













































































































































































































































































































































































































































































Chapter 5: The main study

Research Tool was installed and the Minidisc digital audio recorder in the classroom. Then the
researcher met the whole class and explained the project using the pre-defined introduction
presentation. Before lunch every member of the class, in groups of 3, worked their way
through the activities watched by the researcher following the Observation Schedule. In some
cases children stayed on during the lunch hour because of the large number of children in the
class. After lunch, the researcher carried out the individual Child Interview Schedule. It had
been hoped to interview the teacher at lunchtime, but in all cases it was more convenient for
the teacher to stay behind after pupils had left. In all, the schools provided the following
sample numbers for the study:

Total number of pupils observed: 110
Total number of pupils individually interviewed: 17
Total number of teachers interviewed: 6

5.3 The organisation of data
First, evidence from the researcher’s observations, the audio recordings of interviews with
children and interviews with teachers were gathered in response to the 8 different interfaces in
the Research Tool. The information was transcribed into Microsoft Word and then placed in
the 3 corresponding database files in the Filemaker Pro software as described in the research
methodology in chapter 4. The work was carried out by first listening to the digital minidiscs,
and digitally marking the beginnings of each question for quick reference and making notes of
key comments for the second listening, when transcription took place. Observation notes for
each interface were entered by the researcher and each field in the databases manually checked

for correct operation and accurate numbering.

The data were then analysed manually using the electronic file cards, which were searched,
and responses to the questions collated using the software’s ‘find’ function and then by
printing out the collated data. The ‘find’ and ‘layout’ options of the software were flexible so
that on-screen the whole card could be viewed. Also, individual responses could be presented

in such a way that, for example, many responses to one question could be collated for analysis
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in a condensed format on a few pages for efficient comparison. Using this technique the

replies to one question could be accurately cross-referenced across the 3 sources of data as

described in the second pilot. The research data material was constructed around the ten

activities of the Research Tool presented to the groups of three children (110 in total) and the

individually interviewed children (17), and the teachers (6) and are listed here as a reminder of

the interfaces described in chapter 2. These are as follows:

The Opening

Screen:

Activity 1:
Activity 2:

Activity 3:

Activity 4:

Activity 5:

Activity 6:

Story:
Song:
Teacher’s

Control
Panel:

Users choose from icons representing ‘stories’, ‘songs’, ‘things to do’
(activities)

Users click and drag letters to spell, ‘star’, ‘moon’, ‘sun’ from 3 jumbled
sets of letters.

Users put into a boy’s pockets ‘star’ and ‘shooting star’ icons to aid
familiarisation with music pattern.

Users put planet icons into a series of pockets, to make a rhythmic pattern.
Users learn about the structure of musical notes, using the syllable pattern
of words as examples.

Users create star tunes using percussion instruments — choosing an
instrument for each star, moon and sun picture.

Users choose a music sound for different stars — 5 stars each with different
instrument sounds. When the instrument for each star is chosen a tune
plays.

Users hear and see demonstrated the main phrase of the Holst’s ‘Jupiter’
(To Thee My Country) theme with the aim of identifying a tune. They can
recreate the tune and then create their own tune using the same notes.
Icons of children are ‘click and dragged’ by users into Granny’s house and
she tells the first episode of 12 stories of Starcatcher.

Users hear all or part of the first verse of one of the many songs from the
radio series by clicking on moon icons.

The 7 stars on the opening screen that switch on or off items from each list
of 7 lists: Programme Options, Story Options, Song Options, Activity
Options, Sound Controls, Teachers’ Notes, Star Words.
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5.4 The evidence
The evidence from the main study is presented in this section of the chapter by collating the
responses to each of 4 features of interface design to improve the quality of interface
interaction which are:

1. The audio and written instructions.
The screen design.

2.

3. The mouse movements — the operation of the interactive features.
4. The teachers’ control panel.

In the second part of this section each of these 4 features was assessed in terms of the ten

criteria listed in Section A: Standard Interface Design Practice and Section B: Innovative

Design Features of Research Tool, as described at the end of chapter 4.

Within each section of the chapter dealing with the audio and written instructions, screen
design, and mouse movements, evidence was generally presented in the order in which
children used the interfaces. The evidence was the result of the researcher counting events and
counting positive and negative responses to questions and carrying out word searches across
each of the databases. The typical number of cross-referenced responses was 15 for each
question drawn from the responses in individual interviews, 6 teacher interviews and 110
observations in groups of three children. Numbers were added for clarity not statistical
significance. In other cases, the general terms ‘most’ or ‘some’ were used. At the end of the
chapter responses were quantified, analysed and discussed. The reader should refer to the

Research Tool on the computer while reading the text below.

The opening screen was the obvious starting point as it was the first contact a user has with the
Research Tool. It has the potential to set the tone and create expectation of the subsequent use.

It also presented a child with a new situation to be dealt with, a challenge and an opportunity

for co-operation or conflict with the peer group.
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5.4.1 The role of written and audio instructions
The first of 3 key questions about the instructional element of each interface was ‘Did you
understand what children were telling you to do?’ The aim of this question was to explore and
elicit an understanding of the role of the text and sound instructions that used children’s

images and voices within the interfaces.

The Opening Interface This screen elicited a wide range of responses from children. Most
child interviewees expressed a preference for clicking on the star, slightly fewer wanted to
click everywhere to ‘see what happened’. Considerably fewer preferred the boy followed by

the grandmother and then the girl as clickable items.

Observation evidence differed. Most interviewees appeared to want to click on the boy, then
the star, followed by clicking indiscriminately with Granny and the girl the least popular. This
observation would tend to confirm that children consistently went to the ‘things to do’ section

(the boy icon) first.

Teachers thought that the open question ‘Who is Starcatcher?’ was lost in the other
information and that the spoken phrase should have been included as a roll-over, possibly on
the star. However, one teacher thought that despite the question being provided: ‘“They would
still explore. I don’t think they stop and listen, because the mouse is there. The nature of

having a mouse is to click and find out, not listen and find out.’

Teachers commented on the boy as the most popular object quoting his position pointing at the
star, being a boy and the reference to ‘Things to do’ as the most exciting aspects. Gender
issues were not investigated in this research. The focus was the transfer of existing resources
to multimedia. In the original illustration the image of the boy was pointing to the Star and the

impression of action was used in the multimedia version for the sequence of activities.
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The opening interface presented children with an open question. ‘Who is Starcatcher?® in text
and audio. The effect of using an open question appeared to work. The opening page was
observed not only to be exciting to children, but also provided a confusion of images. The
confusion was compounded by the roll-overs, which operated quickly with audio and visual

feedback and instantly took users to the new ‘page’.

Activity 1, in contrast to the exciting confusion of the opening screen was visually and
intellectually much less demanding, with one main task: to click and drag a letter from a

jumbled list into a box to spell a word correctly.

Children’s comments, observations and teachers’ interviews confirmed the clarity of the
instruction and the task. One teacher thought the written instruction should appear on the
screen as well and that a demonstration might help too. However, the physical task required
manual dexterity skills, which were the focus of attention, and the subject of group discussion

and involvement.

Activity 2, in contrast, required children to do 3 physical tasks. First, the audio instruction was
to put 4 icons into each of 4 pockets of a boy and sing along and clap hands in time with the
rhythm of the name of each icon repeated four times after the last icon of the 3 sets of ‘star’,
‘shooting star’, ‘shining brightly’ icons was placed correctly in the pocket. The audio file was

provided four times emphasising the beats in the rhythm i.e. *shi-ning bright-ly’.

Most children were observed not to clap their hands, and noticeably longer was taken to work
out what to do in comparison with the previous task. More time was spent discussing, asking
questions and telling each other what to do. The children’s response was that most understood
the early instructions. Yet no one mentioned clapping hands at all, with only 2 references out
of 14 even mentioning putting icons into the pockets and ‘it would say the words’. There was

a concern in the interviews with teachers about the number of instructions that children can

absorb.
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Activity 3 required children to absorb 4 elements in the instructions: put icons into pockets.
replace them with other icons, move the pockets around, and clap hands to the chanted rhythm

of the words as the sequence played when the last icon was put in the pocket. They were also

asked to, “Put more star words in more pockets and see what happens.’

The main feature of the observations and interviews of this activity was that the discussion had
a reflective element as children talked about what the icons were, before they put them in the

pockets. Another key feature was that the hand-clapping task was only carried out by a small

minority.

Activity 4 had 3 elements to it but children did need to memorise a large amount of the
instructions as in the previous activities. The reason is possibly partly because of inherent
problems with the design. This only allowed users to click on a beater to play the instrument
that appeared once the instrument icon had been moved to the star, moon. and sun symbols.
The instrument disappeared and the beater appeared. Only then could it be moved around to

the 3 symbols to create a tune at random.

From observation children quickly moved the instruments to the symbols. Most children were
able to remember what to do for the last activity in the instructions, which was to engage in
discussion about trying each instrumental sound to capture the feeling of each of the symbols.

Two children began to discuss the relative merits.

Activity 4 had an attractiveness that set it apart from the previous elements. All individually
questioned children except one, said they understood the task to be carried out. A teacher
thought the instructions were fine, ‘because you’re focussed in on what you have to do and
then what you have to do with it. Also it’s telling you something you can make.” However,

one teacher pointed to the conflict between instruction and actual events on the screen, ‘It asks
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them to use the beater and they’ll look on that screen and say, “It hasn’t got a beater.” You

don’t get the beater until you’ve done it, but they [children] learn by doing.

Activity 5 instructions were observed to be clearly understood, but the operation of the reward
or results of the actions differed from previous screens: the instruments were put into the star
symbols. The instrument symbols disappeared. The symbols were all variations of one star
design. However, in this activity, the sounds started to play automatically with no way of
stopping them until they finished. If they were moved around as instructed, the tune continued

to play.

From all the observations it was clear that children’s ability to memorise what the sounds were
and in what order they should be moved was very limited because the instrument icons
disappeared as they were put into the symbols. Some children started to make their choice of
sound as in the previous activity, but control was taken away from them as the sequence
started playing automatically. ‘It just does it itself’ summed up the attitude. Children were
generally confused, lost interest and moved on. Some children were also frustrated, others
were trying to make it work clicking and struggling to move things around (which was not
possible once the sequence started playing). The activity was observed to be the most

confusing of all interfaces in the Research Tool.

Teachers identified one key element, ‘Oh I see it moves on top of it. Why does it work
sometimes with you [the user] clicking it and why sometimes without?” And, ‘I was expecting
it to be exactly the same as before [the previous activity]. Was I to move the star around or

- 9
was it these [the instrument icons], because I'm sure I heard “move the star around?

Activity 6 was the most popular of all the activities. The instructions for Activity 6 were
staged, with a demonstration of what to do and a pause for children to act, with the
opportunity to do a further open-ended activity. The task was to listen to the demonstration of

12 bars of the ‘Jupiter’ planet suite by Holst, then a sung (la-1a) version by the teacher, to click

N
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on a large icon of the planet Jupiter to hear the orchestral version as a series of icons (Jupiter’s
planets) highlighted. Children were then invited to play the tune. The tune was a la-la vers; on.

(It was technically too complicated to ‘cut up’ the orchestral version.) Children were observed

to be listening more closely to the instructions for this activity.

Noticeably, unlike other instructions, one child recalled exactly what the task was, ‘What you
have to do is, you had to listen to this about the music, then put the music on and then

remember and then do the tune with the moons.’

The pattern here seems to suggest a case for the value of a ‘sequenced construction of audio
instructions’ because the pattern of the sequence follows the most traditional of educational
credo in a new media form: i.e. ‘Tell them what is about to happen, demonstrate it, repeat it,

do it yourself, repeat it again, and then add a small change that further advances learning.’

On the other hand one child said, ‘I thought you could move them around and make a different
tune’, based on the expectations created by the previous interface. (It was possible to play

another tune but not move the moons around.)

All teachers thought this interface was very attractive ‘The planets, the interaction between
sound and visual, and movement by hand, and the sound is the strength.” “This is more
didactic isn’t it. Nice and clear.” ‘The music echoes the voice.” ‘They can go back...[and have
another go]. There is flexibility.” ‘There is lots to do.” ‘I’ve heard a child say they feel sad at
the music.” ‘These [icons] are very close.’ ‘The visual clues I noticed.’ ‘He played those 3
notes as the same because he went by colour.” This teacher thought there was the opportunity
for another level of instruction ‘There could be another level where they can play their own
tune. Can you move them round?’ (Researcher: ‘No.”) There was comment about the delay

caused by the software making it difficult for children to click and get a note quickly.
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In response to a supplementary question “Why do you think they are spending so much time
on this?’ one teacher responded, ‘Because they can create their own music. They feel very

special. Specially those children who don’t play an instrument.’

In response to a discussion about extension activities in the classroom, these instructions were
stated to have the quality of offering a child further opportunity for action and, as one teacher
put it, ‘Yes, so they have a chance to think, “Well what is this?” and “What is that?” "I can g0

on to do this.” They can work out what they’re going to do.’

The Story Activity has 3 components, the first being a screen showing 4 icons of children
outside grandmother’s house at night — children had to click and drag each of the child icons
and take them into the house. The second screen showed children with grandmother in the
sitting room. Finally, the Starcatcher story animation appeared as children asked Granny to tell

them a story.

The general observation was that there were too many words of spoken instructions for
children to absorb and that the aim of the activity was lost in the operation of moving the child

icons into the house.

The Song Activity consisted of a single screen with one verse and chorus of the Starcatcher
song. At the beginning of each line was a small moon icon. Clicking on the icon started and

stopped the song, which, when the sound files started, highlighted each word.

The researcher’s observations record that the instruction, ‘Click on the moon and see what

happens’ was not precise enough and that, ‘Join in and sing along’ might elicit a more positive

response.
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5.4.2 The role of screen design
The second of the 3 key questions asked during the research was ‘Was it clear what you had to
do just from the pictures on the screen?’ This section collates the evidence of responses to the
focus on screen design. The screen design was taken to include the visual artwork and the
layout and does not include the interactivity element, which was the focus of the mouse

movement section.

The Opening Interface The impact of audio instructions and the screen design operated

together for the reasons indicated in the previous section.

Activity 1 observations showed most children were clear what they were required to do just
from the picture itself. Children started the activity straight way after the sound instruction
was heard. There was some expectation that it was necessary to type the letters in. However,
in all cases there was discussion on how to do the task but the discussion was caused by the

difficulty in mastering the click and drag routine.

Teachers commented that the artwork was not enough in itself to give clear guidelines what to
do. Verbal instructions were required. One teacher thought the artwork was good enough to
keep their interest. However, the artwork was not enough alone to indicate the task. ‘But then

very few (CD-ROM screens) do that.’

Activity 2 observations showed unanimous and immediate understanding of what had to be
done. The pockets were recognised as pockets and, with a “Wow’ and a "This is brnilliant’,

children were observed getting right on with the task. A group of 7-year-olds waited for a

period of 20 seconds to work out what to do.

Children who were interviewed were not quite so confident that they understood what to do.

with 6 out of 11 responding positively.
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The 4 teachers were divided equally in their responses. Two thought that though what was to
be done appeared to be clear from the artwork alone, what was to be achieved was not clear,
and suggested there was nothing to indicate just from the visuals that children should put
things in the pockets or that they should also join in the clapping activity. The design was not
especially clear. The other two thought the screen design was lovely, and that a bright child

would work out immediately what needed to be done.

Activity 3 The main observation of Activity 3 was that from the visual design perspective
children chose the most pleasing planet to put in the pockets, seeing them as favourite shapes
or wanting to reveal what they were from the audio response, even before the instructions
were finished. Identifying what the icons were from the visual image alone took up some time
— suggesting that the icons were not drawn clearly enough. One group was organising the

order of the icons in the pockets into stars and then planets.

Two out of 8 child interviewees thought the pictures did not give a clear idea of what to do.
Teachers thought that the experience of the previous ‘pocket’ activity would make the screen

design clear about what had to be done.

Activity 4 at first caused one group of children to be observed from the visual design
perspective to have difficulty working out what to do. When the beater appeared after moving
one of the instruments into one of the icons, they thought it was a spoon. The instrument icons
disappeared as they were put into the symbol too. The loss of visual clues at this level also
caused discussion as to what to do. There was no obvious visual relationship between the

instruments and the icons as existed in the previous pockets activity. It was not possible to

move the star icons around as in the previous activity.

