTL,
approximately.
11. Is telephone quality sound good enough for an effective video conference?
Its possible, telephone quality is about 5kbps and could be carried
to a 28k modem.
We used GSM codecs normally for the RAT tools, the same as the ones
you have in your mobile phone. It works by modelling the vocal-tract,
hence its not suitable for music.
12. How far did the ReLaTe project geographically send multicast packets?
Germany I think, I’m not sure, nationally definitely.
13. Did Lip-Synchronisation actually work?
Yes and no. Again, this was a question of porting the software to
different platforms.
On a Unix workstation the sound card plays the sound immediately, on
PC’s it takes longer to process, especially with Sound Blaster sound
cards, they’re ‘terrible’. If the video card is buffering the packet
stream at a different rate to the audio then you are not going to get
‘lip-syncing’. We did manage to do it through Unix only using the
subnet at UCL.
14. So, for my project, can I do a multicast using only the RAT and VIC tools?
Yes, but you will need a subnet with a multicast capability router
known as an ‘mrouter’. This will convert the audio and video to be
multicasted, also an mrouter must be at the receivers connection to
read the multicast packets. Your university subnet should support a
multicast, every machine on the subnet could potentially receive the
multicast, but only the ones running the same ‘codecs’ can read it.
To select the MBONE tools, go to the MS-DOS prompt and type:
c:\>rat 224.2.2.2/4444 (for RAT)
c:\>vic 224.2.2.2/8888 (for VIC)
If you want to do a unicast over the Internet, go to the MS-DOS
prompt and type:
c:\>rat 62.136.127.73/4444 (destination IP address for RAT)
c:\>vic 62.136.127.73/8888 (destination IP address for VIC)
The unicast will only connect you to one work station and you must
get the IP destination address first. If you want more than one
connection, the stream will be sent twice, that’s very inefficient.
The Internet is much less stable than a subnet as you have more
routers to deal with and the hardware problems for PC’s I mentioned
earlier.
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Methods
Chapter Three - Interviews and Questionnaires
This chapter reports the data gathering used in the design of the deliverable, discussed in
detail in Chapter Four. A brief discussion of the areas and personnel chosen will be followed
by a justification for the choice of methodologies used and details of the findings. A short
review of the problems and shortcomings of the data search is also included.
Sample copies of all documentation used in data gathering will be referenced and can be
found in the Questionnaires section of this report.

People and Areas
To gather data relevant to the design of an interactive language examination website, two
main areas were chosen after an extensive library search lasting over one month. These
areas are as follows:
• qualitative and quantitative data from a survey of language students who have experience
of computer assisted testing and examination.
• qualitative and quantitative data from a survey of students who have experience of noncomputer assisted testing and examination.
A survey of computer-assisted language students
A group of twelve Middlesex University undergraduates were found who had recently been
asked to complete a basic language skills test for entry into the University. The Language
Centres at Four Middlesex University sites were contacted and teachers there kindly allowed
the interviews to take place after language lessons. The students came from the Trent Park,
Cat Hill, Hendon, and Bounds Green campuses.
The students were asked to test their level of English by completing a computer based test
known as CATE (LinguaSkill v2), designed by Manpower Inc. Students completed a specific
number of listening, reading, grammar and writing tests. Each student was given a level
between one and six, this grade helped language advisers to offer appropriate language
support classes if needed. The students were given no fixed time limit during the exam but
also had no direct assistance. The students were supplied with headphones and a copy of a
test procedure sheet to be followed exactly.
In order to gather data from these students, a questionnaire was used containing a series of
quantitative usability questions written using Mean Opinion Scores (MOS), in this case a
semantic differential24 scale. Students were also allowed to express a more subjective and
qualitative opinion in a semi-structured interview conducted by myself after the questionnaire
was completed. Also students had the option to write down comments at the bottom of the
questionnaire. The content focused on the student’s experience of the media and not the
difficulty of the exercises. The choice of semi-structured interviews combined with a
questionnaire was as a result of the shortcomings found by Angela Sasse in solely using
MOS data gathering techniques used in testing the ReLaTe software [See Chapter 2.2].
The first section of the questionnaire required the students to enter some background details
including when the test was taken and how many examinations in English they had previously
completed.
The following section dealt with the instruction tutorial at the start of the test and its effect on
educating the student in using the mouse and keyboard, especially if they were new to
24

Semantic differential scale. An attitude scale which requires respondents to rate an item using a scale
with bi-polar adjectives at each end of the scale (e.g. easy/difficult).
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computers. The questionnaire also asked if the sound was clear and audible and if more
interactivity should have been included, for example a pause button included with a playback
button.
A sample of the questionnaire can be found in the Questionnaires section at number one. In
the ‘Findings’ section of this chapter, direct references will be made to the questionnaire,
particularly in terms of numbering and question content. The reader should be referring to
‘questionnaire one’ as this chapter is read.
A survey of non-computer assisted language students
This survey was in contrast to the CATE questionnaire and interview findings, however, like
the CATE students a semi-structured interview and a MOS questionnaire were used to find
data on the experience students had of taking the Cambridge University First Certificate
Examination in English (FCE) on paper. This examination is not mediated by a computer at
any stage and involves an ‘Interlocutor’ and an examiner to assess the student’s speaking
ability in Paper Five - Speaking.
A representative sample of ten students were found from the local private language school
where I am a teacher. However, I did not interview any students that I am currently teaching.
This helped to make the results objective to the task and reduce the influence I, as a teacher,
could have put on the students to answer in a particular fashion.
The first part of the questionnaire required data about the time the students took the FCE
examination, how long they had been learning English, and what other examinations they had
taken. Unlike the Middlesex students, these students had been studying FCE specifically in a
First Certificate class, and were familiar with its structure, time scale and types of questions.
It is important to this project that this sample of students were questioned at an early stage as
the design of the final deliverable relies heavily on their responses. Two of the students
surveyed here were asked to take part in the trial testing for the deliverable, both never
having had experience of computer assisted language testing.
When reading the ‘Findings’ section of this chapter one should also be referring to the
questionnaire structure in the Questionnaires section at number two.

The Findings - The CATE (LinguaSkills v2) Test
From the personal details it was found that ten out of the twelve students surveyed had
computer experience, but varied greatly in their time spent learning English. The average
student had been learning English approximately eight years. All students had attempted all
parts of the test.
Before the actual test
All students were given a set of headphones and a sheet detailing how to access the test and
register. Students had the chance to do a mouse and keyboard review test. Eight out of
twelve students did the test and said they found them useful. Nine out of twelve students
thought the headphones were comfortable but expressed problems with the sound quality, as
will be discussed later. The students were allowed to change the volume controls on the
headphones at any time but two students commented that this was not possible. Clearer
prompting of the volume control device could have been included.
Practice test
Ten out of twelve students used the practice test which gave the opportunity to try and
complete questions in the style of the actual test. All students who tried the practice test found
it helpful. However, students were only allowed to choose one example to practice.
Sound
The largest complaint by students interviewed was the quality of the audio track, both in the
‘Listen and Select’ exercises and through the help voice-over. For some students, the audio
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track seemed to break up and sounded dislocated. This could have been the result of faulty
headphones as well as faulty software. Others complained that the CATE voice-over track
was in American English and not British English. Students found this difficult to understand
and incongruous with their current surroundings.
For the listening tests student had to click on a button to hear the audio and respond to the
questions. The playback button had no corresponding pause or rewind buttons. Students
were asked in question twelve if a pause button would have helped. This area produced
some of the biggest disagreements between students. Some comments were:
‘I could have listened to the conversation again, taking
out some of the point’.
‘In my opinion [a pause button] could have helped me listen
more closely’.
‘[A pause button] won’t show your real knowledge of English’.
‘We were doing an exam, there’s no pause button in an exam’.
Texts and Graphics
In questions six and seven all the students noted that they could see the screen clearly and
that the text layout did not cause any problems. Most students said that the alert boxes were
very effective in informing them if they had not entered all the data into the text entry areas.
Also some students talked about a useful graphical indicator on the screen that informed
them of how much of the test was left to go.
For the multiple choice sections, most students found the ‘drop-down’ menus to be a quick
and easy way to do this type of question. The student simply clicked on the word they thought
was correct. This sped up the time spent on these types of questions. In answering question
fifteen, eight out of twelve students said that the multiple choice questions were the easiest
for them. Some comments were:
‘I liked it because I could understand the general
meaning of the sentences when all the words were there’.
‘I liked it the most’.
‘I can click on what I want’.
General comments during the Interview
In answering question sixteen, eight out of twelve students said that they used computers
everyday, with only one stating that she didn’t use them often. The biggest problem seemed
to be the poor sound quality. Some students felt that this prevented them from receiving a
higher grade.
‘It’s quite good English assessment software, but it
needs some improvements on the sound quality’.
At interview one student said that her English pronunciation and general level of confidence
in speaking was not very good, yet she received the highest grade on the CATE test. She
didn’t believe the CATE test to be a complete test of her English. She would have liked to
have tested her speaking as well as her grammar.

