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1.1.2 Developing a general awareness of technology amongst pupils 

From these initial experiences, I realised that some activities were particularly successful 

in stimulating interest in those pupils who did not have a strong interest or background in 

teclmology. I noted that some pupils who may never have considered a career in a 

teclmological field started to consider mechanical engineering as their future career. For 

example, one pupil had not wanted to take part in the activity because she did not feel that 

engineering held any interest for her. The activity required her to use computer-aided 

drafting and computer-aided manufacture (CAD/CAM) software to design a brass radio 

knob (See Figure 1). This component would then be manufactured on the Department's 

computerised numerically-controlled (CNC) lathe. Her response to the activity is shown in 

the following quotation: 

I did not believe how sophisticated technology actually was until I saw what can be done, and that it is 

only a small aspect. It was an educational experience which I learnt a lot from. The computer 

programme was amazingly put together and it was rewarding to have the result being made almost 

instantaneously. I was not very excited about going in the beginning but when I got there, I found it 

extremely fascinating and enjoyed every minute of it. 

M.x"'r~ 

GOO x21. 00 22 . 00 
G66 pSO 0130 
GOO xO.OO ZO.OO 
G01 XB.90 20.00 
G01 X11. 90 Z-1 . 50 

J 1 I ' ~I I . III II I 

rSelecl cOlllmand · 

uO.20 Slnql., s lt'p EJ 

:82100 -
'rOOS-··-
PerR8¥ 

111M 

\aSs 
1-0-1 --

XIT.90 --
2:"21[00 -

Figure 1 - CAD/CAM development of a brass radio knob 

Other feedback of this nature made me realise that one cannot take for granted how pupils 

(or students for that matter) approach and interact with teclmology. There were many 

individuals with whom I interacted through these Departmental visits that appeared to be 

uncomfortable in teclmological environments. However, once they had completed the 
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have a rewarding experience through this process. This included pupils who had overtly 

shown no interest in being involved at all. 

fl' NelMeehng I!lIiI £j 

!;;aft ~iew Ioals .!::!e/p 

Figure 2 - Video conference showing a brass radio knob being machined 

1.2 Rationale for the study 

Being committed to improving the programme of activities I was taking to schools, I came 

to appreciate that it was not possible to continue working from anecdotal evidence as had 

been the case up to that point. There was the need to draw on relevant research in this area 

to give a sound theoretical underpinning to the approach adopted. The two relevant areas 

of research concerned how pupils conceive technology and how pupils interact with 

technological artefacts. Both these areas fall under the broader framework of technological 

literacy. The first research area focuses on what is generally termed 'the nature of 

technology', while the second focuses on issues of technological capability and capacity 

and critical thinking. Together these can be seen to constitute dimensions of the broader 

notion of 'technological literacy' , which although much debated for its exact meaning (see, 

for example, Barnett, 1995), is very useful umbrella concept for the concerns of this thesis, 

as will presently be demonstrated. 

Much of the debate around technological literacy has centred around whether technology is 

an appropriate subject for inclusion in the school curriculum (for example, Barnett, 1995; 

6 
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Grade 8 Exemplar - Level 5 
-~ A • Technology means ditTerent things to ditTerent people" • 

When you read the word "Technology" what comes into your mind? Tell what 

technology means to you by drawing pictures and writing about it in the space below. 

---­I 

Figure 4 - An example of the response to the open-response question about technology 
(Saskatchewan Education, 2001, p.24) 

For the closed-response question, a list of28 items was given for pupils to consider. Of 

these items, 23 were examples of technology. The assumption behind this question was 

that the more of the 23 items pupils selected, 'the broader view of technology they have' 

(Saskatchewan Education, 2001, p.2S). Table 4 shows the results of the percentage of 

pupils in Grade 11, the same Grade as the pupils participating in the present investigation, 

28 
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Level 5 

Level 4 and 
above 

Level 3 and 
above 

Level 2 and 
above 

Level I and 

above 

10.8% 

.... i-4 

~ 

Grade 11 Results 

42.1% 

+ • 

o Results 

... Expectation 
H Margin of Error 

81.2% 

+ 
1 96.2% 

+ • 
1 00.0% 

~ .. 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Figure 5 - Results of dimension one, 'understanding, describing and adapting technology' 
(Saskatchewan Education, 2001, p.23) 

Using technology, including computers 

To assess their fourth dimension of technological literacy, using technology, including 

computers, pupils were given a series of tasks to perform. The five tasks were word 

processing, Internet searching, using a product of technology, and finally the design, 

planning and building of a model of technology. In the context of the current investigation, 

the task 'using a product of technology' is the most relevant to highlight in detail. 