Five out of 9 children thought they were clear what to do just from the pictures on the screen.

Two teachers thought the screen was clearly understandable, two said, ‘Where’s the beater?’
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Activity 5 was observed to cause children difficulty in working out how to use it from the
visual information alone and after a few seconds went on to the next activity. Those who
persevered did not appear to be happy. The instrument icons disappeared when they were put
into the star icons, and then they started playing before they could be moved around. There
was no reward or reassurance of a clear visual feedback. One group tried to move the stars to
the instrument icons, which suggest there was confusion as to the layout of images or their
visual priority. There were just two lines of icons of visually equivalent in terms of colour and

size, and dependent on the sound instruction alone for the clue what to do.
Seven out of 10 children understood what to do from the way they conducted themselves.

A teacher pointed out a problem caused by the disappearing icons, ‘If they are at all like me
they’ll have forgotten what they’re supposed to put there.” Another said, "I feel like the village
idiot here — I’'m not quite sure how this works.’ Another said, ‘It doesn’t show as much
excitement. You don’t have a beater. All they want to do in a music lesson is get to the beater.
Sit anywhere near them and they’ll be playing with that beater, straight away. Here they

haven’t and you don’t know what’s coming.’

Activity 6, in contrast to the previous example was observed to absorb children in a variety of
ways. It was common for children to start singing with the narrator’s voice right away in the
demonstration element of the instruction. Children were co-operating, working together to

solve the problem of making it work.

Children watched the moons highlight as the main ‘Jupiter’ tune played. These moons also
highlighted when children played them. One child tried to click on the moons and drag them
about. Another child tried to roll-over the moons instead of clicking on them. One child

clicked on one moon and waited, possibly expecting the whole tune to play from one click.

One boy explored all sorts of different combinations of the moons.
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It was common for children not to listen to the whole instruction but to click on Jupiter right
o

away. It is the biggest element on the screen. However, children were heard saying, "How are

we supposed to know which one is which?’ (i.e. their names presumably) and ‘Put it on Mars

— it might be funky music.” Some children did not realise that the planets were illustrating the

main tune — ‘It is the brown planet that people eat.’

Out of 9 children, 3 answered clearly that they understood what to do from the illustrations, 6

said they did not know what to do.

The Story Activity With the Opening Story Screen, children were observed to talk more and

with a wide variety of comments when solving the operation of this interface

There was little response to the Meeting Granny Screen partly because the dialogue to this
screen started on a slight movement of the mouse. The audio was self-explanatory and Granny

started to tell the story. This screen cleared to display the Story Screen.

The story page itself consisted of a screen of stars. As the story unfolded, some of the stars
disappeared and the Starcatcher, made of stars, appeared as a small black figure which moved
across the screen. The figure produced a small catch net, gathered some stars and then each of

the stars forming the outline of the figure turned a golden yellow.
Four out of 7 children interviewed knew what to do on this page just from the screen design.

One teacher thought the opening story screen design gave them the impression Starcatcher is

inside because they glow and because they’re being drawn in. The whole house is glowing.’

‘Is Granny Starcatcher?’
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Another teacher thought, “The light coming from that was good because it obviously indicates

the focal point of the picture.’

A third teacher thought it did not matter that there is an instruction immediately the screen
appears, “They will click all over. Whilst it doesn’t react I like it because it is exciting. While I
watched children doing this they were absorbed instantly, because they have to focus on

something. I think that is a good start.’

A fourth teacher thought the artwork indicated the task clearly, ‘In that the door is open. There
are lots of stories where the door is open, where you go through an open door where you
follow through, but I think it is a good idea there aren’t any words on it that they find out by
clicking on the person. Although the very first person I clicked and didn’t move.’ Researcher:
“You want them to click to move them through the door?” Teacher: "It’s nothing that we

planned but children think that’s it. If they’ve clicked that they think they’ve done it.”

The Song Activity Most children joined in to the Song Activity right away. Children reacted
quickly and most started singing. Everyone in these observations could read the words in the
song. Children jigged about in their seats. Very few tried to learn the words. Those who were
observed to be less interested in the subject matter clicked on and off the lines and tried to
click on the words as they highlighted. Most children only played and joined in the song once

before clicking, ‘Back’.

5 out of 7 children understood what to do just from the pictures from the way they conducted

themselves.

All the teachers agreed, ‘Yes, though you have got a choice and some might go to the chorus
first, because we have a duty to learn that first. We teach them [the chorus] first [normally in

class]. Could you have had a larger moon or one dark until you clicked on it?" ‘Without the
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voice? From their experience of other CDs, I would imagine yes [they would know what to

do].’

5.4.3 The role of mouse movements

This section is confined to observations specifically about ‘click and drag’ mouse movements,

i.e. in terms of how the mouse was used to move objects around.

The Opening Interface *Click and drag’ mouse movement was not applicable to the opening
interface. However, in terms of where the mouse was moved, children were observed to be
clicking on everything with preferences as discussed elsewhere (see page 76). It was possible
to use the mouse movements to create several features, i.e. highlight the three figures, make
three sets of words appear and three corresponding sound files play. When one or two of the
groups were excited and ‘roll-overed’ frantically, the effect was to fire off a quick moving

range of events and the result was confusion.

The ability of the mouse to not only provide feedback from a roll-over but also from three hot-
spot areas sent some children off in one direction instantly. Most children discussed what to
do. One or two groups, who had been identified by the teacher as having little computer

experience, stared at the screen and did not touch the mouse, but tried to use the keyboard.

Activity 1 involved observing most groups in a discussion between themselves about spelling

but in the context of moving the letters around to get them in the right place.

It was frequently observed that one child would tell another what to do and to discuss turns. It
was observed that what had to be done as an intellectual activity was solved immediately, but
how to do it took longer but still within 30 seconds. Two groups of children thought they had

to type the words in, but before they had solved how to do it, someone had clicked and held

down the mouse button causing the letter to move.
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Children were asked, ‘How easy was it to move the letters around?’ Most answered that it was
easy. Ten children were also asked, ‘What did you find out when you moved the mouse?’ Most
referred to how hard it was to control the mouse. A teacher thought click and drag in the task
had an educational advantage because it avoided children writing, and another teacher
observed that children were quick to use it in comparison to using the school computer

because they have to click and drag to mark out text.

Ten of the children interviewed were quite clear about what they had to do for this activity,
which was clicking and dragging letters into boxes. But 5 children described varying issues
regarding the clicking and holding down the mouse as opposed to, ‘just clicking it like that
computer over there’, and also the task was hard, ‘because you had to get the text into the right
place’. The comment suggests that the motor task difficulty might be unconsciously perceived
as being related to the intellectual task. One child liked the task because, ‘I like to think what
they could be.” This comment may suggest a potential for physical mouse activity to be related
to forward thought, a projecting of what might be through the manipulative activity. The
observation notes suggested children had no problem with understanding and achieving the
task. Most discussion was about how to spell the words and suggestions on which box to put

the letters.

Teachers did not comment on any difficulty children might have had ‘Very quick even though
the least able were using it.” But they were quite clear that moving objects was a desirable
activity especially from the point of difficulty for young children to identify required letters
amongst the QWERTY keyboard and difficulty of typing text. The advantage was "That’s the

sort of thing they like doing. They’re also in control.”
Activity 2 was a variation of Activity 1, applying the same click and drag task in a different

context of moving planet images into pockets. All eleven respondents except one were

observed to be clear about what they had to do right away. Children recognised that the icons
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got bigger when they were pressed, a feature which was actually a mistake in the

programming.

Most children were observed to have no difficulty in clicking and dragging the mouse to put
the icons in the boy’s pocket. Those children that continued to have manual dexterity
difficulties appeared to be put off by the time it took to complete the task and when one set of
icons was completed, jumped on to the next activity screen without following up the other two

tasks.

Where a group organised themselves so that each child put one star in at a time, a large
amount of their time was spent in controlling the manipulating activities. They did not clap or

even say a word.

It was observed that children with the mouse, busily involved in clicking and dragging, did not

have a hand free to clap.

In reply to the question ‘Whar did you find out when you moved the mouse?’ all answers from

children involved issues of manipulation skills and nothing to do with the actual musical task.

From the observations the effect was enjoyable, and appeared to be an end in itself for some
children. One child described the need to ‘let go’ of the icon in the pocket. Another child
described a problem that, ‘sometimes it [the mouse, the object?] gets stuck where the mat
comes to the end. I make it all dizzy.” The child is graphically describing two features of
problems encountered when moving objects with a mouse. First, as confirmed in the
observations, it is clear that, in some circumstances, such as long distance moves of the
mouse, i.e. dragging a planet icon from top left to bottom right, ‘the mouse is required to be
lifted up’. The reason is that the distance to be moved is more than the distance of the mouse
(centred on the middle of the mat) to the edge of the mat. Second, the apt description of the

wild movements of the object while the mouse is being brought under control as ‘dizzy’. leads
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one to be reminded of the need to be aware of a child’s point of view. For a child, not only
does this design problem detract from the main task, but might also be intensely pleasurable.

or frustrating or even humiliating in a group situation.

Teachers were pleased with this task and thought it was easy for children to move objects
round. ‘They become involved. The minute they are doing it they become involved.’ One
teacher said, ‘It doesn’t hinder them. It increases fine motor control. It improves. | wonder if

that is why Max [a pupil with motor problems] was going off the top [enjoying the task to the

point of over excitement]?’

Teachers thought the click and drag was easy to use because of Apple’s single mouse button.
This interface was much more friendly for children to use than current computer programs.
‘The worst that can happen is that you go to the previous activity or start again.” Another
teacher reported, ‘It increases fine motor control. It improves [their skills].” “They are

discussing the task as well’ and, ‘I think it helps because it focuses them on the objects.’

Activity 3 During this activity most children were observed to have no problems with clicking
and dragging events. It was an enjoyable activity and created a constant stream of creative
discussion how and what to do. Children engaged in 3 separate choices: putting instruments in

the icons, playing the sound and moving them around.

Children made an issue about deciding on further choices of icons to create different
sequences. One group said, ‘Have to force it out.” This is a response to the fact that children

cannot take things out of the pockets unless another is put in, ‘forcing it out’ after the first

sequence is complete.

Children said, ‘This time it was easy.’ Children were observed to have no problems in moving

objects and discovering all three aspects. One child uttered ‘Weeee!” while moving an item.
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Eight children interviewees were asked, ‘What did you find out when you moved the mouse?’
All the responses related to the operations of the mouse and not the learning taking place
g .

Children interviewed unanimously both liked ‘moving things around’ and found it easy to do.

One teacher asked, ‘How do they know they’ve got 3 [possible kinds of choices of
movement]?’ The answer is that they have an audio message, but this forms one sentence as

the activity screen appears, before children start exploring, and the message is not repeated.

A teacher made the point that ‘I know that moving the things into the pockets is important but
the end product is that they pick the rhythm. So I think I would have to explain to them how
the thing worked and what they were.” Another teacher commented, ‘Sometimes there are
missed learning opportunities. Sometimes I am half-and-half on learning discovery and
demonstrating using an analogy. If you don’t tell them, they haven’t anything to choose

between.’

Another teacher commented on the range of tasks that could be performed using the click and
drag mouse: ‘They have two things they can do; it plays then you can also swap places. I don’t
know if it is an extension or a confusion. They were getting all the space things in. I think
there is a problem with this that there should be the words on top they have forgotten, also
they repeat that sequence, that particular pattern, they can only repeat it by changing the order

around.’

On reflection, perhaps there is a case for ‘small changes in activities” which might be based on
providing children with simpler examples of tasks so that there is achievability at lower skill
levels, then a progression in terms of intellectual and motor activity. But woven into the

sequence there is a need for continual development and build up of expectation and excitement

of some new event.
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Activity 4 This activity required a more sophisticated set of control movements. Children had
to choose an object, which then turned into a beater, and then click and drag it to make it
operate on another icon. The beater then disappeared, but by clicking on the object a note
could be created. In addition all the icons could be ‘clicked on’ by the now invisible beater.
An additional form of movement control is available: if another icon was dragged into an icon
that was already occupied, then the old sound icon would ‘pop out’. There was generally
observed to be more of a pause before children began making this work, but they went straight
to it with constant clicking and dragging plus clicking of the beater. Children were surprised at
the sudden appearance of the beater and concern over the disappearance of the instruments and

the disappearance of the beater.

Out of 27 replies to questions related to mouse issues, the majority of children quickly found
how to make the tunes. ‘It was pimps [easy] and exciting.’ Children discovered *You could
make your own songs and you could quickly exchange them.” Speed and ease and creativity
are the themes running through the responses. Children were not disturbed by the
disappearance of the beater as might have been expected. In fact, surprise was an added bonus
‘Surprised that I found that if you cleared all the instruments [from the top line and put them

into the icons] it would make them play. It felt very good.’

Children were asked, ‘What did you like about using the beater stick?’ All enjoyed it and
thought it was exciting and fun. One child answered, ‘That you could move these into the star,

moon, and sun and make the same noise.’

Teachers made the following comments on the operations of the mouse: ‘I think this is OK. It
is all going to depend on a good mouse. If I want to get from there to there it is quite a long

way.” And, ‘I don’t think you can answer everything in the program itself. I think it would be

in the teachers’ notes to suggest.’
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‘Would it be better to point out things and ask children to each have a go at a screen? It's more
valuable on a teaching point or a learning point if each person has a go at one screen. but

would they lose interest?’

The reason for the lack of concern about the beater disappearing might be provided by the
teachers’ observation that: “This is maybe where first time round they investigate. Then the
second time you may have it more directed with questions with which instrument sounds like
the sun or moon. I think there is a lot of potential there. There is surprise but equally the
potential for in-depth work. Yes, I like that. Shame the beater is not on the screen.’

Another teacher commented, ‘I think it needs the beater on the screen. I quite like the way it

appears when you get it in the right place.’

In terms of extra potential of the open nature of the operation of the activity, a teacher
suggested: ‘As a teacher I’d make a little card. You could show the whole group and then ask
if they can make some more up on the their own. You limit by explanation on the screen. You

could write a poem and create the sound effects for the tune.’

On reflection, from observations and from just listening to the Minidisc digital audio
recordings, it seems that if children are confused by the disappearance of the instrument icons,
they are also intrigued. Children were fully involved here, in moving and action and holding

the mouse button down.

Activity 5 The researcher’s observations were more critical. Of 11 observations, there were
none of the usual comments about chat. Children were silent and appeared to be struggling,
clicking around and not getting anything out of it. Some children were taking a star to the
instrument. If the star was moved first the sequence failed to work for a few moments. One
child called out, ‘Bright star in Bethlehem, Wake up time.’ It was possible to put a star over
the back button and jump out of the activity. It was also possible to stack instruments on top of

each other and so go off-task by making this an activity in itself. The stars jumped around if
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children kept their hand down on the mouse button. Children could not remember where they

put sounds once the stars moved around. (Perhaps this is like the game of finding the pea

under the 3 tumblers trick?)

From a total of 27 replies to children questioned about the control of objects, all children knew
what they had to do and could achieve the task physically, and most children appreciated the
similarity to the previous activity. The attractive feature was the tune that played after the
sound icons were all placed inside the star icons ‘Same as the other one you could make your
own sound and move it around quickly. It would do it by itself. Not like in the last one when
you had to push it down.” The surprise was appreciated too ‘Quite funny. You move them
around and suddenly it makes you jump when it makes a sound. It is a bit difficult. It gives me

a shock. It is a bit strange.’

Six children answered the question, ‘What did you find out when you moved the mouse?’ Most
responses referred to the operation of the mouse but there was little comment on the confusion
caused by the mouse itself. Children do tend to understate problems they encounter (Crook,

1992).

Teachers pointed out the confusion caused by the mouse movements as children put the stars
into the instruments when the programming requires that mouse function is suspended:

‘“They don’t know whether to put it in or take it out.’
‘I actually thought that me moving the arrow actually caused the noise. That is what I thought

until I moved here and another sound started playing. I hadn’t connected that it played in a

sequence. [ was moving this around.’

Teachers thought the activity was a little strange too ‘I think I'm confused. If | move to the

star it moves and my expectation is that pitch would rise. Now I'm clicking on star burst I'd

expect it to play the sound.’
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Another teacher also thought that moving the object around hindered understanding: 'I think it
hinders the task. I didn’t understand what I was achieving. I certainly didn't know when [
moved it [the mouse] it was going to play the whole thing, because it was so slow. I thought
that every time I moved the mouse it was actually clicking on this [a star icon] and I thought I

was going to get the instrument icon down. The picture ought to appear underneath.’