The Findings - The First Certificate Examination Paper Version
All the students in this survey had taken the FCE examination in the past year and all the
students had tried the five parts of the exam. Importantly, all students had attended FCE
classes at a language school and were well versed in the structure of the examination and
how to prepare for the various sections, unlike the CATE students. To this end all of the
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students responded positively to the questions on how clear the instructions to each section
were. Questions 1, 4, 7, 10 & 15 were all in the affirmative.
Paper 1 - Reading
All the student remembered that no photos were included in the reading sections. At interview
some students expressed a preference for photos as guides to the textual material.
Generally, eight out of ten students had no problems with Paper 1.
Paper 2 - Writing
By contrast, Paper 2 did contain photographs and pictures and all the students felt them to be
useful and clearly presented.
Paper 3 - Use of English
Four out of ten student felt that parts of this section were difficult. At interview it was found
that students complained about the lack of spacing between lines of text on the page and
needed to double check every multiple choice question. One student, who was reminded of
part 1 of Paper Three by a sample paper shown to her, said:
‘It seems like a blur when you’re working so fast’.
Clearly, the mass of text presented in block form distracted this student from picking the
correct work from the multiple choice answers. This was also the case for another student in
part 4, who complained that the lack of line spacing made it difficult for them to find the word
to remove. However, both these results were treated with caution as it could not be
established whether the students did have a problem with the display of text or whether the
task itself was too difficult for them, leading to the complaints.
Pictures were not included in Paper Three again. Five students found no need for them as
the test was grammatical and not descriptive. Five student said that pictures would have
helped.
Paper 4 - Listening
None of the students were allowed headphones in Paper Four. Four out of ten students
stated that the cassette was not clear, giving answers of less than ‘neutral’, with three
students stating that the cassettes were only slightly above neutral. At interview some
students commented:
‘It depends on where you can sit, close to the loud
speaker or away from it’.
Five students said that they asked for the speaker volume to be turned up during the exam.
At interview some students said that the audio equipment was old and of poor quality.
There were no pictures in Paper Four and question fourteen producing the biggest difference
of opinion. Some students said that pictures referring to the content in Paper Four would have
been confusing to them and produced a cognitive overload. Others said that:
‘[Pictures] might have helped me to understand the
background as the quality of the sound was not good.’
‘It would have been useful to have an idea about the
subject before I’ve started to listen’.
Paper 5 - Speaking
All students said that the Interlocutor spoke clearly to them. All students said that the
photographs presented to them for parts 2 - 4 were clear and relevant to the questions asked.
Questions eighteen and nineteen produced the most diverse responses. Five students found
it difficult to talk to their partner in discussion of the photographs content, ticking below neutral
on the scale. At interview it was found that students who did not know there partner before
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hand had difficulties asserting their point of view. Students complained of interruptions and
competitiveness in trying to impressive the examiners. Students who did know each other
found Paper Five easier. Six out of ten students claimed to speak longer than their partners.
For question twenty, seven out of ten students said they felt relaxed speaking in front of two
examiners. Three students said the experience was unnatural and usually they spoke more in
comfortable situations.
In question twenty-one, four out of ten students said that Paper Five was the best, two
students each said Paper One, Paper Two, and Paper Three were the best, respectively. No
student said that Paper Four - Listening was the best for them.
General comments during the Interview
‘I thought I didn’t do very well on the listening
because the tape wasn’t so clear. But I was quite
confident that I would pass the exam’.
‘I felt happy because it was done. No more worries about
it. And I felt that I was going to take a letter C
grade. As I did’.
‘I felt quite OK after comparing the answers, and a bit
anxious because I needed about 10 - 15 minutes more’.
‘I felt so relaxed because it’s history now’.

Overall successes, problems and shortcomings of the data search
For both the CATE and FCE student samples, help was given in filling out the questionnaires
as some students found the wording of some questions difficult to understand for non-native
speakers. Care was taken not to influence the responses of the students.
CATE (LinguaSkills v2)
The interviews and questionnaire highlighted some important design considerations for this
projects deliverable, specifically these area are:
•
•
•
•
•
•
•

the importance of audio quality
clear voice-over presentation
clear and constant alerts and prompting
the need for some form of practice tests
the need for mouse and keyboard training
a clear and effective help section
the need for a timer system for the different test sections

With hindsight not all the questions on the questionnaire produced useful data. Question
thirteen was largely misinterpreted by the students as a question about the difficulty of the
task and not the task’s usability.
The CATE test did not offer any insight into ways of testing students’ level of spoken English
through computer mediation. At interview some of students had difficulty in expressing
themselves, yet this area of English went untested. The TOEFL test which is largely used to
test students entering American universities has a speaking element called Test in Spoken
English (TSE) and is 100% computer mediated. A questionnaire was drawn up to gather data
from a sample of TSE candidates, but after enquires it was found that these candidates were
too difficult to find.
First Certificate Examination on Paper
As this examination was on paper the questionnaire and interviews were designed to gather
data about the exam in order to (a) produce a comparable electronic version, and (b)
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challenge the structure of the paper version with enhancements possible using digital
multimedia. The findings found the need for:
•
•
•
•
•
•
•
•
•
•

clear and relevant photographic material
clear presentation of all textual material with colour coding where possible
adding pictures to sections that did not have them in the paper version
effective prompting if sections not been completed
reduced cognitive overload by minimising interface operations during listening tasks
encouragement of headphones and headsets over speakers for all audio based papers
maintenance of clear audio in streaming playback and for speech
an effective means of assessing students’ ability to communicate
criteria to assess the usefulness of on-line examinations
effective computer skills training in order to reduce problems arising from computer
assisted language assessments
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Chapter Four - The Deliverable
The First Certificate On-line Website
This chapter is a report on the methodologies used in designing and implementing the stages
of the deliverable First Certificate - On-line. In order to present a clear path of design iteration,
it is important to reference the sources that fed into the design at the different stages and
what testing was done on consecutive prototypes.
These areas will be referred to in relation to the component parts of the deliverable. Please
refer to the ‘Terms of Reference’ section at the start of this report for an overview of the
deliverable.
In concluding this chapter a description of the usability testing has been included with details
of the people involved, where the testing was done, and what hardware was used. This forms
the basis for a discussion of the results in Chapter Five - Results.
The following section describes the content of the website and how it was designed.

Design Methodology
Comparing the Paper Version
The deliverable for this project is an on-line version of the First Certificate examination that is
taken by hundreds of foreign students every year, both in Britain and abroad. At the moment
there is no multimedia elements, with only a tape recorded playback for Paper Four Listening. The paper version has an average of four parts per paper, for example, Paper
Three - ‘Use of English’ has five parts. The deliverable contains only one part per paper in
order to control the amount of work involved.
The on-line version is essentially programmed in client-side HTML. The submission of data is
by the <form> tag referencing a perl script file that processes the data. Server side processes
are involved, but are minimal. Together these two sides form the ‘client-server paradigm’25.
General Designing
The deliverable uses cascading style sheet references from the FirstCert.css file. This gives
the whole site a universal look. Nielsen, in his book - Designing Web Usability, comments that
the enhanced visual continuity of style sheets is matched by the quicker download time of
calling only one file for the entire site [Nielsen: 2000, p.81].
Javascripting is used throughout the site to add interactivity and help the student to take the
FCE papers effectively. References to its use will be made in the various sections below. All
javascript is written individually on each page and not in a separate javascript reference file.
This is because the Netscape browser failed to call some of the operations, particularly in
referencing the batch and perl script files.
The Information Pages
These pages introduce the user to the topic and offer basic advice to any prospective student
wishing to take the FCE on-line. The pages include information on how to prepare for the
examination and if you are ready to take it. The user is encouraged to read all the pages
before entering the examination area.
The help page - ‘How can First Certificate On-line help’, details exactly how to use the
examination and what prerequisite downloads are required. Students can register to take the
exam by completing a form on the ‘Register for FCE’ page. An ID and password number is
25

Client - Server paradigm. A term used in computer science and computer networking where a
program running on a computer system, the client program, respects services over a network
connection from another program, called the server program, residing on another computer
[Fluckiger:1995, p.570].
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given via e-mail and will be valid for all papers One to Four. A separate username and
password is required for the video conferencing elements in Paper Five.
Here there is also a link to a site that specialises in training novice students in using
computers. Javascript rollover buttons are used to help navigation on these pages.
The home page allows returning students to fast track to Paper Five - Speaking, if it is their
time to take the paper.