The activity for this task involved the time and alarm setting function of a digital alarm 

clock, as well as the use of the clock's radio function. The activity aimed to test whether 

pupils could follow an instruction manual to complete a task (being functionally literate). 

Pupils were given specific exercises to complete as well as a problem that the alarm clock 

could help them solve. The assessment criteria for this dimension of technological literacy 

are presented in Table 5. 

30 
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aspects that are simultaneously in mind, based on the experience of the situation, are 

referred to as being part of a thematic field. While focussing on this phenomenon, there 

will be aspects that you will not focus on as fully because they are not directly related to 

the phenomenon. These non-related aspects are moved to the margin of awareness. Within 

the thematic field, some aspects will come to the fore and become central to one's focus of 

awareness. These are referred to as the 'theme of ... awareness' (Marton & Booth, 1997, 

p.98). Figure 8 shows how it is possible to illustrate these regions of the structure of 

awareness graphically. It is important to note that these are not three distinct (or 

delineated) areas as they may appear in the figure. They should be thought of as forming 

part of a continuum, an 'infinitely differentiated figure-ground structure' (Marton, 1994, 

p.4427). 

Figure 8 - The structure of awareness (Booth, 1992, p.266) 

The ideas just described are best illustrated by means of an example. At another location in 

the scrap-yard of the previous example is a shed containing all manner of second-hand 

motorcar parts. You are particularly interested in a replacement engine for your motorcar. 

As you enter and look around, you notice a large table with a wide range of compatible 

engines. At this moment, you are focussing on the engines collectively; the number of 

cylinders, their size, their physical condition, etc. The table of engines makes up the 

thematic field with other pruis in the shed now relegated to the margin. While you are 

focussing on the table of engines, one falls off the edge of the table onto the floor. At this 

moment, your focus shifts to that patiicular engine. This engine, and its characteristics, 

now becomes central to your awareness. Thus, within the thematic field, these aspects 

make up the theme of awareness - you are still aware of the other engines, but in a limited 

way. 
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having these items operate as they chose. However, one of the characteristics required of 

technological artefacts in the context of this investigation was that they not be perceived as 

being beyond understanding what was required, or possible. For many pupils, the 

multiboard fell into this category. With this perception in mind, an intermediate step was 

developed as a stepping-stone for pupils who had never interacted with anything of this 

nature before, thus enabling them to facilitate the building of their level of ability and 

confidence until they were ready to interact with the multiboard. This intermediate step 

consisted of two 'simpler' technological artefacts, both perceptually easier to understand 

(see Figure 10 and Figure 11). The programming required to make the simpler 

technological artefact operate was identical to the multi board, but the perceived 

'complexity' of the multi board was dramatically reduced. 

Figure 9 - The multiboard Figure 10 - The light 
emitting diode (LED) board 

~i)~' " ...,. :"\ ; 

I
, :'.: , .. 'c~ .~ 

'''. . ia 
. - ....... -

'I'''' . 

. ;,, ~ .8 - II'" 

• _ '''to 
- t·~ 

-~'"'' \ : .' f . . '.. ' , " .. -. .:.) '.' .,. -.,. 

Figure 11 - The digital eight 

The first of these simpler steps was to control a series of eight light-emitting diodes 

(LEDs) on an LED board (shown in Figure 10) by using a computer. The LED board was 

the ideal entry point to the activity as a first step to learning how to interact with the 

multiboard and consequently, control the 'outside world' using a computer. Its operation 

was straightforward. The binary equivalent of a decimal number sent via the computer to 

the LED board was represented directly on the LED display. For example, the binary 

equivalent of 171 is 1010101 L Thus, a pupil 'sending' the decimal number 171 via the 

computer to the LED board would result in the first, third, fifth, seventh and eighth LEDs 

being illuminated. 

Once pupils had grown comfortable in controlling the operation of LEDs through a 

computer-based conversion of decimal numbers, the LED board was replaced by the 7-

segment common-cathode LED display (referred to hereafter as a 'digital eight') shown in 
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The programming language selected was Microsoft's QBasic. This DOS-based programme 

proved simple for the pupils to begin using immediately. It had no user interface that 

needed to be learnt and only one line of computer code was required to make any 

combination of the LEDs or devices operate. An example of a line of computer code that a 

pupil would use is: OUT &H378, 109 (see Figure 12). This computer code can be 

interpreted as an output from the computer to parallel port 378 and the binary equivalent 

of 109 (ie, 0110110 1) must be sent to that port. When pupils connected the computer to the 

LED board, the result of this command would be to light up, from the right-hand side of 

Figure 10, the first, third, fourth, sixth, and seventh LEDs. When the digital eight replaced 

the LED board, for the same line of programming code, the number 3 would appear. When 

the digital eight was replaced by the multiboard, again using the same line of code, the fan, 

buzzer, and heater would operate. 