Activity 6 Most points about the interface have been made in the other sections above.
Children were observed to find difficulty at first playing the tune at the right speed moving
and clicking the mouse. However, there were only 9 responses from children about ease of
use. This was possibly because there were no other issues arising, as it was so clear, easy and
trouble free to use. There were many more responses to the screen design and sound element
(17 and 16 respectively). Children were only required to click, not move objects around.
However, children reflected on the number of different responses to the several elements the
activity was capable of: ‘It would sing some music. You had to do the same thing. It could
make noises like ‘La’. When you pressed on that you could get the {[whole] tune.’ The
responses were positive and clear. No one child was able to sum up all the range of

possibilities.

The large size of the Jupiter icon made it easy for the mouse to be moved over and rolled-over

to start another sequence and this may have helped the repeat process.

So much was going on in these observations that a clear pattern was not observed, only that

the freedom to repeatedly go back and forward having listened to the Jupiter tune and then

trying to play it themselves was fully explored.

Eight children were asked, ‘What did you find out when you moved the mouse?’ Most children

referred to the ability to use the mouse to get the tune.
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Children were asked, ‘What are the different things you can do with this task?’ They were able

to list the things they could achieve.

Teachers commented on the accurate use of the mouse, that nothing seemed to go wrong and
[=4

the importance of the ability to go back if they have missed the instructions. The flexibility

was appreciated.

Teachers were asked, ‘How does this task differ from the previous task?’ The responses were
“You have a specific challenge. You are holding that tune then find it. The other element given
is a challenge, a specific challenge, a beginning or an end. This is so finite. If you have copied

it what do you do now?’

The observations recorded problems with moving the mouse when they found the mouse
difficult to move at the right speed to keep up with the tune and that Jupiter icon was so large

they could easily roll-over it and start the sequence again by accident.

The Story Activity Observations regarding the moving of children into the house suggested it is
easy to achieve but appears to have emotion attached to it. ‘They disappear before they get
into the door. It feels like you are moving someone else. Like they are using my feelings. They
haven’t got any of their feelings; they are using my feelings. It does make your hand feel

funny.’

Most of the children that were observed appeared to be testing to see if holding down the

mouse button caused the stars to be moved or made them disappear. They had difficulty with

Starcatcher disappearing at the end of the story.

There were 33 responses from children to questions in this area. Most responses relate to the

fact that children were trying to click during the storytelling when they were not required to do
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so. There was confusion caused by the apparent relationship between clicking and

disappearance of stars (part of the storyline).

Children were asked, “What they found out when they move the mouse?’ Children commented
on how the child icons disappeared and that they went through the doors or windows. There
was some apprehension of moving children round because it was not nice, they were
vanishing and the house looked ghostly and dangerous. This was the only screen where the

manipulated icons of human figures not inanimate objects.

Teachers made comments about: ‘“They don’t see themselves as going into the story [with the
icons]. Children experience it as observing it from outside like a programme on TV. They
observe themselves like the third eye — another person watching it.” ‘Children are expecting to
do something to catch the stars with the mouse [Story Screen]. They are not used to just

watch. They expect something to happen all the time. They expect to be in control.’

A teacher reacted to the click and drag element: ‘I think it is a lovely idea. Whether they
empathise with them I don’t know. Do you have to take each of the children?’ (Yes, they each
take a child). The observations confirmed the confusion children had with previous uses of the
click and drag into the story which was so limited in relation to other activities, and this
feeling of frustration was compounded when the story itself was a passive experience not

requiring clicking or moving objects.

Song Activity Observations covering mouse clicking during this activity have been discussed
in sections above. It was observed that children were clicking on the words as they were
highlighted. Otherwise there was no actual problem, the activity focussed on singing and all
children were fully involved. Anticipated issues did not arise, perhaps because clicking on the

narrow icons only had to be done once or twice to achieve the task.
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Children were asked, ‘What did you find out when you moved the mouse?’ Fifty-nine replies

were analysed relating to, Criterion 7: Is the control of movement of an object easy for small

hands to achieve?

This activity only required children to respond by clicking the mouse button. The issue here
was the size of the icon at the beginning of each line, and the accuracy required of a child
manipulating the mouse into the small area of the hotspot and then holding the mouse still to
engage the click action. Ten responses suggested there seemed to be little difficulty: "It’s fine.
It’s good. It gets the song to going. Very exciting.” Teachers were in agreement: ‘That’s the
way they learn songs, listening and repeating at this age.’ ‘It’s good. They are much more

likely to click rather than be told to learn.’

Of ten children, who were all asked, ‘Tell me what it is like making the mouse move things
round the screen?’ 4 said, ‘exciting’, 3, ‘weren’t sure’, 2 said it was ‘all right’, and one found

it ‘difficult’.

If the concept of movement is widened to consider the highlighting of words on this page then
the teachers’ responses were positive. They thought that children were encouraged to read but

splitting the syllables would have been an advantage.

5.5 The teachers’ control panel
Teachers were asked a range of questions around the hidden control panel which allowed the
teacher to select in theory 60 activities, 10 episodes of the stories and 10 songs from the
original 10 broadcasts. In the Research Tool, one story, one song and 6 activities only were
active. However, the teachers’ control panel did demonstrate how these selections could be

made. Table 5.1 lists points to which teachers were asked to respond:
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1. ‘They say that because you, the teacher, can switch sections on and off , the
software puts you in control.’

2. ‘How would this screen help you organise classroom activities and learning?’

3. ‘The authors believe the control screen allows you to organise work for
different ability levels in the class.’

4. ‘Would you find this (control) screen easy to use yourself?’

Table 5.1: List of teachers’ control panel issues presented to teachers for comment.

This group of questions were designed to reflect Criterion 10: Is the totality of interface

activities in a product capable of flexible organisation by the teacher to facilitate learning?

To this group of questions, 4 replied immediately ‘Yes.” The majority of teachers gave varying
degrees of positive response. All teachers thought it was important to be in control and ‘We
should get from these what we want to get.” One teacher commented how an existing CD-
ROM (My World), with an open menu method of defining levels of complexity, could be
changed by children. The problem was that the teacher might set the level and tasks, only to

find ‘In ten minutes they’re doing something different.’

Teachers thought they could organise CD-ROM multimedia work differently if they had the
high level of control provided by the teachers’ control panel. Prompted about what kind of
different work, the response was ‘I can put children on different levels according to their
ability” and *...because you could plan progression.” Another said, "Yes and also to reinforce

things.” Also, ‘You are not just setting up levels on different activities. You are setting up

different activities. You have a lot of options.’

One teacher thought that it was still hard work having to listen through all the items and that a
print-out was preferable. (This is an option in one area of the control panel.) ‘It is easier to use

but you really would need the teachers’ notes too. You have to have the terminology in the
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National Curriculum so you’d know whether it was listening or speaking, it was rhythm or

pitch, whether it was recognising sounds.” The control panel does not define acti vities

according to these categories.

Regarding the two secret keys, teachers thought children would eventually find how the secret
keys work, but that they would be good about not touching them. The temptation was reduced
by making the keys a bit difficult to remember.

Teachers were also asked, ‘Does the organisation of the software fit in with everyday
classroom practice?’ All 5 teachers answered in the affirmative. Concern was expressed about
the irritation of the sound, but it was pointed out that the teacher could control the sound
simply from the teachers’ control panel not through the computer’s system controls. This was

thought by one teacher to be an added advantage.

One teacher summed up the advantages: ‘Yes in that you can leave children to get on with it
so you don’t have to be there all the time explaining the next activity. They will find their way
to and fro quite quickly and you will have limited them to what you will have wanted them to
do, so you can say you want every child to spend ten minutes on this machine then you only
have one activity available to them. You could fit it in a day when you had a day with lots of
other things going on. Or you could make it a much longer activity and know that you only

wanted two groups of children that day to thoroughly go through it.’

It is important to reflect that teachers’ control panels in CD-ROMs have improved since this

study has been carried out, notably in Riverside Explorer (AUCIE, 2000).
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5.6  The analysis of the evidence
The aim was to use the data to answer the main research question:
What are the design features required to improve the quality of computer interface
interaction for 5 to 7-year-old children?
In this section the evidence was analysed according to the 10 Criteria or ‘Rules of
Engagement’ listed in Table 4.1 (p. 144) in chapter 4. The first 4 criteria relate to standard

interface design. The other six reflect on the innovative design features in the Research Tool.

5.6.1 Ciriterion 1: Are users clear about what task they can do with the
interface?

The success or otherwise was gauged by the user’s understanding of, ‘What can I do with this
screen?’ The conclusion from the evidence was that of all the different interfaces investigated
in the main study: the simpler the task and the shorter the instructions, the easier users find the
activity, as in Activity 1. However, there were also a wide range of variations and apparent
inconsistencies in children’s reactions to the other interfaces. In the opening interface, for
example, there was a wide range of responses, and preferences for action. The responses
appeared to be in conflict. According to Criterion 1 the opening interface has failed in its
objective. Yet children found it exciting and they wanted to find out more and clicked
‘everywhere’. The intention of the opening interface was to be open-ended and to give
children choice, to engender mystery and excitement. Clarity was not the objective. However,
further thought on how to manage the clarity of the ‘mystery and enchantment task’ rather
than ‘choice task’ might inform an improved interface design. Criterion 1 was included

because of its references in several multimedia design manuals though not necessarily

applicable to educational multimedia.

The commentary in the section takes as its starting point the possibility that the simplistic
definition of success — users being able to analyse consciously what can be done with an

interface — was in itself unsatisfactory. Children do engage in reflective self-questioning
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during activities (Beard, 1972). However, the assumption even that adults engage in the
process in a planned systematic and thoughtful way at the computer was equally ambitious.
This criterion was a design guide for software, which was at the time not accessible through
simple buttons and multimedia interfaces. The multimedia interfaces had not yet been

conceived.

Users were now provided with a new kind of interface, not just a line of code, or text, or single

function, or single image. Users were faced with a complex visual and audio image as well as

the text.

There was also another design feature in the Research Tool — the ability to manipulate objects.
What can I do with this program? was originally applicable for command driven (DOS)
interfaces. In a Windows type environment, where the manipulation of objects was more
intuitive, the meaning of ‘do’ has now changed. Previously ‘doing’ involved typing in words,
positioning the cursor with the arrow keys and clicking. Later the mouse functionality allowed
the easy positioning of the cursor. The evolution of the operating systems through Windows
type environments, of which the mouse was part has hidden the real development ~*do’, now

involved physical activity at the computer.

The ‘doing’ ~ manipulation facility in the Research Tool software design —had 3 effects:

1. ‘Doing’ was no longer an abstract cognitive process. Children did not have to
think logically or create a mental model, even if at their age this level of
abstraction was not to be expected.

2. Children did not have to read instructions or listen to instructions to make the
computer respond.

3. Computers were capable of responding very quickly to a child’s *wish’ to move

objects, enhancing a sense of control through the sophistication of the windows

type operating system.
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‘Doing’ in its simple linguistic sense, as understood by the early software desi gners’
understanding of metaphor, was now replaced by ‘the real thing’ in Lakoff and Johnson"s
(1980) meaning of the experiential metaphor. Children, using the mouse were in a holistic
process that involved their mind and body physically in their ‘doing’. The interactive
interfaces enabled children to be children; they could play, talk, try again, make mistakes or
just fiddle about. The effect was that the experience of watching children using an interface
could look (and sound) like chaos. Logical events on a computer did not appear logical to
children. Moreover, the cumulative effects of these developments meant the events were no
longer in the control of teacher or parent, or even under the control of the traditional logical

development plan of a designer. The ‘sum’ of the interface was greater that the designed parts.

‘What can I do with this screen?’ only made sense if interpreted with the manipulation facility
as ‘What might I do if I physically explore everything on the screen right away?’ The
interpretation took into account children responding by clicking everywhere to see what
happened and moving on quickly if something did not work right away. The software was no
longer failing and did it matter that children could not remember more than two instructions in

a sequence, because they could always return and have fun trying again?

To summarise the results from testing Criterion 1, the question may have become less
significant in terms of its original context of cognitive processes in the light of the new media

developments, especially manipulation of objects, that have taken place since it was

formulated.

5.6.2 Criterion 2: Are users clear how to make the interface work?
A user asks, How do I do this task? The evidence showed children spent time answering this
question out loud, speaking to themselves and to others at each interface in the Research Tool.
They took variable amounts of time at each interface to solve the question. Children talked to
each other to resolve this question. They asked the question, but out loud in the form of, *How

do I make it work?’ The question was resolved not by an internal, intellectual process, but as
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part of a pattern involving the help of other children and by a trial and error, ‘try-it-and-see’
technique. More significantly as in criterion 1, the ‘try-it-and-see’ technique was a physical
process, i.e. moving the mouse, not an abstract intellectual process, indeed so was the

resolution of the problem as posed by the activity.

The evidence also pointed to a clear distinction between the kinds of interactivity that involved
users in fruitful and meaningful discussion using positive language, and discussions with
varying negative expressions from boredom and frustration, through annoyance and simply
moving on to another screen. The analysis of these discussions has been difficult: partly
because the unusual feature of this software was the ability to move icons around not just click
on them. In this context it was not surprising that what is to be learnt, i.e. musical patterns,
was not necessarily the priority for users; how it works has to be resolved first. The difficulty
was compounded by an assumption made by adults of educational software design that
children should automatically be able to make an interface work first time. This assumption
was made even though adults themselves sometimes have the greatest difficulty using the

same commercial edutainment products.

Some confusion about ‘How does it work? has also been caused by the software functionality
of the computer being in its infancy (Activity 5). Clearly, disappearing icons, events that make
unreasonable demands on memory and also multi-events without feedback cause the

‘discussions of frustration’. Less forgivable was the unclear identity of icons and symbols.

Finally, it is necessary to comment on a third kind of discussion between children: talk that

reflected the excitement of discovery and the appeal created by the changes in demand
between one activity and another. The exchanges were about issues around the fine line

between making procedural standardisation and clear functionality, but bore users —a point

considered in more detail later in this chapter.
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There remains the consideration that teachers liked the idea of discussion between children at
a computer. The availability of computers in a primary classroom was limited and often
children shared its use. The educational value of discussion to solve problems encouraged
verbal and social skills. There was also a fine defining line between the discussion that was a
working around of some complication in the software and a planned requirement that
discussion should take place. For example, some teachers commented that they were quite
happy that children were trying to work out the identity of the planets from the rather
indistinct symbols, when the researcher was very concerned that they were not instantly
recognised and the cause of the problem was the artwork briefing. To summarise the results
from testing Criterion 2 the test results suggested the subtle possibility of ‘designing in’

discussion as a valid educational exercise.

5.6.3 Criterion 3: Are users clear about what is happening when they use the
interface?
Users asked themselves, What is happening? Why did it happen? and, What does this mean?
Users expected a simple feedback response. In the interfaces, especially Activity 5, which
caused the most problems, children and teachers were confused as to what was happening and

why. In these cases the feedback was insufficient or confusing.

Users may not have understood how the computer was carrying out the tasks. But there were
responses, which the computer was expected to make and these responses became formalised
after a very short time. The acceptance of features such as ‘click and pop up” as the norm and
‘click and drag’ as something that was new, reflected the speed with which users got used to a
computer program. The Research Tool worked in a different way to existing commercial
products at the time, especially in the manipulation facility. The new facility did provide

instant feedback of a new kind that needed time to assimilate both for the researcher and users.

Also as each interface acted in a slightly different way, there was a new challenge at each

screen. These slight changes are suggested to have been a constant source of pleasure and
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involvement and enhancement of the quality of engagement. However, in Activity 5 both the
initial action and the events that followed, broke all the expected ‘rules’ expanded upon in
each successive previous activity. To have a tune play endlessly and automatically, as the
result of no clearly defined action and with no real aim is a case in point.

Criterion 3 has as its assumption that there has been an event to which one feedback element
occurred, because it was formulated for the early system software where an event was only a
text based command line not a graphic image with many competing visual and audio elements.
To summarise, with a multimedia interface came the need for a new holistic paradigm to
formulate the synchronicity of a variety of visual, audio and tactile feedbacks. The successful
interface was one in which questions become, What are all these happenings? Why did thev

happen? and What do they all mean? was understood by a child.