The Examination Papers
These pages are a combination of HTML, Perl, Flash.swf, Batch, and Wave files. Each paper
has been designed to replicate those of the FCE paper version. Papers One to Four contain
Perl scripts for sending the results of these papers to the examiner on the server side. Once
an exam paper has been send, a message is sent back informing the candidate that their
results have been received and the paper is now over.
Paper 1 - Reading
This paper tests the students ability to read and comprehend English by finding an accurate
summary for blocks of text. The actual paper is preceded by a start page that gives details of
how to fill in the paper and what not to do. The student is warned that the clock will start as
soon as they click to enter. There is also a photograph included on the page to help the
student understand the topic. Students commented in Chapter Three that pictures were
useful in facilitating understanding but could also be distracting. Therefore, the photo has
been placed on the start page to increase understanding and reduce cognitive overload. This
method is also used in Paper Two, Three and Four.
If students take too long to answer the question they are automatically moved off the page
and sent to a ‘finished’ page that informs them that this part of the exam is over and that their
results have been sent to the examiner for marking on the server side. This feature is also on
Paper Two, Three and Four.
Paper One was originally written using Flash 5 software to produce a more animated and
interactive interface, however the .swf file was too large to load and was abandoned.
Paper Two - Writing
For this paper students have to read a letter and an advertisement and then reply to the letter
using information from the advertisement. It is testing their writing skills and letter layout skills.
The letter is typed into a text area and send to the examiner. If the student finishes before
time then a ‘finished’ button can be clicked. As with Paper One there is a start page and a
timed page.
Paper Three - Use of English
This paper tests the students comprehension of grammar by providing a block of text and
asking the students to either tick a correct sentence or spot a word that should not be present
in the sentence. For this a check box and text area are placed next to each numbered
sentence. The student is informed that he should not tick a box and enter a word on the same
line. This is supported by an example above the exercise.
On discussing the paper version of the FCE in Chapter Three, students complained of the
block of text being too close together and difficult to read. Therefore care was taken to space
the text widely using the style sheet class definition process of leading, as follows:
pre.space
{
font-family: "Times New Roman";
font-size: medium;
color: Black;
font-weight : bold;
line-height : 24px;
}
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As before this paper has a start and timed page.
Paper Four - Listening
This paper is designed to test the students ability to listen to spoken English and answer
questions in an allotted time. The questions are in the form of multiple choice, with a text area
box used for the data entry. The length of the audio is approximately 5.27 mins.
The audio tracks are streamed from the server and require a specific plug-in. The start page
informs the user that he should have already installed ‘Real player’ and ‘Shockwave 8.5’ plugin downloads. Without these the page will not run properly. Then the user is prompted to use
headphones and click on a page with the best connection for there computer. They can
choose from 28K /56K narrow bands or ISDN/DSL broader bands.
Nielsen cites the poor quality of streaming media as a reason to offer a download option on
all websites [Nielsen:2000, p.150]. However for this particular site it is imperative that the user
cannot download the audio track for Paper Four as it is part of a timed examination paper.
The student is informed of the timer before the exam and can only interact with the system
during this time. The streaming and compression software ‘Cleaner 5’ is used here to offer
optimal qualities of downloads over different bandwidths.
The real player streamed the audio at 6.5Kbps for the 28K connection, 16kbps for the 56K
connection, and 64kbps stereo for the ISDN/DSL connection.
The shockwave plug-in needed to be repeated once as the students is allowed to listen twice
when answering the questions. However looping the playback was not possible without
refreshing the page. This would inevitably restart the timer and delete all the text areas.
Therefore the exam paper is divided into parts, both timed at 7.30 minutes. For the first page
the students can only read the questions as they listen. Then when the page changes to a
similar page with text area boxes for another 7.30 minutes. This design is a substantial shift
from the paper version, in which students can enter answers at any time during the 15
minutes. (Note: Paper Four was radically resigned after testing, see Chapter Five).
Paper 5 - Speaking
This paper is slight different in that students must arrange a time to take the paper on-line
with an examiner present. As with the paper version, the student must talk to the examiner,
discuss photographs, and talk to a partner, who is another student. For First Certificate Online this is done by using the VIC and RAT tools developed at University College London (see
Chapter 2.2).
The user is prompted to go to the booking page where they can choose a date to be tested
from the calendar. This is sent to the server and a confirmation e-mail is sent out detailing the
date and time of the test. Also on this page are the VIC and RAT downloads. The student is
prompted to download these as soon as possible and to have a recommended headset that
includes a built-in microphone. There is also a text area to enter detail of the machine type to
be used by the student during the examination. The student is encouraged to book Paper
Five after completing papers one to four. However, students can take Paper Five first if they
wish.
When it is time for the student to take Paper Five he or she can log on via the home page and
go to the examination page. Here the student is presented with four photographs to be
discussed. Then he or she must press the buttons that connect to the server. These buttons
contain the multicast address of the server and it allows the video conference to take place.
The server configures the best audio and video quality for the type of connection by checked
the data sent via the VIC and RAT tools. The use of a ‘connect’ button reduces the users
involvement in a connection process, i.e. using the MS-DOS prompt. This would be very
difficult for novice users to do (see Chapter 2.2).

28

Operating VIC
After connecting to the server, the student will see
a screen such as figure 4.1. The examiners face
appears in Quarter Common Intermediate Format
(QCIF), approximately 176 x 144 pixels. Then he
or she is prompted to send video by clicking on
the menu button and selecting the ‘transmit’
button. The student’s own face appears under the
examiners in QCIF form. Then the student is
prompted to click on the examiners face to
enlarge the window to a Common Intermediate
Format (CIF), approximately 352 x 288 pixels.
The student does not change the video window
quality as a qualified technician is always present
on the server side to do this.

Figure 4.1
VIC Screen

Operating RAT
Similar to the VIC tool, clicking the ‘connect’ button
will connect to the server producing the audio
window figure 4.2. The student’s name should
appear in the RAT directory list along with the
examiners name and the name of the other student
taking the exam. If the bandwidth is sufficient there
will be no need for the student to touch the RAT
tool. The microphone button is default ‘mute’ to
reduce unwanted audio packets being sent. The
student is prompted to unclick this button to start
speaking.

Figure 4.2
RAT Screen

It must be pointed out that this technology could only truly support Paper Five if multicasting
were possible. However as mentioned in Chapter 2.2 multicasting is dependant on ‘mrouters’
to decode the packets at each end of a connection. Without multicasting, only unicasting is
possible. In this case the ‘connect’ button would be the fixed IP of the server. This would give
the server the students IP address and connection details to be configured.
The problem with unicasting here is that only one student can talk to the examiner, however
parts three and four of Paper Five state that two students must discuss the photographs
together while the examiner listens. After fifteen minutes the conversation is terminated by the
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examiner. The whole conversation is recorded at the server side and marked at the later
date.
Results from all five papers are sent to the students e-mail address including a break down of
the successes and failures of each paper.

Details of the usability testing
A prototype version of First Certificate On-line was tested by four people in different locations
and under different circumstances, summarised here in figure 4.3.