5.6.4 Criterion 4: Do users find it easy to navigate around the software
product?
Users asked themselves, Where am 17 Where have I come from? Where am I going to? The
success of the criterion was the degree to which positive responses were received to these
questions. In general, the design of the Research Tool was planned to overcome the issue of
navigation problems, identified as prevalent in commercial CD-ROMs and sold as having

educational value.

The evidence pointed to the main issue — that of becoming lost — endemic in many software
products, which was solved by the system of switching on and off pages given to the teacher
to control. This result was a simple and easy to use structure. If, as planned for the final
production version of the Research Tool, teachers chose to switch on every element, 10 songs,
10 stories and 40 activities, users would require time to navigate through the product. But as

each of the three sections:; stories, songs and activities had a linear structure within each of the

3 elements, achieved by using simple backward and forward buttons.
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In the Research Tool, during the school tests, all three choices on the opening screen were
activated, but with only the story, one song and the 6 activities. There was no visual priority or
other weighting given to one of these three elements. The proposition was that the coherent
structure of the original radio programme and resources allowed children to gain an insight
into whatever element they explored first and finally an ‘overall picture’. In contrast, teachers

suggested that the story should have been logically given as the first choice.

Where navigation can be said to have created a problem or an issue, it was to the extent that

there was a clear policy to create an open-ended choice at the beginning of the software. The
evidence from the opening interface questions pointed to a particular kind of problem that a

conventional criterion for good navigation cannot satisfy. There appeared to be a conflict

between the need for clarity and the need to create an open-ended experience.

The opening interfaces of the edutainment software delivered in the CD-ROM in Primary
Schools Initiative (NCET, 1994) usually had a clear choice structure but were text not audio
based. In the Research Tool this form of textual limitation to a child-centred approach has
been removed and given to the teacher to manage, and been replaced by artwork which was

intriguing and exciting to children.

To summarise this section on Criterion 4; through the thesis, the understanding of how adults’
expectations of what an opening screen should do was broadened to encompass the possibility
of ‘being lost’ in certain circumstances, as a desirable state in which to put users, where
discovery, excitement and pleasure were harnessed as a learning event. The process included
the following considerations:

1. A lack of clear didactic structure of the subject matter in the opening interface was

desirable. There should be a clear structure but it could be hidden.
2. The software was allowed to reveal its secrets through reuse.
3. The depth of engagement inherent in computer games of discovering new things all

the time, the so-called ‘cheats’: choices, variations, secret complicated codes that
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need breaking to discover more. These operated on the borderline of uncertainty

pleasure in concentrated effort, discovery and finally resolution.

5.6.5 Criterion 5: Is the interface activity an enjoyable and absorbing
experience?
This criterion is in the category of innovative design features in the Research Tool: criteria
identified by the research as being of additional value in defining the quality of interface
design. Two points are to be considered as background to criterion 5.

1. It has to be recognised that as the subject of the Research Tool is music. It was a
popular subject for many children in the age group. The research must recognise the
‘head start’ in the pleasure and involvement inherent in the subject matter.

2. It was a conventional wisdom that children learn best when they were enjoying
themselves. Yet one child’s idea of a pleasurable activity was not another’s. Learning
activities cannot always be enjoyable, however well-intentioned. The evidence
suggested the ability of individuals to find pleasure in tasks that might not appear to

be interesting in themselves, but absorbed and involved users in concentrated activity.

With these two points in mind, the evidence suggested some features of the Research Tool
interfaces may be said to contribute to achieving the enjoyable and absorbing educational

experience which is the focus of the criterion.

Features inherent in games have already been identified in the previous section. The responses
to the opening interface confirmed its ability to stimulate suspense, excitement and wonder.

The excitement generated can be said to be clearly nothing to do with music, which for music
teachers may be seen as a drawback. However, this followed the conventional radio technique

of ‘hiding’ the message within a story. Some of the triggers to excitement and pleasure were

known as conventional media techniques: non-realistic images, soft outlines, rich colour

contrasts between gold and dark. However, the evidence seemed to suggest that the

combination of the old communication codes of involvement and the new interactivity may
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provide the key to what was enjoyable and exciting from a child’s perspective. The
conventional triggers could be excessive. The evidence pointed to an overloading of attractive
features. For example, an error was made through lack of understanding of the visual attention
given to the largest star on the opening interface, which could have had a useful roll-over
functionality. The significance of the cluster of attractive features of the boy. his pointing, and
the audio and visual message of things to do were not consciously designed to have primacy

on the screen. However, they did have an overall visual priority. It should have been planned!

The key textual and audio question, Who is Starcatcher? in the opening interface was not
really recognised to be the focus of children’s attention. The reason should have been
understood; it was a clear question but the means of answering it were not clear to children. It
was ‘swamped’ by the other multimedia events; the physical movement and control of the
mouse was children’s main focus of attention. Making it work, finding out what it would do
dominated the activity. There was a satisfying instant response available from the three roll-
over icons. The response was a combination of sound, text and visual (the glowing
highlighting of the border). The result was confusion and the source of the problem was roll-
over functionality with a high-speed response which allowed the blurring of one roll-over with

another, a combination that might turn excitement into chaos.

The opening screen differed significantly from a conventional opening screen design. It was a
design based on the researcher’s experience of designing ‘openings’ of radio programmes
which explore the ability to inspire, motivate and excite. Here, the quality of engagement
analysed and managed from the first screen of a software product for ‘total impact’ —a
concept described in chapter 6 — could be a valuable method in future. Conventional
multimedia production methods militate against the estimation of the total impact of an
interface. Unlike film, a multimedia story board cannot fully convey non-linear functionality.
though a story board is often used in the design process for many multimedia productions.

However, multimedia production schedules require that the artwork and programming are only
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fully functional at the end of the process. At this point there are often so many elements to the

product that the task of analysing effectiveness of one screen is not easy.

In regard to the other interfaces of the Research Tool, the evidence pointed to depth of
engagement through pleasure and concentration generally being identified with the
manipulation of objects that were presented as tasks in a clear and a rational way. Where the

manipulation had no meaningful feedback, enjoyment caused children worry and confusion.

The evidence may be said to show that the ability to repeat the tasks was an element in the
enjoyment. The reasonable assumption was that children were free to enjoy the repetition if
they were successful in completing the task and able to solve the problem without criticism.

The simple structure of the interactive task and navigation both facilitated this process.

The evidence of the success of Activity 6 seems clear and was commented on by pupils and
teachers and in observations and therefore deserves a detailed assessment. The structure of the
tasks arose from an attempt to simply transfer the radio script to the opening instructions. The
sequence of: demonstration, simplified example, instruction to join in and try yourself are an
application of the basic educational radio script writing ‘design code’. It was arguably
something with which children would be familiar. Therefore children could be confident of the
task, with additional features of time to absorb the information through repetition. The
instructions could also be repeated without going back to the previous screen. These were all
features not present in other interfaces besides the opening interface of the Research Tool,

features that were in the best tradition of conventional classroom teaching practice.

On top of the stepped, paced, clear introduction was built a level of interaction that has not
been available to teacher or pupil before. New media has allowed for the analysis — the
visualisation — the revelation of the structure of the music with the ability to repeat at will the
discovery of the elements. Children have control. Also there was a further level of activity. an

‘added creative and interactive value’, of the hidden ability for children to reorder the notes in
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their own way — to play a different tune. All these elements within a recognised pattern of

teaching structure made the activity a success.

The success of Activity 6 may be ascribed to the features, operating structure and content as

above. However, they may be invoking more than a series of processes forming enjoyment as

described by Csikszentmihalyi’s (1992) eight processes (see p- 94) These were interpreted and

expressed by the researcher in the context of children using the Research Tool interfaces as

follows.

1.

Children are confronted with tasks they can complete because of their empowerment. These
same music tasks in a classroom situation have inherent problems of physical manipulation
skills which are resolved on the computer.

Concentration is easily achievable for the young age group because, first, only three children
rather than a whole class are involved. Secondly, the manipulation and hand-eye co-ordination

requirement stimulate focussed involvement.

. and 4 (There are clear goals and There is clear feedback). It is worth noting the similarity

between the language and the processes in this context and interface criteria terminology in the
Standard Interface Design Practice above (see Table 4.1, chapter 4, p. 144)

Children appear to be removed from the ‘worries and frustrations of everyday life’ in their own
terms, i.e. the teacher, the rest of the class. The absorption may come from in making the
‘thing’ work successfully with their friends in a comfortable classroom atmosphere.

The experience may allow children to exercise control over their actions and is enjoyable.
Concern for the self disappears, which can be intimated from the lack of evidence of conflict
between children and the general atmosphere of co-operation, discussion and positive approach
to problem solving. There is no evidence to suggest that children gain a stronger sense of self-
emerging. The research has not specifically measured this element, only to the extent that there
is a consistency of the positive responses to the overall experience.

Csikszentmihalyi’s references (p. 49) to the loss of time experienced by those immersed in

pleasurable activities were similarly not measured in this research.
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Activity 6 of all the activities contained the greatest collection of these 8 features, but the
result was not just enjoyment, the quality of engagement was enhanced. When the traditi onal
codes of involvement and the new interactivity were combined successfully they form a
concept of the ‘total impact’ of an interface. Whether numerical data would give statistical
support to a general impression that most of the 8 elements appear in Activity 6 but not all or
in different combinations in the other interfaces was quantitative research beyond the scope of

the present thesis.

To what extent the general experience of the interfaces was educational was not so clear. The
focus of the research was not to find out what had been leamnt from the interfaces. The
evidence pointed to confidence expressed by the teachers that further use in the classroom
would achieve its educational aims, that music learning would take place, but that it would
require input from the teacher. However, teachers made a positive response to the amount of

control and involvement in its use.

To summarise the results from testing Criterion 5 this section has sought to use the evidence to
answer the question, Is the interface activity an enjoyable and absorbing experience? As far as
the opening interface and Activity 6 was concerned the evidence pointed to an overall positive
answer which was certainly, ‘yes’ and to the other interfaces to varying degrees of success. By
using the criterion as part of assessing the ‘total impact’ of an interface, design planning could

be refined to incorporate traditional and new techniques to absorb children in an enjoyable

educational activity.

5.6.6 Criterion 6: Does the interface activity engage users in concentrated

activity through movement?

This was proposed as an innovative design feature in the Research Tool. The evidence

suggested that control of movement was a prime instigator of concentrated attention and

activity. The constancy of references to children’s use of the mouse was a central feature in

the research. The movement was not of the ‘click and something appears or disappears’
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functionality expected by children. The ‘click and drag’ involved children in more overall
concentration of attention, first, in learning new manipulation skills and second. in completing
* )

the task.

The evidence did not directly relate to the findings reported in the literature relating to visual
search and hand-eye co-ordination. Techniques using an eye camera would be required to test
the hypothesis that focus on attention through movement in the Research Tool interfaces was
facilitated and/or accompanied by physiological ‘focussing’ that included reduction in the
saccadic eye movement, narrowing of eye search pattern and reduction in the size of the foveal
oval. However, the literature did indicate that these processes took place when movement

occurred.

The design of the screen interfaces of Activities 1 to 6 was specifically arranged with this
manipulation as the core activity. These screen layouts with their white backgrounds and
functional structure were patently not a page or a graphic image as in the opening frames of

the story interfaces.

To summarise the results from testing Criterion 6, there was evidence that the visuals of the
interfaces alone did not give a clear indication of the activity to be performed. However, the
absence of written instruction avoided reading problems and a visual distraction from the main
task. Another feature enhancing the quality of engagement came from the audio messages with
their encouraging message and tone, with the physical manipulation and the ability of
repetition regardless of instructions and despite making mistakes. The learning objectives of

the screen were not made clear — that is the role given to the teacher. The design gave a child

the freedom and the license to repeatedly try, explore, test, and investigate.
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5.6.7 Criterion 7: Is the control of movement of an object easy for small hands
to achieve?
This criterion was also proposed as an innovative design feature in the Research Tool which
has been applied to take into account problems observed by children in the early research

phase, problems such as using a large mouse, adult computer layout and desk design.

During the main study the researcher’s computer was used but the desk size and position could
not be controlled. However, the keyboard was removed from in front of the computer — the
normal configuration. This allowed the mouse to be in front of the computer. not at one side as
is normally the case, (even when the keyboard is not used) and with space to rest the heel of
the hand on the desk. The result was that children did have more freedom to move the mouse
on the mat than usual. The mouse was an adult size, though the Macintosh mouse (with one

button and a smooth round design) might be easier to use than the average PC model.

One feature of the Research Tool had been adapted during the first pilot. It was observed that
children had difficulty dragging objects for long distances across the screen. The cause was
the relationship of the length of movement across the screen and the length of journey the
mouse has to travel across the mat. The situation might be resolved by training as the mouse
can be lifted and replaced in the mat centre. It was considered to be beyond the ability of
children to lift up and grip an average-sized mouse and there was no time for training. The

problem was solved by repositioning the icons on the screen and testing the mouse moves

required.

To summarise the results from testing Criterion 7, as a result of understanding the significance
of observing the need for control of movement of an object, provision could be made easy for
small hands to achieve in most of the interfaces. The story interface click and drag problems

were not just caused by the mouse but by not specifying precisely the area to which the objects
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could be deposited. However, the small size designated for hotspot areas made fine

movements of the mouse more of a task for children to perform.

5.6.8 Criterion 8: Do small changes in the design of screen activities stimulate
involvement of the user?

This criterion, an innovative design feature in the Research Tool, arose not out of the early
pilots and reading but originated in the creative process of designing the Research Tool. The
interface designs were a response to the classroom tasks featured in the radio programme and
the teachers’ notes. They also explored the capabilities of the software which at the time were
in their infancy. The order of the activities was changed after the first pilot, putting the
simplest activity first followed by the other activities in increasing order of conceptual

complexity.

The rational argument for the practical ordering of slightly different tasks came from two
sources in the literature review. First, the physiological aspects pointed to the tendency for the
human eye to become less efficient at recognising features in similar images as they are
repeated. Second, the advantages of pleasurable anticipation, testing of skills and
concentration showed by Flow Theory. The evidence from this criterion suggested small
changes do enhance the quality of engagement. In addition, there was a general concern at the
time amongst educationalists, and expressed as a key element of the MENO Project at the
Open University, that the structure of ‘multimedia programs or sometimes the lack of it,

affected learners’ comprehension, often adversely’ (Laurillard, 1994).

The structure of the Research Tool was contrary to the conventional methodical CD-ROM
design structure with its requirements for ease of navigation through visual and textual
conformity. In these CD-ROMs, navigation buttons and layout meant one page was much like
another. The result was a great tendency to click to go to another screen to relieve the boredom

and, in many cases, the ‘boredom clicking’ was compounded by little interactivity within any

one page.
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To summarise the results from testing Criterion 8, the Research Tool may be considered
chaotic according to the current multimedia design. However, this criterion tested the quality
of this style of CD-ROM to continually intrigue and involve users. The researcher considered

that the evidence showed it was through these small changes that engagement provided a

stimulus to involvement.

5.6.9 Criterion 9: Does the interface have multi-functionality within an activity

creating flexibility that enhances the quality of engagement, but does not

cause confusion?
Another innovative design feature in the Research Tool, which from the evidence, revealed
there was a clear distinction between multi-functionality that caused confusion, and multi-
functionality that was absorbing and enjoyable. Activity 5 in many respects has the
unorganised excitement of the opening interface, but the former did not provide the feedback
of the latter. If the technique used for instructions in Activity 6 was applied to Activities 3 and
4 it is reasonable to think that their multi-functionality would have been exploited more

quickly by children.

To summarise the results from testing Criterion 9, it was considered that this criterion has
validity in focussing attention on engagement as well as a logical series of events. It was a tool
for ‘building in’ fun and pleasure as added value and making these instinctively recognised
vital elements less arbitrary and uncontrolled. Conversely, the logical design process was

enhanced, because there was a counterbalance to the boredom that was associated with its

methodical approach.
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5.6.10 Criterion 10: Is the totality of interface activities in a product capable of
flexible organisation by the teacher to facilitate learning?

This innovative design feature was a criterion separate in all respects from the other criteria as
it relates to teachers alone. However, it has an integral functional relationship to all the other
criteria. Teachers are the instigators and mediators of learning. If a teacher is not wholly
informed, conversant and able to choose the elements of the software’s content, the other
criteria would have very little chance to be met. The main study showed it was possible to
create an effective teachers’ control panel interface to meet this criterion. Teachers were
universally in agreement with the advantages of this new design feature. The desirability, the

ease of operation and educational value were considered useful by all the teachers interviewed.

The innovative nature of this screen design did mean that teachers had never come across the
level of control before (the ability to look at all the resources quickly and easily due to the
organisation in segments within the teachers’ menu). They saw its advantages over existing
designs. Their experience was the greatest difficulty in finding the content of the edutainment
CD-ROMs delivered in the CD-ROM in Primary Schools Initiative. For this reason,

organising a valuable learning experience was also difficult.

To summarise the results from testing Criterion 10, the teachers’ control panel was contrary to
the style and expectations of multimedia structure. The concept had much more in common
with games design where users goes into a bank of further information (e.g. weapons) to add
to the main action. It was possible that a future development of this principle might, as
children have become familiar with multimedia, be told to go into the ‘teachers’ area’ which
might be called ‘your learning bank’ to pull out their own learning experience under guidance
of the teacher. However, in the context of this study teachers would have had to go through the

planning process themselves to gain a fuller picture of the operation of this facility.
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The tabulated summary of results of the criteria informing the research question:

What are the design features required to improve the quality of computer interface

interaction for 5 to 7-year-old children? is listed in Table 5.2.

Features that improve the quality of interaction

Criterion
“Criterion 1: Are users clear

' about what task they can do
' with the interface?

Interface features that are simple tasks with short audio instructions are clearest. There
are benefits from ‘sequenced constructions of audio instructions’. The Windows
interface is now intuitive and ‘doing’ — using manipulation ~ means a child can respond
directly. However the quality of engagement is enhanced with this feature.

—_— . .

"Criterion 2: Are users clear
how to make the interface
work?

Interfaces especially using manipulated objects are explored by ‘try-it-and-see’
technique prompting the question asked out loud by children ‘ How do I make it work?"
and discussion using positive language, when successful and discussions expressing
boredom when frustrated. There is educational value in this process.

Criterion 3: Are users clear
about what is happening when
they use the interface?

The successful interface is one in which What are all these happenings? Why did they
happen? and What do they all mean? is still answered successfully by the child. G_n?phic
images capable of manipulation and with visual and audio elements challenge users.
With a multimedia interface comes the need for a new holistic paradigm for design.

Criterion 4: Do users find it
easy to navigate around the
software product?

An opening interface that is intriguing and exciting to children is a possibility by giving
control to the teacher to organise simple navigation, but there are issues about the
uncertainty caused.

Criterion

Features that improve the quality of interaction

Criterion 5: Is the interface
activity an enjoyable and
absorbing experience?

Interfaces that are enjoyable and absorbing can be designed using ideas inherent in radio
programmes and in computer games and potentially given a formal structure using Flow
Theory.

Criterion 6: Does the interface
activity engage the user in
concentrated activity through
movement?

Interfaces that give users control of movement in terms of manipulation of objects is a
prime instigator of concentrated attention and activity.

Criterion 7: Is the control of
movement of an object easy
or small hands to achieve?

Interfaces can be made easy for small hands to achieve in most of the interfaces, but
early testing is essential to overcome issues that may arise.

Criterion 8: Do small changes
in the design of screen

activities stimulate

involvement of the user?

Interfaces were reordered putting the simplest activity first followed by the other
activities in increasing order of conceptual complexity. Evidence from this criterion
suggest small changes do enhance interaction.

Criterion 9: Does the interface
have multi-functionality within
an activity creating flexibility
that enhances the quality of
engagement, but does not

| cause confusion?

Interfaces can have multi-functionality that causes confusion, and multi-functionality
that is absorbing and enjoyable. This criterion may have validity in focussing attention
on the quality of interaction as well as a logical series of events.

Criterion 10: Is the totality of
interface activities in a

product capable of flexible
organisation by teachers to

An effective teachers’ control panel interface can be created to meet this criterion.

Lfacilitate learning ?

Table 5.2: Design features required to improve the quality of computer interface interaction for

J to 7-year-old children.
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The criteria in this chapter have been tested thoroughly and they have proved to be largely a
set of useful tools for analysis informing the research question. There were two qualifications.
First, with hindsight, adapting Csikszentmihalyi’s (1992) study techniques might have
provided a more thorough analysis of what constitutes enjoyment in computer learning.
Second, the definitions of interactivity could be reassessed. Interaction as the process of
control and feedback (Cotton and Oliver, 1994) and participation in terms of f requency of
interactions, choice available and ‘significance’ (Laurel, 1991) did not describe fully the
interactivity of the mouse manipulation processes that have since become available for
common computer use. Nevertheless, these two qualifications highlight the results of the main
study that a new holistic paradigm was required — a coherent relationship between a child and
a computer — formulating the features of a deeper quality of engagement achieved by using a
combination of: open ended tasks, audio instructions, physical manipulation, 3-D interface
simulation, concentration, pleasure, small changes in tasks and hidden elements to be
discovered. This was a relationship made more effective by the proposed features of optimum
computer desk and screen configuration. The paradigm of whole child-computer relationship
proposed in this thesis was given its holistic coherence by the ontological nature of the
container metaphor (see chapter 3, p. 106). In the next chapter results of the criteria informing
the design features to improve the quality of interaction are formulated in to a practical

method of developing multimedia products embodying the new paradigm.
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Chapter 6: Improving the quality of interaction

6.1 Introduction
The chapter is a reflection on the research question in the form of a practical method of
improving the quality of computer interface interaction for young children. The results of the
investigation into What are the design features required to improve the quality of
computer interface interaction for 5 to 7-year-old children? were formulated as a selection
of intellectual tools tentatively called the total impact assessment toolbox. The total impact
assessment toolbox was a practical, day to day method, not a theoretical model, for discussing,
planning, and developing a new multimedia product with a coherence that offers a greater
depth of engagement. The toolbox metaphor incorporated the briefing tool, the educational
task tool, the visual task tool, the manipulation task tool, the classroom context tool, and the
teachers’ control panel tool. The tools in the foolbox embody the new holistic paradigm. After
describing the toolbox, the underlying concepts and principles were briefly summarised
confirming the contributions to the toolbox from the literature review (Section 3.2: IT in
primary education and Section 3.3: Interface design) and the main study (Section 5.6: The

analysis of the evidence).

6.2  The total impact assessment toolbox
The wide ranging sources in the literature research in chapter 3 and the results from the
Research Tool converge around one central principle: the need for practitioners to be alert to
the interrelationship of physical and physiological factors between children and computers in
classroom environments that can be used to enhance the quality of engagement. The total
impact assessment toolbox is a practical guide for producers and developers for everyday use
in the busy workplace. It is not just meant to be a simplified summary of the research. The
terminology is also intended to be child-like. The effect is to give the whole design process as

far as possible a child-centred approach with the specific purpose of maintaining the focus on

the client.



The first advantage of the tools in the roolbox is chiefly in their child-
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centred approach but

also their brevity, pages of systems-style analyses are avoided. The second advantage is that

the tools focus on key elements of the product.

The briefing tool

A brief is a common feature of any job to be tackled effectively. In the first draft of the brief,

the conventional planning methods of educational product design, such as the factual content

of what has to be learned, the age of users, and the National Curriculum content, will be

prepared in ways which are appropriate and familiar. In addition the conventional plan should

include two important elements:

The product must be trailed with children early in the production process to identify

basic errors in interface design.

The teacher should have a method of ensuring comprehensive control over aspects of

configuring the product for classroom use.

However, using the particular language of the briefing tool, the first draft was turned into a

language that focussed the software development team to the needs of the 5 to 7-year-old

child. A series of child-centred questions were proposed. These are listed in Table 6.1 below;

‘you’ refers to the designer/educationalist, ‘me’ and ‘I’ refer to the child end-user of the

software being developed.

4

5

Can I understand the voice
instructions?
Can I move things around the screen?

The briefing tool
1 What is the single most important 6 Is the mouse difficult to use?
message you are trying to tell me? 7  Is the next task a bit different? (Are
2 What other things are you trying to tell tasks progressively challenging?)
me about? 8 Isit enjoyable and fun to use?
3 Canl complete what you are asking me | 9  Are there secret things to discover?
to do in a normal classroom session? 10 Can I go inside places and things? (Will

children benefit from using a 3-D
interface?)

|

Table 6.1: Total Impact Assessment Toolbox: questions that assist the briefing process.
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It was suggested that a similar child-centred approach could also be employed in the next
three sections by using the appropriate level of language — of a child — to the product being
designed. In this way the focus of the appropriate level of complexity may be more easily

achieved.

1: The educational task tool
The educational task tool in Table 6.2 was not intended to test whether children were aware of
their own learning, but was presented as a self-questioning didactic tool — familiar to teachers
to be critically aware of their actions — that should also be used by practitioners to ask
questions which might start the design team on a comprehensive process of sensitisation of
their own preconceptions of the educational value and clarity of the instructions in the product.

‘This’ refers to an opening screen image, ‘I’ refers to the software user.

The educational task tool

1. Opening screen: ‘This looks exciting’, What shall I do now?’, ‘Is it fun doing this?"
2. Audio instructions: ‘What is Mr/Mrs computer asking me to do?’
3. Text instructions: ‘Can I read those words out aloud now?’
4. Manipulation: ‘Moving those things around could help me learn more?’
5. 3-D screen design: ‘Can I look down on information in ‘rooms’ so I can search for
information and find my way round more easily?’
6. Order of tasks: ‘Is the next task more challenging that the last?’
Table 6.2: Total Impact Assessment Toolbox: questions that assist educational value and

clarity of instruction.

Software designers should talk to the screen in the first person, putting themselves in the
position of the child user. This method, apparently fanciful was a serious attempt to follow
Piagetian principles. Piaget identifies ‘talk and action’ as a key element of learning through
activity — children give the object that moves the attribute of ‘being alive’ (Turkle, 1984).
Evidence from testing the Research Tool confirmed children do talk to the computer while

they work. The method encourages adult designers to be aware of user’s perceptions.
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2: The visual task tool
The visual task tool in Table 6.3 and associated aspects are grouped around the subject, ‘Is it
clear what I have to do just from the pictures on the screen?’ A downward viewpoint and
images drawn in perspective have an advantage in ease of recognition. The technique of
talking aloud to the screen whilst focussing on the screen visuals is a valuable aid to raising
self- awareness of potential problems. ‘I’ refers to a user, ‘you’ refers to images and human

figures that are part of the interface, ‘rooms’ refer to the downward viewpoint and images

drawn in perspective.

The visual task tool

1. How do I make you work? 7. Canl see where am 1?

2. What are you? 8. Can I see where have I come from?
3. Who are you? 9. Canl see where am I going to?

4. What can I see is happening? 10. Do the rooms help me see where [ am
5. What did I see happen? going?

6. What does this mean?

Table 6.3: Total Impact Assessment Toolbox: questions that assist visual task design.

Using this list should remind the designer that children do actually ask themselves and each
other similar questions out aloud. The rhetorical method is often used in adult software
manuals and interface design guides, especially the last three navigation questions. However,
in the child’s world, children react to these questions immediately and verbally in terms of the
visual evidence on the screen. Children do not think in broad conceptual terms about the
product. Talking out aloud to the screen may be a way of overcoming this si gnificant

difference between designers and users.
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3: The manipulation task tool
The issues surrounding the benefits of children using the mouse to manipulate objects and so

improving the quality of engagement and enhancing the learning experience were the focus of

this summary in Table 6.4, ‘me’ and ‘I’ refers to the software user.

The manipulation task tool

1. How easy is it for me to move the...(object assigned to the mouse pointer i.e.
beater/stick/grabbing hand) around?

What do I find out when I move the mouse?

What do [ like about using the (tool — beater/stick/hand)?

What is it like making the mouse move things round the screen?

. What are the different things I can do on the screen with the mouse?

Table 6.4: Total Impact Assessment Toolbox: questions that assist manipulation task design.

VRN

4: The classroom context tool
The classroom context tool in Table 6.5 communicates the issues discovered in the literature
review regarding the positioning of the computer and screen which did not feature in the main

study but are suggested to be an essential element embodying the new holistic paradigm.

The classroom context tool

Is the computer screen on the table (not on top of the CPU box)?

Is the viewer’s eye above the top of the computer screen (when sitting down)?

Is the screen at arm’s length away (average dark focus-v-natural resting distance)?

Is there room on the table for users to rest their lower arm when using the mouse?

Does the screen tilt away from the viewer (vertical screen causes visual stress — 50° tilt

desirable)?

Are children briefed to understand these issues in the accompanying manual?

Is the computer screen on the table (not on top of the CPU box)?

Is the viewer’s eye above the top of the computer screen (when sitting dov.vn)?

Is the screen at arm’s length away (average dark focus-v-natural resting distance)?

10. Is there room on the table for users to rest their lower arm when using the mouse?

11. Does the screen tilt away from the viewer (vertical screen causes visual stress — 50°
tilt desirable)? _

12. Are children briefed to understand these issues in the accompanying manual?

Table 6.5: Total Impact Assessment Toolbox: questions that assist good ergonomic computer
positioning in classrooms.

APl

© 0 o
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5: The teachers’ control panel tool

The teachers’ control panel tool in Table 6.6 concentrated attention on the features and quality

of the control panel to help teachers organise the use of the software.

The teachers’ control panel tool

-

1. What can I, the teacher, do with this control panel to organise my children’s learning
experience with a short classroom session? )
2. Is the product capable of flexible organisation by me to facilitate progression and
differentiation of learning?
3. Can I organise screen activities to make small changes in demands on children’s
educational development?
4. Canl present text at different levels of complexity for children with different abilities?
5. Can I control the audio element?
Table 6.6: Total Impact Assessment Toolbox: questions that assist the design of teacher’s
control of the software.

The ‘Rules of Engagement’ checklist
In addition, as a reminder of the quality of engagement theme in the thesis, the researcher
proposed a set of Rules of Engagement in Table 6.7 be used as a final checklist — a note
metaphor glued inside the lid of the toolbox. It was suggested that the checklist be actually
pinned up on the wall above the computer screens of the design team. It was a quick reference

list for educational software designers.

The ‘Rules of Engagement’ Checklist
(Put yourself in a child’s shoes and ask what are you asking them to do...?)

1. Do Iknow what to do? 7. Are the mouse movements easy for my
2. Dol know how to do it? small hands?
3. Does my computer tell me what to do 8. Does this screen let me do slightly
if I make a mistake? different things easily?
9. Does this screen do different things that

4. Canl find my way round?
5

Is it fun (an enjoyable and absorbing all add up to an enjoyable task?

activity)? 10. Can I finish this task by break time?

6. Am I losing a sense of time (through |
movement in concentrated activity)? . . B
Table 6.7: Total Impact Assessment Toolbox: a quick reference checklist for educational

software designers.
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6.2  The contribution from the literature review and main study
In this section the contribution from the evidence in the literature review to the rotal impact

assessment toolbox 1s summarised.

The teachers’ control panel tool was informed by the critical analysis of IT and ICT
development in schools in the 1980s and 1990s which has revealed: the influence of the
National Curriculum in information technology, the limitations of educational schemes that
introduced ‘hardware first’ into schools, the inadequate staff development and consideration of
classroom practicalities, the poor quality research into IT particularly in the early part of the
period studied. In general, the result was to confirm the need to pay close attention to the
reality of the classroom environment and of classroom practicalities. In particular this was
achieved by incorporating a well-organised structure and a control panel interface in the
research tool allowing teachers to manage learning experiences effectively. The reachers’

control panel tool in the toolbox was used to assess this aspect of good design.

The evidence from both the literature review and the Research Tool used in the total impact
assessment toolbox is summarised in Table 6.8 to indicate the overall approach to improving

the quality of computer interface interaction for young children.

199



Chapter 6: Improving the quality of interaction

The ten features of the Research
Tool *

i
i

The areas of study in the literature review

Currently accepted standards with improvements

1) Clearly defined tasks, but take
advantage of vision issues.

3.3.2 Children’s eye function, field of view and
vision issues.

2) An easy to use interface, but in a
child/computer configuration that resolves
ergonomics controversies of desk angle.