Paper 1

Paper 2

Paper 3

Paper 4

Paper 5

Martina
Novice User
Jana
Casual User
Alistair
Expert User
Kristian
Expert User

Figure 4.3
Usability testers

Unfortunately, not all the users could test every part of the deliverable as planned. This was
largely due to the lack of work stations available to download the software needed for the
video conferencing. Because of this, the crucial sample group of language students could not
test their ability to use the video conferencing software through the browser.
Martina and Jana
These two students were chosen from the sample group who took part in the questionnaire
on the FCE paper version in Chapter Three. Martina and Jana tested the website at
Middlesex University on Compaq Deskpro computers with Pentium Three processors. Both
were running Windows NT v4 disk operating systems. Both students used Optimus digital
headphones.
Martina considered herself a novice in terms of using computers, while Jana considered
herself a casual user. To this end Martina was given a copy of FCE online running from a zip
disk and Jana was asked to use a copy of the website from the Internet at:
http:\\www.angelfire.com\rnb\ict4992. This involved extra clicking of advertisements on every
page and would have been difficult for Martina to use (see Picture Three).
Martina was told to use the ISDN/DSL connection for streaming the audio on Paper Four, and
Jana was asked to use the 28K stream from the website. Martina viewed the website through
Netscape Navigator v4, while Jana viewed the website through Internet Explorer v5.
Both students were given time to work through the papers and afterward completed a
questionnaire and a tape recorded semi-structured interview. A copy of the questionnaire can
be found in the Questionnaires section at number three.
Alistair
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Alistair was chosen to perform a heuristic evaluation26 of the website as an expert user. He
had both experience in designing websites and performing usability tests in his own work for
the MSc Interactive Multimedia. Alistair performed a cognitive walkthrough on the website
using a prompted questionnaire. A copy of the questionnaire can be found in the
Questionnaires section at number four.
To test four of the five papers, Alistair used a Mesh PC with a Athlon 800 processor,
Windows 98 disk operating system, Optimus digital headphones and ran the website from
the computer hard drive. For testing Paper Five, myself and Alistair used the Mesh
workstation and an IBM Think pad laptop respectively. Figure 4.4 below is a list of the
hardware of both machines:
Mesh PC
•
•
•
•
•
•

•

IBM Thinkpad Laptop

Windows 98
800mhz Processor
256Mb RAM
Logitech QuickCam Pro 3000
with Built-in Microphone
Optimus Heahphones
Internet Explorer v5
56K Modem

•
•
•
•
•
•
•

•

Windows 98
850mhz Processor
256Mb RAM
Logitech QuickCam (no
Microphone)
Standard plug-in microphone
Sony Headphones
Internet Explorer v5
56K Modem

Figure 4.4
Configurations of both machines

Due to technical restrictions a multicast was not possible, however a unicast was possible in
a domestic home environment between myself in London and Alistair in Surrey using a 56K
modem.
Kristian
As designer of the RAT and VIC tools, Kristian Hasler was asked to add technical support for
the usability testing of Paper Five. Unfortunately, again due to technical restrictions a unicast
could only be achieved between myself at home using a Mesh PC and Kristian at University
College London, using a Unix workstation. The main testing aim here was to see if a 56K
modem connection could be used for Paper Five in the absence of multicast facilities.
Mesh PC
•
•
•
•
•

•

Unix workstation

Windows 98
800mhz Processor
256Mb RAM
Logitech QuickCam Pro 3000
with Built-in Microphone
Optimus Heahphones
56K Modem

•
•
•
•
•

•

Windows
850mhz Processor
256Mb RAM
High quality camera
Headset, including microphone
University networked Internet
connection

Figure 4.5
Configurations of both machines

A certain level of visual and audio quality would be required to establish a connection
adequate for the FCE examination. Both the RAT and VIC tools had configuration possibilities
for a variety of connections. Nielsen makes the point that a poor quality video stream reduces
concentration and promotes distraction if viewed over a longer period of time, this an
aesthetic problem [Nielsen: 2000, p.148-150].

26

Heuristic evaluation. A review of a prototype by an expert user using specific high level usability
criteria [Preece:1994, p.676].
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Chapter Five discusses the findings from the testing of First Certificate On-line, with
qualitative and quantitative data from Martina, Jana, Alistair and Kristian.
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Results
Chapter Five - Results
Evaluating First Certificate On-line
This chapter considers the results from the evaluation carried out on First Certificate On-line
by the two sample students and two expert users. The following criteria was considered
during the evaluation process.
• the ability to test a HTML interface of a paper based examination layout
• the ability to test video conferencing software in respect to turn-taking, facial and vocal
cues etc. (see Chapter Two)
• the ability to perform a multicast and a unicast (see Chapters 1, 2.2)
This section combines the evaluation data gathered from Jana, Martina, Alistair and Kristian
Hasler, as mentioned in Chapter Four. The results were considered as formative evaluation
and were fed back into the redesign of the website, discussed in the conclusion in Chapter
Six. All forms and questionnaires can be found in the Questionnaires section.

The Home Page and Information Pages
The website home page was found to be clear and supported by relevant photographs. As
Nielsen points out, for users coming on to the site, clear titles, minimal relevant text, and
relevant photographs should be enough to hold an audience on a site once found on a search
engine or through other links. Importantly, potential students looking to study the ‘First
Certificate’ exam may not yet have a confident level of English to examine a website with
difficult text [Nielsen: 2000, p.171]. Also Alistair commented that he had to scroll down the
page to find the link to the next pages. This should have been displayed somewhere at the
top or middle of the Home Page.
For the Information pages, the javascript buttons were considered well designed and clear
with effective rollovers. However, as each button was named, Alistair pointed out the linked
page title should have the same name as the button, otherwise this could be confusing for the
user. Nielsen says that the goal of links is to include as much information about the
prospective link as possible, also a <alt=“more information”> HTML tag should be included
when a link is rolled over [Nielsen:2000, p. 60]. There were javascript problems with the
button rollovers when the site was viewed through Netscape 4.08.
The text on these pages was considered clear and relevant to the site, again it was important
to keep the text simple for foreign language students. There was a need to highlight important
text using the <em>or <b> HTML tags.
One key concern raised by Alistair was the lack of ‘liquidity’27, in respect to resizing a window.
Originally, all the pages had fixed size pages. This meant that text did not fit all screen sizes
and left large gaps on the right side of the screen, especially on 19’’ screens. Therefore the
information pages should be changed to resizable. This allows the page to fit any window and
conform to the ‘spirit of the medium’ as stated by Niederst in her book Web Design in a
Nutshell [Niederst:1999, p. 19-20].
However, as this website includes timed examination papers, the nature of its use can be
seen as slightly different. The text on flexible pages tends to warp on larger screens and
27

Liquidity. This term refers to the resizing of a window by the browser it is viewed on. With the use
of frames a screen can shrink to fit a reduced window, expanding when the full screen button is
clicked.
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become cramped on very small screens. This could very well disorientate a user who is
interested in studying text to answer questions. Therefore, it is necessary to use some fixed
pages for some of the exam paper pages in order to have a degree of uniformity in the
presentation of data, much like a business graph presentation. On larger screens this may
leave gaps, but this is not as bad a warping text. Also very small screens would require a
degree of scrolling which is also undesirable.
Therefore this website was written with a 17’’ screen in mind, at a resolution of 1028 x 768.