3.3.4 The role of ergonomics and human factors.

3) Clear feedback from interface
actions, but actions should have a
physical/ manipulation component so
feedback involves a wider range of senses.

3.3.2 Children’s eye function, field of view and
vision issues: Focussing of visual attention, eye
movement related to thought and physical
experience.

3.3.3 Conventional education theory: The
significance of manipulating objects in the learning
process.

4) Easy navigation but take into account
advantages of downward perspective
viewpoint.

3.3.5 Interface metaphors: The potential role of
improving learing using a downward perspective
viewpoint.

Higher specification arising from the literature review

5) The value of enjoyable and absorbing
educational activities is formally
recognised.

3.3.2 Flow theory: Interfaces which combine
enjoyment with activity and a deeper form of
engagement.

6) Interface activity through

' manipulation of screen objects that
engages users in more concentrated
activity.

3.3.2 Flow theory: Pleasure in using one’s body.

3.3.4 The role of ergonomics and human factors:
manipulation — ‘giving the qualitative feeling that one
is directly engaged with the control of objects’. |

7) Child friendly computer desks and
mouse activities easily achieved by a
small child’s hand.

3.3.2 Government initiatives: Negative effect of the ‘
commercial ‘hardware-first’ approach.

3.3.2 Children’s eye function, field of view and
vision issues: Computer screen configurations not
optimised.

8) Interface activities that make small
changes in demands on the user.

3.3.2 Flow theory: Environments that vary in
difficulty increase both challenge and potential for

learning.

9) Activities should have elements of
multi-functionality to be absorbing
without causing confusion.

3.3.2 Flow theory: Varying levels of difficulty
enhances concentration and enjoyment.

10) A teachers’ control panel to manage
the organization of children’s use of the
software.

3.2 IT in primary education: Teachers need training
in IT across all subjects in their classrooms.

of study in the literature review.

Table 6.8: A summary of the relationship between the features in the Research Tool and areas
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6.4 Summary

The total impact assessment toolbox incorporated the conventional planning methods of
educational product design but with a new coherence and in a child-centred style. Combining
together intellectual tasks, visual tasks and motor tasks, the foolbox encourages designers to
reflect the holistic relationship of children and their computers. Enjoyment and pleasure are
integral and justified features. The toolbox allows the combination of these factors to have an
allotted organised place. It is possible that these factors may be most effective when the
optimum screen configurations can be achieved. The roolbox is proposed as a formal method
for improving children’s multimedia products using appropriate, informal language for the age
group. Just as in successful traditional media — TV and radio programmes, books and
magazine articles — start from ideas ‘written on the back of an envelope’ because the
production team understood the process, so these guidelines distil the features that promote
success in new media. Success includes learning through a greater depth of engagement. The

next chapter is a discussion of the research results, as well as suggestions for further study.
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Chapter 7: Discussion, implications and conclusion

7.1 Introduction

Chapter 7 is a summary of the thesis, a discussion of issues emerging from the evidence,
and implications for future practice and further research into improvements in the quality
of interactive multimedia for young children. The first section of the chapter begins with a
summary of the thesis, which makes a contribution to the knowledge of the subject and
draws attention to three aspects that make the study of special interest to others involved in
the field of interactive multimedia for young children. The second section of the chapter
identifies the several ways the holistic paradigm can make a new contribution to the
knowledge of the subject. The final section makes suggestions for improving the quality of

interaction and interface design that could not be encompassed within the thesis.

7.2  Improving the quality of educational software design
The paradigm alerts practitioners to a range of coherent physical and physiological
relationships between children and computers that work together to enhance features that
deepen the quality of engagement including: an open-ended beginning to the software,
inspiring audio instructions, enjoyment and pleasure, increasing complexity, and
discussion. In addition, the paradigm contributes to a particular understanding of the
educational value of the mouse as a tool for manipulation of object. The revised holistic
view also provides a deeper understanding of the human-machine paradigm than
conventionally held by ergonomists and HCI specialists. Coherence is provided by the

experiential metaphorical concept container with its physiological aspects.

There are three general areas of the thesis that will be of special interest to others involved

in the field of study:
1. The researcher can reasonably claim that as far as he knows from and extens.ive
literature research there is no other thesis concerning the subject of transferring

educational radio resources to a multimedia f o_rmat. . . .
2. The Research Tool in the thesis uses the technique of manipulation of objects as a

key central feature of a software product, unlike many products that use the
technique as one small, even ‘gimmicky’ element.
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3. The thesis has children and computers as its central focus and has not assumed to
apply accepted general ergonomic principles based on adult work environments

Particular attention is drawn to the third element: a reassessed holistic paradigm facilitates
improvements in the quality of computer interface interaction because the multimedia
design process is now focussed firmly on the clients— children. The foral impact
assessment toolbox provides a set of guidelines helping practitioners identify the client’s

own level of possible interactions with the computer.

In the next section several aspects of methods to improve the quality of interaction are
described in detail prefaced by comments from the point of view of the original sponsors

of the study, the BBC.

7.2.1 Education radio resources for multimedia
The research began five years before the current trends in the British Broadcasting
Corporation to create educational radio resources on the Internet, and at a time when the
only other activity was focussed on creating CD-ROMs using television, video and
publication assets. There are three specific areas in which the advantages of using radio
resources for multimedia are justifiable:

1. The original educational aims of radio programmes can be retained and given
added value. For example, the structure of radio programme ideas and content
created by the original education team and manifested in the teachers’ notes have
been shown in the research to be transferable as a design brief for the new medium

of multimedia.

2. The process of deconstructing a continuous linear radio programme has been
demonstrated to be achievable. The results retain an effective structure despite the

segmented multimedia educational experience. Physical follow-up activities,
existing as ideas described in the radio notes can be replicated as real learning

events involving physical manipulation on the computer.

3. The traditional educational radio values for children are retained and can be given
added value in the new medium. Existing audio-triggered inspirational, motivating.
creative stimuli become, for example, activities involving repetition, independent of

teachers and the constraints of classroom organisation.
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4. The opportunities. presented by the DVD-ROM technology developed since the
resear.ch was carried out provide a greater opportunity to include more audio. visual
and video educational broadcast resources. The conclusions in this thesis are still

valid in the light of changes since the study ended and continue to be so in the
expectation of further developments such as the Internet.

7.2.2 A new approach to the manipulation of information
The paradigm proposal here applies the technique of manipulation in the context of
educational program software as an integral part of the learning process. In the Research
Tool the mouse becomes the beater of percussion instruments, it also becomes the hand
putting stars into pockets. Children manipulate toys, books, clothes, and musical
instruments. They talk and learn as they do so as described by Piaget (1952) (see chapter 3
p. 96). 1t should therefore have been no surprise that the mouse-as-multi-functional-tool
involves children in talking to the computer and discussion between each other. The
research has not studied the forms of discussion in detail, but discussion was demonstrated
to be part of a greater degree of engagement with the computer. However, the thesis does
demonstrate that multimedia design tools can be made to manipulate interface elements as
a valid method of improving acquisition of information. The evidence provided by Piaget
(1952) (see chapter 3, p. 97) and Vygotsky (1962) (see chapter 3, p. 97) pointed to the
value of manipulation in the educational learning process in the real world. When
manipulation is capable of replication in pseudo 3-D or virtual environments then the

paradigm may result in further improvements in the quality of interaction.

The advantages of manipulation in conjunction with pleasure and attention to tasks that
enhance learning have been demonstrated in the main study. Pleasure and attention are
applicable not just to music, but any curriculum subject. Manipulating information using
the computer mouse in combination with recognition of visual search theory make the

paradigm especially meaningful to media practitioners. For example, consider users who

might be exploring a product or location by clicking on an element on the screen with the

result that suddenly the product image disappears and another separate page appears too

quickly to notice. The paradigm could help design interfaces that engage users more

effectively by using the method of an overlay or pop-up information panel, and ensuring
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the panel is placed within the narrow visual field where attention is focussed around the

mouse pointer.

7.2.3 A new approach to audio instructions
The use of audio for instructions, for feedback, for clarification, for inspiration, for sheer
pleasure and general enhancing of the quality and speed of learning has been explored in
the Research Tool. The researcher’s experience as a radio producer has led to special
attention being applied to the use of audio, which may otherwise be given less significance
in products that originated from individuals working in a conventional publishing, TV or
design-orientated background. The value of teachers’ easy control of the use of audio and

its volume is also a necessary requirement of good design.

Most significant for good educational multimedia practitioners, the research suggested that
the educational value of the software activities can be enhanced by the ‘sequenced
construction of audio instructions’ discovered from testing Activity 6 in chapter 5 (see p.
153). The success of the sequence has further implications. Not only do the audio
instructions for Activity 6 suggest that students can follow traditional didactic audio
instructions independent of mediation by teachers in a multimedia product, but also audio
instructions with future interactive and manipulation designs suggest opportunities for
deeper learning experiences as yet undefined. For example, hidden elements ready for
discovery, and its method of using pleasure, revelation and success in a structured way for

children, under the control of teachers.
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7.2.4 Eye and visual search theory
There are several implications arising from the study of the eye and visual search aspects
of the thesis. The research found that looking down on a screen had two advantages. In
physiological terms looked down was more effective for faster acquisition of information —
up to 4% faster than the same information presented in the vertical plane. In addition
looking down was also the preferred natural emotional state for reflective, safe,
concentrated activity of reading and writing referred to, amongst others, by NCET (Bowell
et al., 1994). Furthermore, the admitted compromise of the early keyboard-desk-TV screen
standards by ergonomists suggests there was an unresolved design issue that deserves

review.

Second, the research found there was an increase in speed of recognition resulting from the
use of 3-D objects on a screen (Grossberg et al., 1994). The findings supported the view
that these objects, if viewed from a vertical oblique angle were also easier to identify,

which was a cause of the increased speed of recognition times.

The context of three children using a computer at one time — the common practice in
primary schools — needs review. In a group of three, a central child in the group will have
advantages of speed of recognition. Children on the periphery have to contend with
distortion, and in the case of flat screens, a very limited angle of view in the horizontal

plane because the intensity change is greater than tube screens.

7.2.5 Pleasure in learning and educational simulations
The holistic paradigm creates an authoritative framework not only for recognising the
value of pseudo 3-D perspective interfaces but also simulated learning environments by
showing the educational value in concentrated activity that gives users pleasure. Many of
the activities in the Research Tool were open-ended, as in many simulations. The activities
r feature of

were open to children making a sequence of further discoveries, anothe

simulations, through repetition and refocusing under the guidance of a teacher.
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The activities did not have the didactic structure of contemporary CD-ROMs favoured by
many educationalists. The potential for sophisticated CD-ROM simulations in educational

software appears to have had its source in United States imports of commercial

edutainment material into UK schools.

The value of educational simulations is most frequently justified by educationalists
because the activity involves children in problem solving, gathering information, and
planning strategies (McFarlane, 1997). The qualities in an edutainment adventure game
that create engagement were difficult to analyse. The educational acceptance of an
interface that has planned hidden features not immediately revealed was very much against
conventions. But the need of discovering and understanding the whole picture was at the
core of a dialectical, reiterative educational process that was known to be good traditional
teaching. Discovery and revelation are the exciting and enjoyable features of learning. The
same elements of discovery are some of the exciting and enjoyable features of good shoot
’em up games software! However, harnessing these elements and using it to educational
advantage, structured and managed has coherence through the new paradigm and the toral

impact assessment toolbox.

The new paradigm may help those teachers who see the clear educational value in
simulations, yet do not understand why they worked. It is hoped that in providing a model
that allows the incorporation of flow theory, the paradigm will stimulate a revival of

adventure games and simulations and advance the genre.

7.2.6 Metaphors — the physical component
The value of redefining the meaning of metaphor as currently applied to new media is, the

researcher proposes, a useful contribution of the thesis. Informed by Lakoff and Johnson

(1980), the thesis attempted to understand why interface metaphors may continue to

operate less efficiently than interface designers intended. The reason, it was suggested. was

the tendency for metaphor to be applied by interface designers in a superficial rather than

the deeper, comprehensible way in the new paradigm where more emphasis was placed on

user’s ontological and interactional experience of computers. -
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7.2.7 Teachers’ control of software
At the time when the Research Tool was originally designed there were few CD-ROM
media with a teachers’ control panel built into the design. Those that did chiefly employed
the technique of users choosing their own level of ability and skills at the outset. The
principles of guiding and recording learning have always been a core theme of CAL
software too. At the time, the general view was that multimedia products could operate
without teacher mediation, and even took away their responsibility for enabling learning.
The criticism of educational CD-ROMs was that they were full of a great deal of
unorganised information, too much for teachers to discover. Arranging information to meet
an individual teacher’s needs for differentiation and progression in the classroom within a
realistic daily work schedule was not addressed. The claim of the thesis is that the teachers’
control panel in the Research Tool was a coherent, integral and hidden element for
everyday use in a busy classroom, which gave teachers full control over all aspects of the

teaching content.

7.3  Future directions for improving the quality of interaction
In the penultimate part of this summary chapter of the thesis are suggestions and
implications for further developments and research into ways of improving the quality of

interface design that could not be encompassed within the thesis.

7.3.1 Applications for the container metaphor
The implications for the use of the container metaphor have drawn on evidence of not just
the metaphorical and physiological aspects, but the powerful operation of the two in
combination (see chapter 3, p. 105). However, the advantages of more effective acquisition
information in a pseudo 3-D perspective interface could not be widely applied in the

Research Tool because of commercial constraints in the development schedule.

Whilst the advantages in the new paradigm of the experiential metaphorical concept,

container have been proposed and applied partially in the story interface of Research Tool

interfaces, a higher level of 3-D navigable interface remains an educational goal worth
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achieving. This goal has had to be left to others to complete, with software becomine

available since the research began such as Director 8.5, which has a built-in 3-D library

and the easy-to-use and cheap Flash software.

7.3.2 Software ergonomics

The significance of screen orientation and screen position on the desk, which reflects the
fundamental requirements of eye physiology, could not be fully explored in the research,
but the implications were encompassed in the classroom context tool of ‘the total impact
assessment toolbox’. Further study in a classroom is required in the context of the use of
personal computer screens investigating the relationship between upright and sloping
screens and the speed at which data is accessed. The results might lead to a greater

understanding of user comfort, attention span and reduction of stress in the classroom.

7.3.3 QuickTime VR in an education environment
The recent development of QuickTime VR could not have been foreseen. Indeed it had not
been commercially available when the thesis began. Its origins came from sources other
than visual search (essentially software experts exploring algorithms that result in images
being compared and ‘stitched’ together seamlessly). However, the experiential
metaphorical container described in the new holistic paradigm seems to be already widely
available in QuickTime VR. Indeed, though it is a ‘rough and ready’, relatively low
technology in relation to immersive virtual reality methods, the container metaphor
functions in its spherical distortion of space imitating the human eye before the brain
‘sees’, as a more effective method of navigation. Pixel-based virtual reality photography is
being applied in many websites and for educational purposes. QuickTime VR may have

educational value to children without waiting for fully immersive virtual reality technology

to arrive.
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7.4  Implications for further research

In the final part of this thesis summary are suggestions and implications for further
research into the interrelationship between children and computers arising from the new

holistic paradigm.

7.4.1 Education software design

Eye and visual search theory
There are no references in the marketing information for flat computer screens of their real
advantages expressed in terms of the discoveries made in this research. The implications
for manufacturers of flat screens are relevant, as they currently appear to be only
concerned with selling the technology itself, as well as the space advantage it provides, in

contrast to conventional cathode ray tube screens.

Laptops are now in general use and have more flexibility to be used at different vertical
angle of view. Which vertical viewing angle is preferred? If users were aware of the value
of options would they change their habits? Is the screen angle determined by convention or
by visual clarity of current LCD panel design? The advantages described in this research of
tilting the screens to around 40° to 50° from the horizontal have yet to be explored fully.
Current government sponsored research is focussed on advantages of laptops from factors
such as flexibility of room use and advantages of wireless connectivity ‘we were impressed
with the potential of laptops with wireless connectivity to enrich teaching and learning’
(Sawtry Community College, 2002). Further research into the ergonomic aspects for

example the potential for creating screens that can be used in a variety of positions should

be carried out.