The Examination Papers
All of the papers have a start page that details exactly what the student has to do when the
link is clicked. Alistair pointed out that it was crucial here that important information about how
to do the exam paper is highlighted in bold or with an <em> HTML tag, so the user does not
waste time trying to figure out what to do while the timer is running. To the same extent less
important information should not look more important than it is (see Reading.html).
In the paper version of the FCE, the student can refer back to the instructions at any time, for
the on-line version this is not possible as the back button and menu bars have been removed.
Therefore, Alistair pointed out that clear and constant prompting at each start page was
required. He suggested a prompt box should check if the student has read the instructions
through at least once (see Reading.html). In discussion with Alistair, it was decided that after
each paper a prompt window should inform the candidate that their results have been sent to
the examiner (see Reading1.html).
Scrolling and General Navigation
In respect to Paper One - Reading, both Alistair and the sample students, Martina and Jana,
complained of too much scrolling on the page. Paper One involves making comparisons
between texts and matching the correct summary to each text. In the original version the
student could scan the text quickly on the desk. On computer, movement is limited to the
amount of information the screen can hold. Alistair suggested a scrolling method could be
fitted inside a page that was both fast and centrally located (see Reading1.html).
Martina pointed out that the use of scrolling was very difficult for her as she hardly ever uses
computers. Even though she had typing experience, the use of a mouse and the browser’s
functionality were completely new. She felt that some basic training was essential, especially
under the pressure of a timed examination.
Alistair pointed to the fact that the examination papers did not have back buttons or home
page links. I explained that this was deliberate and necessary to reduce the usability and help
the student to focus on the task of answering the questions. Obviously, for a regular website
this is considered as bad design, however readers should bear in mind the particular use of
this website.
Data Entry and Text Spacing
Generally, the data entry and text areas were clear and usable. In respect to Paper Three Use of English, Alistair felt that a graphical example of how to enter the data was required
along with a textual description. The problem then arose of where to place the example, on
the introductory page or on the actual examination page.
Jana made the point that the user should not be able to enter a word into the text area if the
corresponding check box had been checked. This would prevent the user from making a
mistake and make marking the paper a lot easier (see UseOfEnglish.html).
On Paper Two the reset button for the text area was removed as it would have deleted all the
students work at once. If deleting was needed, the manual delete key on the keyboard was
thought to be a better option.
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There were also alignment problems found when Paper Three was viewed on an Apple Mac.
This was mainly due to <pre> tags used to set the text out clearly. Less problems were found
viewing Paper Three through Netscape 4.08 (see UseOfEnglish.html).
The Clock
A major concern was the use of the clock timer on the status bar. It appears quite small and
hard to read. Both the students and Alistair suggested it be made larger, or more attention be
brought to it in some way.
Jana and Martina both pointed out that the use of individually timed pages was not part of the
original paper version. In fact, the set time was for the completion of all the parts of each
paper. This meant that students could go back and spend more time on the part they were
weaker on. However, at interview I explained that each paper was only represented once. In
a full version of First Certificate On-line, all parts of each paper would be allotted an overall
time.
Generally, the presence of an clock on the interface was considered helpful and references
and reminders were present on all the introductory pages of all papers, including the notice
that the exam page will automatically stop after the allotted time has passed.
The Javascript for the Clock did work on Netscape 4.08 as well as on Internet Explorer 5.
The Sound
Both Jana and Martina said that the sound was very clear and they could understand
everything. Jana found that the website real player stream at 6.5kbps was adequate and a
definite improvement on the speaker playback system of the paper version. Even on a 28K
modem the audio stream could be increased to 16kbps and still stream. Martina found that
the ISDN stream at 64kbps was very clear and easy to hear.
When asked about the lack of interactivity with the audio player the students understood that
in an examination they would not be able to control the playback, this was the idea of the
design. However, when asked about volume controlling, Martina did not seem to know how to
operate the workstations volume icons. It was agreed in the interview that some kind of
prompting was required to test volume levels before starting Paper Four (see Listening.html).
Alistair commented that the use of various streaming rates was a good idea, but had
reservations about the use of so many plug-ins. When testing First Certificate On-Line at
Middlesex, the machines did not have Shockwave Version 8.5 installed or Real Player.
Instead a prompt box directed the user to the download pages. This involved a lot of
downloading before the start of the examination and was particularly confusing for Martina.
Alistair suggested a way around this problem was to use only one plug-in, Flash Player. This
was used on the home page for the titling already, but could be used to stream audio using
‘Mp3’ files instead of ‘Real Player’ audio files. This would save on plug-in downloading
especially as Paper Five - Speaking required two essential downloads, VIC and RAT.
The Video Conferencing Elements
As indicated in figure 4.3 in Chapter Four, Paper Five was only tested by Kristian Hasler and
Alistair Duggin. Due to time restrictions and a lack of facilities at Middlesex University, Martina
and Jana were unable to test this part of the deliverable.
(1) Kristian on the Technical Side
The optimal level for audio with video, using a 56K connection, was two frames-per-second at
a total kilobits rate of 15kbps, as a result the quality of the image was low. However on the
VIC screen the packet error rate28 (PER) was only a 0.3%. After many trials it was found that
lower frame rates and video image quality improved the sound over a 56K connection.

28

See appendix 5.2
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The primary audio encoding for RAT was GSM, which maintained a constant audio stream
without overloading the amount of audio packets. However, because of the low bandwidth the
‘click to talk’ method of using RAT had to be used to reduce audio packet overload. This
did not promote ‘face to face’ style communication, moreover it offered the functionality closer
to Citizen Band29 (CB) radio communication. The poorer video screen quality produced a
louder vocal response from myself into the microphone as a way to initiate turn taking.
However, this increased audio packet size and increased the packet loss ratio leading to
forced interruptions due to occasionally late packets.
Gesturing to the camera was possible at 1-2 fps, but was done in an unnaturally long fashion,
as stated by Barber and Laws (1994) [Heim:1998, p.13]. However, due to the McGurk effect,
the lagging video seemed to support the vocalisations as one expected to see actions
following the words (see Chapter Two).
Kristian commented that connection quality is always dependent on the lower of the two work
stations, affecting both audio and video quality. The quality of a workstations video and sound
cards can play a part in improving quality, yet the size of the Internet connection decides the
optimal packet rates. In our experiment, the actual connection rate was at 46.667bps, with no
firewall problems and a TTL of 16 (see Chapter 2.2).
The use of MS-DOS prompting to activate the RAT and VIC tools was also a difficult process,
involving complex lines of code that would be very confusing to a novice user or even a
casual user. The fixed IP address option seemed to be the only solution here to reduce the
user involvement in the configuration of the audio and video stream. Kristian suggested that
using a batch file (.bat)30 could be referenced from a button on a website to run both RAT and
VAT. The batch file would include the fixed IP or fixed multicast address of the server that
would be owned by First Certificate On-Line (see Picture Two).
(2) Alistair on the Interface and Usability side
Alistair ran the RAT and VIC tools from a MS-DOS prompt and ran the Speaking1.html page
as well. Alistair was asked to place the VIC tool in the left hand top corner and the RAT in the
right hand top corner, with the photographs in the centre of the page. He was then asked to
click on the video icon of myself and place it over the main VIC tool dialogue box. I did the
same. Alistair commented that an integrated interface including Speaking1.html, RAT and
VIC would have been better, as the instructions given to position the tools would be difficult
for a novice user (see Picture One).
A connection was established between myself and Alistair at a TTL of 4831, with both VIC and
RAT working. However, the poor quality of Alistair’s Quickcam Express webcam made his
image difficult to see, even at the highest quality settings. In fact, the method in getting a
better video picture increased the strain on the connection, sending bigger packets, and
eventually crashing his computer.
For the RAT tool, the ‘click to talk’ method reduced the audio packets and, again, was the
most successful form of communication. However, the sound was not in real-time32, unlike
the experiment with Kristian. From a usability perspective, the poor quality hardware used by
Alistair was found to be unsatisfactory for the requirements of Paper Five.
The frequency of crashes and restarts using a 56K modem unicast was found to be more
problematic than a unicasts between a 56K and broader Internet connection, such as that at
University College London. Also, the quality of the hardware was found to be of major
importance in establishing and maintaining a connection.

29

See appendix 5.3
See appendix 5.4
31
The TTL to cover the whole of the UK is 48. I did manage to connect to a friend of mine in Brazil
using a TTL of 127. However the quality was very low.
32
See appendix 5.6
30
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Redesigning and Conclusion
The above results form the basis for the conclusion and final redesign of the deliverable. An
assessment of the project with the most recent improvements is included in Chapter Six,
along with a brief discussion on what work should be done to improve the First Certificate OnLine website in the future.
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Conclusion
Chapter Six - Conclusion and Redesign
This chapter concludes the project with details of modifications made to the deliverable after
the usability testing, those elements left unchanged have already been documented. In
conclusion this chapter will outline work that is still required on this project and offer possible
uses for the software.

Deliverable modifications
Most of the pages were resigned to accommodate a smaller screen size. This has virtually
removed all scrolling on a 17’’ screen or larger. However, not all tables that contain text entry
boxes could be completely resized (see Register.html). Paper One and Paper Four now
contain internal scrolling boxes with fast rollover features. These have been done in the form
of layers, referenced from the style sheet FirstCert.css. The positioning of layers is a static
process and also effects the flexibility of the page.
All .jpg and .gif files have had their colour depth reduced by using Fireworks v4. This program
removes the unwanted colours and so reduces the file sizes, making downloading quicker. All
pages now have the same title as their link buttons, as outlined by Nielsen, including <alt>
tags for more information. The rollover button problems in Netscape still persist, yet this
means their don’t change colour.
Each exam paper contains clear instructions on the introductory page. The user is prompted
to re-read them before entering each exam page (see each exam paper). On entering the
actual paper, the pop up window maximises the screen space by using the following script in
the body of the code:
self.moveTo(0,0);self.resizeTo(screen.availWidth,screen.availHeight);
Also, the toolbars, menubars, location bars, and scroll bars have been disabled leaving only
the status bar is used for the clock. This technique reduces the amount of ‘playing’ with the
screen during the exam.
HowFCE.html now contains a full help section in the form of pop-up windows. These include
help in navigating the information pages, how to download the software, where to get tutorials
for novice users, how to contact the designers, advice on contacting schools and colleges,
details of how to log-in correctly, and what hardware works best with the site.
Paper Four - Listening has changed from using Shockwave and Real Player plug-ins to using
only the Flash Player plug-in. This has reduced the downloading for the user at the start of
the website. 16Kbps Mp3 sound has been used on 28K.html for 28K and 56K users, and
64Kbps Mp3 sound has been used on ISDN.html for ISDN/DSL users. For Jakob Nielsen the
use of Flash is considered ‘99% bad’. He states that:
Flash designers decrease the granularity of user control
and
revert
to
presentation
styles
that
resemble
television rather than interactive media. Web sites that
force users to sit through sequences with nothing to do
will be boring and pacifying, regardless of how cool
they look[Nielsen:2000].
However, for our purpose the student should only be listening to the recording and entering
answers into a text area. No navigation should be done here (see 28K.html). Index.html
prompts the user to download the Flash player plug-in before coming on to the site.
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Paper Five now includes a method of selecting a time to take the speaking test and easy
downloading instructions (see Speaking.html). These instructions are important for the login
procedure as the VIC and RAT tools must be placed in the right directory in order for the
batch file operations to work (see vic.bat, rat.bat). When this has been clicked the student is
prompted to put the VIC and RAT tools in a certain position on the screen.

Future work for First Certificate On-Line
In general terms this project has offered possible design approaches for a functioning
language examination website. The major issues raised by this project were:
• the effectiveness of textual and graphical representation of an exam paper using HTML.
• the effectiveness of streaming media for audio based examination papers.
• the effectiveness of video conferencing software to complete the speaking elements of
the examination.
• the existence of secure examination conditions.
Texts and Graphics
For the paper version, navigation is not an issue as the papers are taken sitting at the desk.
For the on-line version the ability to move off a timed HTML page is not possible in this
design. This inevitably takes control away from the user. Therefore, at the moment this
function does not work effectively to simulate examination condition. A method of
externalising the clock method could free up the use of a back button to view the previous
instructions page. Either this or a greater integration of instructions present on the exam
pages themselves, without cluttering up the screen.
Other methods of presenting the actual exam papers should be researched, such as using
PDF forms, known as FDF33 files. This method has been specifically designed for data input
and displaying received data of an academic or organisational nature, usually via e-mail.
Codecs and Streaming
Further research should be done in comparing H.261 and GSM against other types of
codecs. For example, the H.263 codecs can be configured at half a pixel precision, further
reducing the redundant elements between frames. Therefore, at a lower bandwidth, a higher
level of picture quality can be achieved. Equally, the H.263 can perform at lower resolutions
than H.261, for example SQCIF 128 x 9634. The H.261 codecs only compresses video at a
compensation of one pixel precision [Cherriman: 1996].
Video conferencing software such as ‘CUSeeMe’ and ‘iVisit’ could be tested against the VIC
and RAT tools as they both support the H.261 codecs. Also Microsoft’s ‘Net Meeting’
software could be compared as it uses the newly developed H.323 codecs.
Also, research into the development of live java applet stream could be explored. This
involves an applet running in a browser that requires no previous downloading of software.
This would further reduce the users involvement in any technical aspects of operating video
conferencing elements of the exam.
Examination conditions
If the First Certificate On-line exam was taken in a domestic context it would be impossible to
guarantee that the right candidate was taking the exam. In this context this website could be
used as a form of practice, with a qualified examiner offering advice and help in taking the
examination at a test centre.
Another possibility could involve this website being used in ‘test centres’, such as the British
Council, with some form of invigilation. In this way, students could be monitored during the
33

See appendix 6.1
Sub- Quarter Common Intermediate Format (SQCIF). A resolution requirement for H.263 at 128h x
96v

34

39

testing and given technical support if needed. This is an important issue, as uncovered in
Chapter Three and Four. This site could be particularly useful in third world countries where
the testing of the First Certificate examination would otherwise be difficult or impossible. The
TOEFL35 examination implements a method of computer testing in test centres similar to the
one described above.
General Improvements
The following is a list of general improvements that would have been implemented if time
were available.
• better integration of the RAT and VIC tools into the Paper Five interface, thus reducing
user involvement.
• more server-side perl scripting to display exactly how the examiner marks the answers,
using CGI36 interpreters.
• more detailed HTML designing to remove Netscape browser issues.
• more detailed HTML designing to cope with the issue of screen sizes.
• further development of RAT and VIC for use on Apple Macintosh machines and others.
• more research into javascripting to externalise the clock on timed papers.
• a downloadable PDF or FDF version of the website for practising examination papers.

35

Test of English as a Foreign Language (TOEFL). This program provides English proficiency testing
services for international students planning to study in the United States, Canada, or other countries
where English is the language of instruction.
36
See appendix 6.4
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Appendices
Glossary of Terms
This section includes definitions of technical terms used in this project report.

Chapter One - The Technology
1.1 Local-Area Network (LAN). A network usually installed in a building or campus. Circuit
switching and packet switching equipment is used. Work stations are often connected by
the same wiring [Fluckiger: 1995, p.584].
1.2 Wide-Area Network (WAN). A long distance network, usually international, using public
telecommunications operators. Data can be sent using packet switching or circuit
switching [Fluckiger: 1995, p.602].
1.3 Integrated Services Digital Network (ISDN). A form of WAN that can carry digitized data.
Often between 128Kbps and 400Kbps [Fuckiger:1995, p.582].
1.4 Kilobit per second (Kbps). A unit to measure the bit rate of data communications. Refers
generally to one direction of transfer only - data sent or received. A bit of 1Kbps equals
1000 bits transferred per second [Fluckiger:1995, p.584].
1.5 Router. A switch within a WAN network. A WAN as a system of routers through which
data can travel in a variety of combinations. Most WAN routers are unicast, some are
mutlicast, known as ‘mrouters’.
1.6 Bandwidth. The total capacity of a network connection, usually written in Kilobits-persecond. Connections can have narrow bandwidth, 28K, 56K, or broader bandwidth 128K 500K.
1.7 Internet Protocol (IP). A protocol that specifies the rules by which blocks of information
called IP packets may be exchanged over local and wide area distances. IP is a
connectionless protocol, which means that an end-system may send IP packet without
formal authorization from the network [Fluckiger:1995, p.583].
1.8 Server. The work station or main frame computer that holds and sends out the data
streams. Functions performed from a server are known as ‘server-side’ operations.
1.9 Streaming. In real-time transmission of multimedia information, term given to the
operation consisting of restoring the temporal relationship within a continuous media (e.g.
sounds) stream [Fluckiger:1995, p.597].