Observations about screen tilt have special research applications to the recent huge growth

lishing whether designers of

field

in internet use too. Are there research opportunities for estab
website pages really should avoid the presence of text and pictures hidden below the

of view of users in the page? Is it, as evidence in other contexts suggests, because the
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hidden element below the line of sight creates an instinctive anxiety related to the absence

of lower body awareness?

It may even be possible to develop a simple test using a metre ruler for children to identify
their own preferred angle of view and dark vergence point and adjust their own screen
accordingly (especially with the introduction of laptops). A general raising of awareness of
visual fatigue and difficulty in fixating would also inform ICT providers in the school

environment.

Manufacturers might find evidence in the thesis significant enough to encourage research
into future developments for detachable screens, which can be used both on the lap and
written on, and also tilted near vertical for other kinds of tasks. At least users should have
the flexibility to reposition the screen to suit mood, temperament and perhaps certain
specialised tasks. Further precision into user requirements might be revealed by more
research exploring the new paradigm provided by a tilted screen with different orientations

for different tasks.

What are the ergonomic effects of users continually using the mouse for scrolling down to
reveal the hidden element? Is the browser environment exhausting users? Also a menu on
the left-hand side of the screen with tiring mouse moves to a right-hand side-scrolling bar

might be unacceptable in the future.

Metaphors — the physical component
The thesis has considered Lakoff and Johnson’s work (1980), and placed it in a context

unexplored by the authors themselves — educational environments. The container metaphor

might be applied not just to children and computers, as in this thesis, but to the education

environment generally and the classroom in particular. The classroom as a container may

require teachers to re-synthesise their separated academic and physical experience of the
world. However, advantage for the education community is the potential for reassessing

and redefining the features of good teaching in terms of a dynamic, 3-D learning process.

o generic educational tasks so including

For example, by applying the container principles t e
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physical activity to help children understand concepts, the description and operation of

technical devices, and visualising ideas. The groundwork for the way forward in both these

respects is proposed in this thesis.

A new approach to the manipulation of information
Future research in the area of manipulation of information should be carried out into
testing recognition times for various tasks at different angles of screen tilt, not just writing
and hunting for information, but also carrying out manipulating tasks. There may also be a
case for testing flat screens which users can write on directly (only currently available for
high-end graphics systems) and which could be of value to children in an educational
environment. Manufacturers may find support in this research for promoting the greater

use of this kind of screen in schools that should be included in development programs.

A new approach to audio instructions
Further testing to explore the apparent attractiveness of Activity 6 of the Research Tool
could be of interest to researchers. The focus might be the replication and development of
didactic teacher instructions recreated using the recent techniques in multimedia software
programming. Researchers might refine the sequence and provide children with the
controls to activate the elements more effectively now programmers are more experienced

and functions are more advanced.

The educational value of audio is shown in the results of the research. Even though the
trials in the research have been on a CD-ROM product, the findings can be equally applied
to web-based children’s audio activities, especially through Java applets. The principal
direction will be to enhance the accessibility of text-based website pages for younger
children by the extensive and specialised use of audio. The visual element might be
improved with audio repetition, audio revelation responses and feedback, audio associated

with manipulation and the ‘sequenced constructions of audio information’ (see chapter 5,

p. 153).

212



Chapter 7: Discussion, implications and conclusion

Pleasure in learning and educational simulations
The total impact assessment toolbox could be used to aid the design of simulations,
enshrining principles that do not involve the high cost of developing commercial gaming
software. These principles can be used to incorporate essential features. The process will
allow educationalists to have an informed input to an interactive gaming design team.
Research is called for to re-evaluate the use of simulations within an educational

environment.

Teacher organisation of software
Developers of CD-ROMs might consider further research into providing teachers’ control
panels used in the Research Tool to enable the more effective use of the vast quantity of
resources on one CD-ROM disc. The efficacy of revising existing assets by adding
teachers’ control panels that provide structure to learning is possible while maintaining the
pleasure and fun of the learning experience. The use of a teachers’ control panel to manage
presentation of material on a CD-ROM, manifest in a practical manner the educational
value of putting teachers and their need to structure computer use first in the classroom
environment. It may be a valuable method to use to inform the use of teachers’ controls for

web-based learning too.

7.4.2 Interactivity and the Internet
The research in the thesis points to some important implications for current educational
developments of the Internet, and in particular for website interactivity. During the period
of the research, attention has shifted from educational CD-ROM multimedia products to
the educational potential of the Internet. The thesis has demonstrated the potential
educational advantages of turning a radio programme into an interactive CD-ROM. The

research suggested that taking a step further and creating an interactive radio product using

Internet technology may also have similar advantages.
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Educational radio is, in fact, a great potential asset for the Internet for the following

reasons:

1. Developments in streaming audio, advances in server technology and the future

potential of broadband delivery methods.

2. The slide tape or Radiovision products that were such a feature of the BBC
Education Department in the 1970s were a powerful and unique educational
experience defined by the technology of the time. They had an impact on
children’s visual experience of large-scale searchable still images enhanced by an
audio picture. Now, using the current Internet technology, children can have the
advantages of the Radiovision experience, but with the added value of a close-up,
focussed, audio-visual experience delivered when children want it, not confined

by past problems of a blackout, dim slide projector and indistinct tape recorder.

3. The evidence of navigable structures in a radio script and the role of textual
coherence provided in the thesis inform those working on the Internet, where

navigation is a key issue.

4. Developments in Internet software will make visually three-dimensional (3-D)
interactive navigable radio programmes on the Internet a possibility. The ability
to use enhanced manipulation techniques in the Internet environment is currently
more complex, though Java-based applets and software such as VRML,
SuperScape and QuickTimeVR are increasingly allowing the use of a mouse as a

tool for manipulation and immersive experiences.

5. The ideas of a teachers’ control panel explored in the CD-ROM Research Tool
could be achieved in the Internet environment with little practical technical
difficulty. Planners of future projects may find the results in this area of the thesis

of value when exploring the potential in their own website design.
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6. Finally, though not directly proven by the research, the evidence points to general
environmental problems that children might experience in the classroom arisino
because of the relatively crude features of current HTML design used in. for

example, educational websites such as:

a.  Visual strain problems arising from scrolling down pages to find
hidden elements.

b. Ergonomic factors relating to continual scrolling and clicking on
menus in visually or physically uncomfortable places around the
computer screen.

c. The application of the navigation metaphor, shown in the research to
be flawed in many respects is almost universally used on Internet page
design. The implications of the role of the container metaphor and the
need to involve users in a three dimensional metaphor have been
identified in the research.

d. Manipulation as a technique on the Internet is still in its infancy. The
technique exists but the examples of applications appear to be limited
as yet. The conclusions from the Main Study (see chapter 5 criteria 1,
p. 174 and 6, p. 185) suggested manipulation methods already
available in Java and other new scripting methods could be applied in a

constructive manner to the advantage of educational products.

7.5  Implications for future research methodology
The thesis can claim to have employed new technical methods of conducting research that

were not in use at the time the main study was carried out. This section summarises the

advantages which others may like to employ in their own work.

7.5.1 The digital audio recorder
Researchers who have had to carry out or supervise the lengthy, time-consuming and
exhausting research using conventional tape recorder and typed transcripts will recognise
from the descriptions in the methodology chapter just what advantages the new technology

used in the thesis can provide. It has been shown how the technical needs for the ability of
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recording for long periods, unobtrusively and confidently, with clarity of signal and
without interference from the computer have been met. The ability to search, collate and
transcribe far more accurately and efficiently allowing for more time spent on the analysis
of the content should also be self-evident. The methodology demonstrated the value to

future researchers of a systematic approach using the new technology and pointed to

benefits in other research contexts.

7.5.2 The digital database
The advantages of the digital recorder were fully realised in conjunction with the computer
database software (FileMaker). The principle of using a database itself might not be new.
What is a new development is the technique of being able to turn a generic database
product quickly and easily to support manual data analysis, specific to the task. A second
feature is being able to load the digitally transcribed information into the searchable
electronic file cards quickly, accurately and effectively. The research shows that problems
such as quality of sound, battery duration, and transcription using conventional tape
recorders as observation tools may have been successfully overcome. It is suggested that
advice against the use of tape recorders in current research methodology textbooks should

be reviewed to include the use of digital recording methods.
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7.6  Conclusion
What are the design features required to improve the quality of computer
interface interaction for 5 to 7-year-old children?
The research question has revealed a complex set of factors that challenges assumptions of
the early screen designers, and proposes a new paradigm that accounts for the desi en

features that improve the quality of interaction. Attention is focussed on new directions for

Internet development.

The process of the research has been one of reviewing, reconstructing and testing factors
that influence effective interface design for children, of redefining known elements and of
introducing new ones in a coherent strategy for a greater depth of engagement through a
new holistic paradigm of child and computer. Ergonomists knew of the unresolved
controversies in their analysis of the human-computer relationships they designed. Now,

technology has provided new opportunities to solve the inconsistencies.

The contribution of the thesis is to inform design ideas emerging with the new media
technologies. Educational ICT practitioners have a reference in the thesis to inform
opportunities for child-centred developments with deeper engagement and a fuller learning

experience.

The researcher intends that those interested in education will consider the proposals in this
thesis for improving the quality of interface interaction, a useful contribution, and apply

them to their own computer media to achieve and maintain high standards in education.
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Glossary of terms

Analogy Similari.ty: Expre_ssion or an expression involving explicit or implied
comparison of things basically unlike but with some striking similarities
(Merriam Websters’s Collegiate Thesaurus).

Archimedes A compl_lter mainly use?d ig schools produced by Acorn Computers.

For the six months ending in June 1997 Acorn's turnover dropped by £2.3m
to £14.2m. Acorn Computers Ltd was purchased on Tuesday 1st June 1999
by Morgan Stanley Dean Witter.

AUCE Advisory Unit Computers in Education. The Advisory Unit is an
independent organisation offering IT services and educational software to
schools.

BBC Micro An early personal computer developed principally for schools by the BBC.
The BBC Micro was launched to coincide with a computer literacy drive by
the BBC. The machine had possibly one of the best versions of BASIC out
of all of the computers at the time and also had good expansion capabilities
including networking.

BECTa British Education Communications and Technology Agency formerly the
National Council for Educational Technology.

CD-ROM  An abbreviation of Compact Disc ROM (Read Only Memory). Data is
written in 2048 byte blocks. Data held in pits and grooves on the disc and
read by a laser beam.

Cognitive psychology
The study of human memory, learning, knowledge presentation and skill
acquisition.

Edutainment A term to describe early CD-ROM titles (US) which were considered to be of
educational value at home as well as school presenting educational material in
an entertaining manner. Also meaning a product which failed to achieve either
objectives.

Engagement Attract attention, employ occupy (person, powers, thought). Emotional
involvement or commitment (Oxford Illustrated Dictionary).

GUI An acronym for graphical user interface.

HCI Human-computer interaction is a discipline concerned with the design,
evaluation and implementation of interactive computing systems for human use
and with the study of major phenomena in the interactive relationship.

ILS Integrated Learning System. A computer program that provides interactive
learning resources which track student’s progress, gives feedback of secfions
completed, marks attained for tests and records student’s data for analysis by a

Supervisor.

Isomorphism N '
The creation of possibilities of individuals learning from other systems.

Isomorphism is demonstrated in NLP therapeutic situations when ‘
individuals are encouraged to connect the stories they tell about events in

their lives to their behaviour. .
IT Information Technology or Informatics can be defined as the science of



Glossary

e etlowing clements, which defe the vty ceTmon.bu ncludes
: ) ne the variety of IT applications in

Prlrpary Schoo!s over the years. These are programming, Computer-

Ass1_sted Lean.nng, Simulations, Multimedia Software and Information

Retneval.. IT is also considered to be synonymous with basic IT skills.

ICT Inform‘atlon and Communications Technology, "something that supports
education goals". Broad categories of the applications of ICT used in
education include:

1. General tools, applied for specific uses in education, e. g. word
processing, presentation, spreadsheet

2. Communications software; e-mail, video conferencing, Internet
browsers. resources, especially Internet/Web based, whether of a
general or specific educational nature.

3. Computer-assisted instruction e.g. drill and practice, integrated learning
systems (ILS). These are ‘systems across computer networks that deliver
computer-assisted instruction, and which record and report student
achievement'.

4. Computer-based assessment tools, still in early development.
Examination boards are working on computer-based examinations.

5. Management tools; classroom procedures, students’ progress, deficiency
analysis etc financial, personnel and educational resources; presentation
of results externally to parents, governors, inspectorate, general public;
communication with parents and students.

Interactive  Of, relating to, or being a two-way electronic communication
system (as a telephone, cable television, or a computer) that involves a
user's orders (as for information or merchandise) or responses (as to a poll)
(Merriam-Webster's Collegiate Dictionary)

Internet A world-wide computer network, which is formed from many local area
networks (LANS). It has no central point and uses whatever network
connections it can find to transmit its own data packets.

JMI Junior, Mixed and Infants School, a common form of primary school
organisation with an infants departments and with children staying on until 11
before going to Secondary school instead of moving to a Middle school first.

Manipulation
To treat or operate with the hands or by mechanical means especially in a
skilful manner (Merriam-Webster's Collegiate Dictionary).

Mouseup/Mousedown
Occurs when the user presses any mouse button. Often used with the .
corresponding MouseDown event to define what occurs when a mouse button 1s
pressed and released. _ o

Metaphor "A figure of speech by which a thing is spoken of as being that which 1t .onl y
resembles, as when a ferocious man is called a tiger" (Chambers' Twentieth
Century Dictionary ). o L
"A figure of speech in which a term is transferreq froTn. the objec.t it ordinarily |
designates to an object it may designate only by implicit comparison or analogy.

as in the phrase 'evening of life.” (American Heritage Dictionary).
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Multimedia

NCET
New Media

Ontological
PDF

Radiovision

Shareware
Starcatcher

Glossary

o s st e anen e i

. ship an attribute, a suggested sense. or
sorpethmg closely related, such as effect for cause the imputed relationship
being that of contiguity’ Wilo.len, Anthony (1987): The Rules Are No Game:
The Strategy of Communication. London: Routledge & Kegan Paul

T hg use of computers to present text, graphics, video, animation, and sound in
an 1n‘tegra.ted way. Long touted as the future revolution in computing,
multlmf:dla applications were, until the mid-90s, uncommon due to the
expensive hardware Tequi.red. With increases in performance and decreases in
price, h.owe\fer, multimedia is now commonplace. Nearly all PCs are capable of
displaying video, though the resolution available depends on the power of the
computer's video adapter and CPU. (Webopedia.com Internet dictionary
definition). '
National Council for Educational Technology.

There are two fundamental points that distinguish "new" media from media that
preceded it, much of which still exists:

1. how it is transmitted and accessible < both the new emphasis on the
integration of text, pictures, video, sound; and the increasing use of the
internet as the vehicle;

2. interactivity — this is both a defining feature of "new" media and likely
to be the most significant area for "future new" media development.

Encompassing, the integration of computers, computer networking, and
multimedia.

(Canadian Radio-television and Telecommunications Commission)

The human concern for physical orientations, objects, substances and seeing.
Portable Document Format. Adobe software which ensures that documents in
PDF preserve the exact look and content of the originals, complete with fonts
and graphics, and can be printed, distributed by e-mail, and shared and stored
on the Web, an intranet, a file system, or a CD-ROM for other users to view on
all platforms.

A term used to describe a filmstrip sent to schools with an audio accompanying
broadcast on national radio. The system was developed by BBC School Radio.
The practice has now ceased and a complete archive of the output is available at
the Institute of Education, L.ondon.

Software that can be used for a nominal fee to the author.

The title of a series of music programmes broadcast for 5 to 7 year old children
under the Time and Tune School Radio Series.

Usability Engineering

VDU
WWW

A study of the effectiveness, efficiency and satisfaction with which specified
users can achieve specified goals in particular environments.

Visual Display Unit. An early name for a computer screen.

The World Wide Web is a collection of documents with web pages that can
contain text, pictures, audio and video and other elements like virtual r'eality.
The World Wide Consortium has taken on the responsibility for evolving the
various international protocols and standards associated with the Web. It is an

international industry-supported consortium, jointly hosted by three institutions:
220
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the Massachusetts Institute of Technology's Laboratory for Computer Science --
MIT/LCS (America); the National Institute for Research in Computer Science
and Control -- INRIA (Europe); and Keio University Shonan Fujisawa Campus
(Asia). All three hosts work together to form the "W3C Team", providing a
neutral leadership in the evolution of the Web.
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Appendix 1:

Main s@dy data collection schedules: showing school name, date and time, the focus of
areas of interest and the seating plan of the children used to log names.