Chapter Two - Fitness of Purpose
2.1 Audio quality. The perceived level of goodness against badness on listening to an audio
track. Compression of audio tracks often reduces it’s quality but makes it easier to send
over networks, such as the Internet.
2.2 Video resolution. The quality of the video image, typically its pixel depth and colour
balance. 8-bit and 24 bit are examples of pixel depth [Fluckiger: 1995, p.592].
2.3 Frame rates. Frames per second (fps) measure the frame rate which is a parameter of
motion video. Smooth visual motion effect begins at 15 to 16 fps [Fluckiger:1995, p.578].
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Chapter 2.2 - Case Study of ReLaTe
2.2.1 Full duplex audio. This is a sound card feature that allows both talking and listening to
take place simultaneously. This is very useful for video conferencing that requires freely
flowing communication. Half duplex audio only allows either talking or listening to take
place at one time [Clark:1999].
2.2.2 Digital Video Interactive (DVI). A compression system that reduces 16 bit audio and
video to 4 bits. Often used when bandwidth is restricted on a broadcast over the Internet
[Clark:1999].
2.2.3 Groupe Special Mobile (GSM). This is the codecs used in mobile phones, and is
specially designed for voice signals and is modelled on the voice tract, but not suitable for
music. This requires a lot of processing power but can be carried by a modem connection
[Clark: 1999].
2.2.4 Linear Predictive Coding (LPC). A vector-quantization based compression for speech
that can go as low as 2.4Kbps. The algorithm generates a synthetic representation of
speech, which sounds slightly artificial [Fluckiger:1995, p.586].
2.2.5 Multicast Backbone Network (MBONE). The multicast capable backbone of the Internet.
It currently consist of a network of tunnels linking the islands of multicast capable subnetworks around the world. A multicast can only take place over the Internet if the
multicast packet can be interpreted at each end of the connection [Clark:1999].
2.2.6 Mean Opinion Score (MOS). An experimental technique to provide a measure of the
perceptual quality of media presented to human users. The mean opinion score is
particularly used to assess encoding and compression techniques for still picture, moving
picture, and sound [Fluckiger:1995, p.586].
2.2.7 Quality of Service (QoS). In networking, a concept by which applications may indicate
their specific requirements to the network, before they actually start transmitting
information data [Fluckiger:1995, p.593].
2.2.10.COder/DECoder (codecs). A hardware or software processor converting between
analogue audio or video and the digital format used for transmission, in both directions.
The term is also used to describe the major hardware component of a videoconferencing
system [UCL:1998].

Chapter Five - Results
5.2 Packet Error Rate (PER). In packet networks, the frequency of residual erroneous
packets, after transmission and possible correction internal to a network [Fluckiger:1995,
p.592].
5.3 Citizen Band Radio (CB). A public, two-way narrow band personal radio service, on
frequencies near 27 MHz, using portable handheld transceivers.
5.4.Batch files (.bat). A file that contains a sequence, or batch, of commands. Batch files are
useful for storing sets of commands that are always executed together because you can
simply enter the name of the batch file instead of entering each command individually at
the DOS prompt.
5.6.Real-time. The transmission of data ‘on-the-fly’, presented as it is streamed to the
receiver [Fluckiger: 1995: p.593].
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Chapter Six - Conclusion and Resigning
6.1.Forms Data Format (FDF). A group of extensions to PDF used by Adobe Acrobat. These
extensions allow PDF files to contain fields and buttons and can be considered to be
simply a new layer on top of a PDF file. FDF is used when submitting form data to a
server, receiving the response, and incorporating it into the form. It can also be used to
generate (i.e. “export”) stand-alone files containing form data that can be stored,
transmitted electronically (e.g., via e-mail), and imported back into the corresponding form.
6.4.Common Gateway Interface (CGI). A way of using a programming or scripting language
on a server, to respond to requests from a web client by executing a file that returns HTML
built 'on the fly'. In other words, a CGI script is called from a web client, the script is
executed by the web server, and the script returns HTML to the web client as the output of
its execution.
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Questionnaires
Number one

Computer assisted Language Students
For students with experience of using the CATE (Lingua Skill v2) Test.
What is your age? _________ (optional)
What is your nationality? ______________ (optional)
How long have you been learning English? ________________
When did you last use the CATE (Lingua Skills) test? ______________
Have you taken any English language examinations? Please tick in the boxes
IELTS
TOEFL
PET (Preliminary English Test)
FCE (First Certificate)
Other examinations ______________________________________________________________________

The following questions are related to your experience of the CATE (LinguaSkills v2)
test.
i. Which sections of the test did you try? Please tick in the boxes.
Some of them

All of them

Only one

None of them

ii. Before taking the CATE (LinguaSkills v2) test did you have any computer experience?
No

Yes

The first few screens
1. Did you find the tutorials at the start of the test easy to understand?
Please tick only one box.

extremely

quite

slightly

neutral

slightly

quite

extremely

difficult

easy

2. Did you feel confident after you completed the mouse and keyboard tests?
Please tick only one box.

extremely

quite

slightly

neutral

confused

slightly

quite

extremely
confident

3. Were the headphones comfortable?
Yes

No

4. Were you able to change the volume controls on the headphones?
Yes

No
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5. Was the sound in your headphones clear?
Please tick only one box.

extremely

quite

slightly

neutral

slightly

quite

extremely

confusing

clear

6. Could you understand the speaker who helped you at the start of the test?
Please tick only one box

extremely

quite

slightly

neutral

slightly

quite

extremely

confusing

clear

7. Were you able to see the video screen clearly?
Please tick only one box.

extremely

quite

slightly

neutral

slightly

quite

extremely

confusing

clear

8. Were you able to read the words on the screen clearly?
Please tick only one box.

extremely

quite

slightly

neutral

slightly

quite

extremely

confusing

clear

The Practice Screen
9. Did you use the practice screen before taking the test?
No

Yes

10. Were the practice tests helpful?
totally

barely

not very

neutral

a little bit

unhelpful

useful

very
helpful
helpful

The Listening Tests
11. When you clicked on the ‘Listen’ button, could you hear the speaker clearly?
No
Yes
If No, please say why not ______________________________________________________________________________
12. Do you think a ‘pause’ button would have been useful?
Yes
No

Please say why here _________________________________________________________________________
Please say why here _________________________________________________________________________

The Writing and Grammar Tests
13. Did you have any problems entering the missing words?
Yes
No

Please say why here _________________________________________________________________________
Please say why here _________________________________________________________________________

14. Did you have any problems with the multiple choice questions?
Yes
No

Please say why here _________________________________________________________________________
Please say why here _________________________________________________________________________
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General Questions
15. What was your favourite type of question?
Listen and select

Read and select

Missing word tests

Multiple choice grammar tests

16. Do you use computers regularly?
Please tick only one box.

absolutely

rarely

not very
often

neutral

sometimes

a lot

every
day

never

always

17. How did you feel after using the CATE (LinguaSkill v2) test? Please write a sentence or two here.

_______________________________________________________________________________
_______________________________________________________________________________
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Number Two

Non-computer assisted Language Students
For students with examination experience of the First Certificate Exam
What is your age? _____ (optional)
What is your nationality? _____________ (optional)
How long have you been learning English? ________________
When did you take the First Certificate examination?

______________

What another examinations have you taken? Please tick in the boxes
PET (Preliminary English Test)
TOEFL
TSE
other examinations

The following questions are related to your experience of the First Certificate
examination.
i. Which papers have you taken? Please tick the box.
Reading

Writing

Use of English

Listening

Speaking

Reading
1. Were the instructions for Paper 1 - Reading clear for you to understand?
Please tick only one box.
extremely

quite

slightly

neutral

slightly

quite

extremely

confusing

clear

2. Did you have any problems understanding the parts of Paper 1?
No
Yes
Yes
Yes
Yes

Part 1
Part 2
Part 3
Part 4

Please explain. ______________________________________________________________
Please explain. ______________________________________________________________
Please explain. ______________________________________________________________
Please explain. ______________________________________________________________

3. Were there any pictures or photographs to help you understanding Paper 1?
Yes

No

If Yes, did you find them helpful?
Please tick only one box.

totally
unhelpful

barely

not very

neutral

a little bit

useful

very
helpful
helpful
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Writing
4. Were the instructions for Paper 2 - Writing clear for you to understand?
Please tick only one box.

extremely

quite

slightly

neutral

slightly

quite

extremely

confusing

clear

5. Did you have any problems understanding the parts of Paper 2?
No
Yes
Yes

Part 1
Part 2

Please explain. _______________________________________________
Please explain. _______________________________________________

6. Were the pictures and photographs helpful in understanding Paper 2?
Please tick only one box.
barely

totally

not very

neutral

a little bit

very
helpful

useful

unhelpful

helpful

Use of English
7. Were the instructions for Paper 3 - Use of English clear for you to understand?
Please tick only one box.

extremely

quite

slightly

neutral

slightly

quite

extremely

confusing

clear

8. Did you have any problems understanding the parts of Paper 3?
No
Yes
Yes
Yes
Yes
Yes

Part 1
Part 2
Part 3
Part 4
Part 5

Please explain. _______________________________________________________________
Please explain. _______________________________________________________________
Please explain. _______________________________________________________________
Please explain. _______________________________________________________________
Please explain. _______________________________________________________________

9. Would pictures and photographs have helped to explain the topics in Paper 3
Yes

Please explain _____________________________ __________________________________________________

No

Please explain ________________________________________________________________________________

Listening
10. Were the instructions for Paper 4 - Listening clear for you to understand?
Please tick only one box.
extremely

quite

slightly

neutral

slightly

quite extremely

confusing

clear

11. Did you wear headphones for Paper 4?
Yes

No

12. Was the cassette clear and easy to listen to for all four parts of Paper 4?
Please tick only one box.
extremely
confusing

quite

slightly

neutral

slightly

quite

extremely
clear
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13. Were you allowed to change the volume controls?
Yes

No

14. There are no pictures or photos for Paper 4. Would they have been useful?
Yes

Please explain _________________________________________________________________________________

No

Please explain _________________________________________________________________________________

Speaking
15. Were the instructions for Paper 5 - Speaking clear for you to understand?
Please tick only one box.
extremely

quite

slightly

neutral

slightly

quite

extremely

confusing

clear

16. Did the ‘Interlocutor’ speak clearly to you?
Please tick only one box.
extremely

quite

slightly

neutral

slightly

quite

extremely

confusing

clear

17. Were the pictures and photographs in part 2 of Paper 5 presented clearly?
Please tick only one box.

extremely

quite

slightly

neutral

slightly

quite

extremely

confusing

clear

18. How easy was it to discuss the topic with your partner in part 3 of Paper 5?
Please tick only one box.

extremely

quite

slightly

neutral

slightly

quite

extremely

difficult

easy

19. How much time were you talking in parts 3 & 4 compared with your partner?
Please tick only one box.

10%

25%

40%

50%

60%

75%

0%

90%
100%

General Questions
20. Did you feel nervous with two examiners in the room?
Yes
No
If Yes, please explain. _____________________________________________________________________________
21. Which was your favourite paper? Please mark as follows, 1 = Best 5 = Worst.
Reading

Writing

Use of English

Listening

Speaking

22. How did you feel after the examination? Please write a sentence or two here.
________________________________________________________________________________________________
________________________________________________________________________________________________
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Number Three

Testing the deliverable with Language Students
For students who have taken the First Certificate Exam - Paper Version
What is your age? _____ (optional)
What is your nationality? _____________ (optional)
How long have you been learning English? ________________
When did you take the First Certificate examination?

______________

What another examinations have you taken? Please tick in the boxes
PET (Preliminary English Test)
TOEFL
FCE - Paper verison
other examinations

The following questions are related to your experience of First Certificate On-line
i.

Which papers did you try? Please tick the box.

Reading

Use of English

Writing

Listening

Speaking

The Information Pages
1. Was the information clear for you to understand?
Please tick only one box.
extremely

quite

slightly

neutral

slightly

quite

extremely

confusing

clear

2. What extra information do you think you need to know?
Please explain.
______________________________________________________________________________________________
______________________________________________________________________________________________

Reading - Paper 1 On-line Version
3. Was the photograph of the car on the first page helpful in you understanding of part 1?
Please tick only one box.

totally

barely

not very

neutral

a little bit

useful

very
helpful

unhelpful

helpful

4. Were the instructions clear for completing part 1?
Please tick only one box.
extremely
confusing

quite

slightly

neutral

slightly

quite

extremely
clear
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5. Was the clock clearly displayed?
Please tick only one box.
extremely

quite

slightly

neutral

slightly

quite

extremely

confusing

clear

6. Did you find scrolling between the top and bottom of the page difficult in part 1?
Yes
No
If Yes, please explain. ______________________________________________________________________________
7. Did you have enough time to complete part 1?
Yes

No

Writing - Paper 2 On-line Version
8. In part 1, there were instructions on the introduction page and actual test page. Did you find this a problem?
Please tick only one box.
No

Yes

If Yes, please explain. ______________________________________________________________________________
9. What do you think would have helped you when typing the letter from the keyword?
Please explain.
______________________________________________________________________________________________
______________________________________________________________________________________________

Use of English - Paper 3 On-line Version
10. Were the instructions for part 4 clear for you to understand?
Please tick only one box.
extremely

quite

slightly

neutral

slightly

quite

extremely

confusing

clear

11. Was the text clear when you attempted to answer part 4?
Please tick only one box.
extremely

quite

slightly

neutral

slightly

confusing

quite

extremely
clear

Listening - Paper 4 On-line Version
12. How were you listening to part 1?
PC Speakers

Headset

In-built speakers

13. Which bandwidth connection did you use?
28k Modem

56k Modem

ISDN

DSL

14. Could you change the volume controls?
Yes

No
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15. Can you describe the quality of the sound you were hearing?
Please explain.
______________________________________________________________________________________________
______________________________________________________________________________________________
16. Would you have liked to start answering the questions on part 1 before the audio was repeated?
No

Yes
Please explain.

______________________________________________________________________________________________
17. Would a pause button have helped you to understand the questions in part 1, instead just repeating?
No

Yes
Please explain.

______________________________________________________________________________________________

General Questions
18. Do you use computers regularly?
Please tick only one box.
absolutely

rarely

not very
often

neutral

sometimes

a lot

every
day

never

always

19. There was no on-screen training or help in using First Certificate On-line. Was this a problem?
Yes

No

20. How sure are you that you answered every question of every section of First Certificate On-line?
Please tick only one box.

10%

25%

40%

50%

60%

0%

75%

90%
100%

21. Which was your favourite paper? Please mark as follows, 1 = Best, 5 = Worst.
Reading

Writing

Use of English

Listening

Speaking

22. How did you feel after the examination? Please write a sentence or two here.
________________________________________________________________________________________________
________________________________________________________________________________________________
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Number Four
Cognitive Walkthrough of Simon Mason’s FCE website design
written by
Alistair Duggin (2037763)
Step (1 - 12)
System Displays:
User action:
Is the goal clear at this stage?
Is the appropriate action obvious?
Is it clear that this action leads to the goal?
What problems are there in performing the action?
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Evaluation
My thoughts on the ICT4992 Project
I chose the topic area of video conferencing over the Internet as an interesting way to apply
my knowledge and experience of language teaching to a growing area of Internet technology.
As I write this I can say that my knowledge of the subject area, as well as, my knowledge of
HTML and the Internet has improved hugely. I am more aware now of what is capable and
plausible given constraints on time, cost and ability.
I was aware from the start that a website with fully functioning video conferencing technology
could not ‘go live’ in the time available for this project. This is mainly to do this the cost of
buying website, a fixed IP address and server capabilities. However testing the website in a
live situation can be achieve through the free pages of the website at
http://www.angelfire.com/rnb/ict4992.
I also feel that this project should have achieved more at the iterative stages, particularly in
testing the website on the novice and casual users. The lack of facilities at Middlesex
University made difficult the installation of video cameras and the VIC and RAT tools. The
testing of actual language students would have helped me to monitor what levels of audio
and video were acceptable for an exam website using a wider bandwidth connection than a
56K modem. To this end I feel that I didn’t test the website as much as planned.
However I do feel that Middlesex University should have had some provision for MSc
students to test software and other program designs. Especially for running them under
laboratory conditions. The installation of software is a very easy and common function that all
MSc students of computing should be able to do. I didn’t think such testing would turn out to
be such a difficult task to achieve.
Generally, I felt that I kept to my GANTT reasonably well and was on time for my milestones. I
would have liked more feedback on the work I did submitted during the project as it turned out
that a re-write was required very late in the time scale. I did raise this as a concern earlier in
the project but remained un-enlightened until close to the submission date.
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