OBSERVATION SCHEDULE

School: WOOD END
Date:20 May 1997

Time:

Focus:

THE OPENING SCREEN

Child seating Plan

Appendices

a) The design and screen layout

ACTIVITY |

b) The instructions

¢) The actions using the mouse

a) The design and screen layout

ACTIVITY 2

b) The instructions

¢) The actions using the mouse

a) The design and screen layout

ACTIVITY 3

b) The instructions

¢) The actions using the mouse

a) The design and screen layout

ACTIVITY 4

b) The instructions

¢) The actions using the mouse

a) The design and screen layout

ACTIVITY 5

b) The instructions

¢) The actions using the mouse

a) The design and screen layout

ACTIVITY 6

b) The instructions

¢} The actions using the mouse

a) The design and screen layout

THE STORY

b) The instructions

¢) The actions using the mouse

a) The design and screen layout

THE SONG

b) The instructions

¢) The actions using the mouse

a) The design and screen layout

b) The instructions

¢) The actions using the mouse

OO
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Children’s interview schedule showing the name of the school, date, question checklist

child name log, for audio recordings.

Wood End 20th May 1997
Children's Interview Schedule
A reminder

The focus of the study is

a) The design and screen layout
b) The instructions

¢) The actions using the mouse

THE OPENING SCREEN

1) What did you do when you saw the opening picture?

2) When you saw the first picture what did you think about?
PROMPT: Tell me more about it
PROMPT: What happened after that

3) What did you think you had to do when you saw this screen?

4) What did you want to click on first?

5) Did you have any idea who Starcatcher might be?

6) Did ytou have any feelings when you saw the screen?

ACTIVITY 1

1) Was it clear what you had to do just from the pictures on the screen?
2) Did you understand what the children were telling you to do?

3) What did you find out when you moved the mouse around?

Supplementaries
4) Tell me what y ou were doing with the screen?
5) How easy was it to move the letters around?
6) What did you think about when you were moving the letters around?
7) What did it make you feel like?
8) What words would you use to tell me how you felt when you were
moving the letters?

ACTIVITY 2

1) Was it clear what you had to do just from the pictures on the screen?
2) Did you understand what the children were telling you to do?

3) What did you find out when you moved the mouse around?

Supplementaries
4) What did you think was going to happen when you moved the planets?
5) What did you feel like when you put them in to the pockets?

ACTIVITY 3 .

1) Was it clear what you had to do just from the pictures on the screen?
2) Did you understand what the children were telling you to do?

3) What did you find out when you moved the mouse around?

Supplementaries

1) How different is it from the previous task?

2) How easy was it to do this task?

3) Do you like moving things around?

4) Did moving things around help you do what was asked?

5) What did you think about when you had to move the planets
in to the pockets? _ )

6) Why did you think you had to move the things about? ,

7) How would you have done this task without the computer”

CH = Child

Appendices

CH1

CH2

CH3

CH4

CHS
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Children’s interview schedule con’t

ACTIVITY 4

1) Was it clear what you had to do just from the pictures on the screen?
2) Did you understand what the children were telling you to do?

3) What did you find out when you moved the mouse around?

Supplementaries
4) What did you like about moving the beater?
5) Was this easy or difficult to do at first?
6) What was /easy/ difficult about it?
Tell me about that?
6) How did moving the instruments help you?
7) What do you think was going to happen when you moved
the instruments?
8) Why did you think you had to move the instruments?

ACTIVITY S

1) Was it clear what you had to do just from the pictures on the screen?
2) Did you understand what the children were telling you to do?

3) What did you find out when you moved the mouse around?

Supplementaries
4) How is this different from the other (previous)
5) What did you think about this?
6) Is there something you don't like about this?
7) What did you like about this task?
8) Tell me what you feel about moving the stars around?

ACTIVITY 6

1) Was it clear what you had to do just from the pictures on the screen?
2) Did you understand what the children were telling you to do?

3) What did you find out when you moved the mouse around?

Supplementaries
4) What are all the different things you can do with this task?
5) Which do you like doing most?
6) What is best and worst about this task?

THE STORY

1) Was it clear what you had to do just from the pictures on the screen?
2) Did you understand what the children were telling you to do?

3) What did you find out when you moved the mouse around?

Supplementaries

4) What did you think was going to happen here?
5) Did you feel you were going to see her with the children?
6) What did you think about Starcatcher when you saw him?
7) Do you think he was nice or nasty? _
8) What are the differences between this story and reading a book?
9) What does looking down on the picture make you feel like?
10) What does taking the children in to the house make you feel like?
11) Do you think you are going into the house with the children now ?
12) Is Starcatcher a real person?
13) Would you like to meet Starcatcher?
14) What would he say to you? o
15) When you clicked and dragged the child into the house

what did it make you feel?

Appendices

CH1

CH2

CH3

CH4

CHS
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Children’s interview schedule con’t

SONG
1) Was it clear what you had to do just from the pictures on the screen?

2) Did you understand what the children were telling you to do?
3) What did you find out when you moved the mouse around?
Supplementaries

4) How does it help you to learn songs?
5) What is the difference between learning a song like this and in class?

GENERAL QUESTIONS

1) Is there one word you could use to tell me about the software?

2) Can you tell me how this software is different from other computer
software in the school??

3) What do think about the idea of listening to what to do?
4) What do you think about children’s voices giving you things to do.

5) Tell me what it is like making the mouse moving things
around the screen?

Appendices

CH1

CH2

CH3

CH4

CHS5
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Appendices

Teachers’ interview schedule

Name:
School

Teaching Experience:
Specialism:

Preamble

The study is an in depth exploration of “what features of the Starcatcher interface
improve the quality of interaction”.

The interface means the computer screen.
Interaction means how the children are involved or are engaged by the interface.
The focus of the study is not the subject matter which is music, but the interface itself.

I would like to ask you about several key features about the design of the Starcatcher
interface that the authors consider important. I am particularly interested in how the
interface works in practice.

You are asked to just observe what some of the children are doing on the computer
during the day making sure you are able to see the progam in total during that time
(max 15 mins).

GENERAL QUESTIONS

1. Is there one comment about the software that strikes you right away as the most
important to make?

2. How do you think the way the software works compares to other multimedia products
in the school?

3. The authors believe the voice instructions are a very important part of the interface
because children don’t have to read?

4. The authors believe it is important that the instructions are read out by children,
because they provide peer group confidence?

5. The authors say children are more engaged in the learning process because children

are using the mouse like at tool (beater) in this product.
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Appendices

Teachers’ interview schedule con’t

The questions focus on the quality of:
a) The design and screen layout
b) The instructions
c) The actions using the mouse and the role they each play in fully involving children in
completing the task.

The research also seeks to make a comparison between the different interfaces.

PARTICULAR QUESTIONS ABOUT EACH INTERFACE
Discussion whilst looking at the interface

THE OPENING SCREEN
1. What comment have you to make about the instructions?
2. To what extent does the artwork clearly indicate the task to be done by the children?
PROBE: The authors say this interface works because an open question encourages
children to explore?
PROBE: What do you think would happen if children were told what to do?
3. What would you like to say about this screen and how it works in the classroom?

SUMMARY: Were there particular comments to note from your observations of what the
children did?

ACTIVITY 1
1. What comment have you to make about the instructions?
2. To what extent does the artwork clearly indicate the task to be done by the children?
3. The authors believe this interface helps children to spell because children have to
move the letters around rather than type them in?
1. To what extent do you think that moving the letters around helps or hinders children in

achieving this task?
2. 'What comments have you to make about the way children were using the mouse?

SUMMARY: Were there particular comments to note from your observations of what the
children did?
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Appendices

Teachers’ interview schedule con’t

ACTIVITY 2
1. What comment have you to make about the instructions?
2. To what extent does the athork clearly indicate the task to be done by the children?
3. 'tl"okv:;hat extent do you think that moving the objects helps children in achieving this
ask?
4, ;Fo 1:‘v)hat extent do you think that moving the objects hinders children in achieving this
ask’
5. What comments have you to make about the way children were using the mouse?
6. How does this task differ from the previous task?
SUMMARY: Where there particular comments to note from your observations of what
the children did?
ACTIVITY 3 to ACTIVITY 6
1. What comment have you to make about the instructions?
2. To what extent does the artwork clearly indicate the task to be done by the children?
3. What comments have you to make about the way children were using the mouse?
4. PROMPT: To what extent do you think that moving the objects helps or hinders
children in achieving this task?
5. How does this task differ from the previous task?
SUMMARY': Were there particular comments to note from your observations of what the
children did?
THE STORY
1. What comment have you to make about the instructions?
2. To what extent does the artwork clearly indicate the task to be done by the children?
3. The authors believe the story interface involves children more because they have to
take themselves (click and drag) into the story?
4, The authors believe the story interface involves children more because of the looking
down nature of the interface?
5. The authors believe the story interface involves children more because the interface

allows them to look over the shoulder of the children in a story?

SUMMARY: Were there particular comments to note from your observations of what the
children did?

THE SONG

1.
2.
3.

What comment have you to make about the instructions? .
To what extent does the artwork clearly indicate the task to be done by the children?
The authors believe the interface will help children to learn the words and the tune of

songs more quickly?

CLARIFY: What effect has the ability of the screen to highlight words as they are sung?
CLARIFY What effect has the ability of children to repeat the words and the tune?
4. How would you use this element of the package in the classroom?

5.

How might it change the way you taught the tune and the song

SUMMARY ' . _
Were there particular comments to note from your observations of what the children did?
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TEACHER'S CONTROL SCREEN
Demonstration first:

1.

Experts may say that because you, the teacher can switch sections on and off you are
now in control of the software. Comment?

2. Would you find this screen easy to use yourself?
3.
4. The authors believe the control screen allows you to organise work for different ability

How would this screen help you organise classroom activities and learning?

levels in the class.

FINAL SUMMARY COMMENTS

1. What views do you have about this software?
2.
3.

Does the organisation of the software fit in with everyday classroom practice?

The authors say that because groups of three children are the most usual in a primary
school the interface is ideal for group work.

Could you identify one aspect of the interface that works well?

Is there anything else you would like to add?
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Appendix 3:

List of papers and presentations during the research period
Work in progress, Presentation, School of Cognitive and Computing
Sciences, University of Sussex, June, 2000. -

Implications of current (PhD) research for course design and content. 5* Annual Research
Conference, West Herts College, July, 2000.

VR: the Educational advantage, VR and Business lecture programme for DTI TEC North
Wales, November, 1999.

Demonstration of VRprojects software, The Metropolitan Police Forensic Science Laboratory
(MPFSL), October, 1999.

Virtual Reality the commercial potential, Presentation, DTI VR Forum April, 1999.

Virtual Reality Photography: a new educational tool, paper, CAL 1999, Virtuality in
Education. March, 1999.

Teaching Geography: Virtual Reality Photography for Geographers, Nol 24, No:1 January, 1999.
Primary Geographer. The Virtual Reality School Trip. No: 33, April, 1998.

Aerial Virtual Reality Photography Paper, GIS Conference, Birkbeck College, May, 1998.
Virtually Helicopters, Article, Virtual Reality Helicopter Rotor Torque Autumn, 1998.

Virtual Photography for Geography, Presentation, Geographical Association Conference, April,
1998.

Visual elements and container metaphors in multimedia, British Journal of Educational
Technology. Vol 28, No: 2 April, 1997.

Types of Learning with IT, Course, School of Education Licensed Teachers, June, 1997.

Work in progess, presentation, MENO (Multimedia and Narrative Organisation): Workshop for
Designers, Institute of Educational Technology, Open University, November, 1997.

The Virtual University, presentation. Middlesex University School of Education Staff
Awayday, January, 1997.

Don’t get lost navigating Multimedia: - use the container metaphor. paper, Mucort:

Middlesex University Research Conference Dec, 1996.

What Makes Children Click? Paper Leicester University School of Education, October, 1996.
Strcatcher Project Update, presentation, BBC Radio Venture Centre. March, 1996

Research update Paper, School of Education Middlesex University. January, 1996.
Starcatcher Interactive , BBC Education goes Interactive, accepted 'Euro Education 96' Denmark.
Work in progress, Paper Research Seminar Middlesex University School of Education March,

1995.
Work in progress, Presentation. Human Factors Dept. British Aerospace. Sowerby.

January, 1995. . |
What makes children click? Keynote speaker at International Conference of Media

Communications, MediaCOM, 1995. |
Mapping Childhood metaphors in 3-D, WCCE, paper World Conference in Computer

Education, Birmingham, July, 1995. '
Work in progress, Multimedia Association December, 1995. .
The Electronic Hearth: Interactivity and the Human Interface Paper, MediaWaves October,

1995. . '
What Makes Children Click? Presentation, Computer-Mediated Learning

University, December, 1994.

Group Middlesex
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Appendix 4: Starcatcher Pr
- : ogramme 1 of the Series (cassette ta ' i:
publications) See separate attachment. e

Appendix S: The CD-ROM of the research tool (Mac version)

STARCATCHER?
¥ % a3

Operating instructions
Y ou should copy the whole folder RESEARCHTOOL onto you Hard Drive. The projector STA RRY all other files
should always be kept in the same folder.
1) Double click on STARRY
2) When the title screen appears hold down Alt + Apple keys
3) Click on top left star above 'Who'is Starcatcher’
4) Choose Programme 1 (from the teacher's control panel)
5) Click Return to Main Menu
6) The Research Tool is now live. Rollc
a few second an audio file will play
7) Apple Q to exit

ywer the figures to begin your exploration. If the mouse 1S nOL MO ed for

"Who is Starcather?"

Other stars surrounding the "‘Who 1s Starcatcher title control other functions, but are for demonstration only. Use the
ould have your soun

Programme 1 option 1o switch on all facilities. You sh
switched on to use the Research Tool (as all instructions are audio).
If you have problems please phone O 44) 7778 537 505 or 0(44) 1992 59 292 Mike Howarth

d functions on your Mac compulter
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Appendix 6: Field Work Diary Part 2: PowerPoint Presentations Reports For
BBC Education Directorate

See in file Fieldworkdiary2.doc on accompanying CD-ROM

1

10A

REPORT CIRCULATION LIST

I BN

The N CET CD-ROMs in Primary Schools Initiative. Photographs and screen displays and
analysis of classroom use of CD-ROMs during summer term 1994. "Schools needs." This

material used by NCET Field Officers.
CD-ROMs in Secondary Schools . Photographs and reports signalling the growth in

importance of CD-ROM in the school library, careers departments.

CD-ROM Task Cards . Evidence through working examples of National Curriculum
applications of 10 well known Edutainment CD-ROMs (mainly from America).

Pros and Cons of NCET Project CD-ROMs . An analysis of classroom use of CD-ROMs,

emphasising the problems created by their design.
CD-ROM DESIGN A: Iconitis. A focused examination, with examples, of the problems

children experience due to poorly designed icons.
CD-ROM DESIGN B: Symbols and Metaphors . What makes children tick/click? An

M.Phil introductory paper, - interface design, preconscious, children's metaphors.
Operating Conditions in Primary Schools (photos).

What's wrong with Dorling Kindersiey CD ROMs in the classroom. Screen design and

effect on children's perception.
The Perfect CD-ROM - a brief list of requirements.

The making of the Secondary Progs. CD-ROM Catalogue. The production sequence,

facilities at Interactive Media QUPC and tools required with implications for future
products for the Education Directorate.
Summary of PhD research at 1/12/95 Mike Howarth Interactive Media Group Open

University Production Centre.

Jane Drabble
Terry Marsh
David Mortimer
Clive Holloway
Liz Forgan
Heather Morris
Julie Cogill

Jay Johnston
Roger Fry

Sara Hemmings
Geof Marshall-Taylor
Jane Shaw
Mathew Lee
Lucia Jones

Director of Education

Head of Programmes, BBC Education
Head of Multimedia Publications

Head of Programmes, OUPC

Controller Radio 4

Director Educational Publications

Chief Education Officer

Chief Assistant, Education Programmes
Resource Manager

Head of Developments, BBC Enterprises
Executive Producer Education Radio
Chief Education Officer Continuing Education.
Strategy Planner

Head Education Policy and Services
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