Figure 12 - Microsoft's QBasic showing a line of computer code 

Microsoft's QBasic thus provided the ideal basis on which to integrate the control aspect 

into the structured activity as little focus needed to be placed on the mechanics of QBasic 

as a programming language. To increase flexibility, pupils were also shown how they 

could type a number of instances of the same line of code (with different decimal numbers) 

underneath each other for a series of operations to take place (see Figure 13). Finally, they 

were shown how using a SLEEP statement between lines could act as a pause before the 

next line executed. 

Enabling the interaction 

My prior experience showed that undirected exposure to technological artefacts such as 

these was not very successful. Pupils did not have a point of entry to the artefacts in the 

activity and consequently their interaction for the most part remained limited. However, 

those pupils who were guided into the interaction could swiftly progress to 'self-directed' 
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interaction. Consequently, I felt it was necessary to develop a structured path to lead pupils 

(both with strong and weak computing backgrounds) through the process of becoming 

familiar with the environment and finally to being able to interact with the multiboard with 

confidence. 

Figure 13 -Illustration of multiple lines of computer code separated by 'pause' statements 

To provide this entry point to the structured activity, a worksheet was developed (see 

Appendix A). This worksheet guided pupils through the process of being able to 

programme the computer code required to control the LEDs on the LED board, the LED 

segments on the digital eight and finally the various devices on the multiboard. The 

worksheet was very specific in its initial instructions in order to provide a scaffolded 

learning experience for pupils as they discovered how to have the control to tum LEDs on 

or off. However, even at this stage, pupils were encouraged to try their own ideas and 

combinations. The worksheet led the pupils from the LED board, via the digital eight into 

interacting with the multiboard. By this stage, the scaffold was complete and the pupils 

were left to experiment and try out different ideas with the multi board. The worksheet was 

now essentially open-ended to give pupils flexibility in what they do with the devices on 

the multiboard. 

The structured activity was thus a collection of the three aspects described in this section. 

First, there were the three technological artefacts. Secondly, there was the software 

programming language to control the operation of these artefacts. Finally, a worksheet 

facilitated an easy entry-point into interacting with the activity as a whole. The multiboard 

was clearly a central aspect of this structured activity. The format of the multi board 

described above developed as the result of an iterative development over a number of 

years. The following discussion describes how this development took place. 
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Figure 14 - The prototype multiboard 

Pilot testing of this arrangement showed that some pupils became a little confused by the 

layout and intimidated by the perceived complexity of the box itself. They lost sight of the 

fact that as easy as it was to switch on or off an LED, so was it to control a more realistic 

device. Some did not easily grasp that the process was conceptually the same in each 

instance. 

The redeveloped multiboard (shown in Figure 9) managed to address these concerns. It 

moved away from using a modified LED board and incorporated a new printed-circuit 

board (PCB) where the focus was only on the devices to be controlled and not on how the 

power got to the components or that conceptually, a device was simply replacing an LED. 

The PCB and the devices were mounted on a single piece of Perspex resulting in a 

significantly smaller package for pupils to work with. A heater and a relay switch were 

also added as additional devices to control. Further piloting of this new multi board resulted 

in the resistor (which acted as the heater) specifications being changed. The resistance was 

made higher so that the 'heater' got hot more rapidly. For safety reasons, the resistance of 

the resistor was still chosen such that it would not get hot enough to burn the skin when 

touched. 

4.2.3 Summary 

This section has described how it was possible to constitute a shared and meaningful 

experience for pupils of the phenomena described in the research questions. In the case of 

the first research question, I argued that using photographs taken by pupils of technology 

in their lives was the ideal method to explore pupils' conceptions of technology. The 

important aspect of the introduction of these photographs into the interview conversation 
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l'iltP(1{)r1f'" was used as one criterion for variation that "nr,,,,!>rprl critical 

different ways of eX!lenenC This criterion was also seen 

in useful outcomes, in tenns 

transition from one way 

awareness within the theme 

into what would be to facilitate the 

to another. In this way, themes 

related dimensions 

"'AIJa1l:Ull'~ awareness 

in which each level of 

a new dimension of variation. These themes were constituted 

from a second order in the same way as the dimensions of variation of which are 

In this way, the themes awareness could be as also ~C"''''''"'U'5 

dimensions of variation in awareness, but of a more referred to that 

term. 
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are now turn. 
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the fit/I extent of 
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""l15<JLUU'U was to a 

context was 
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context on 

nature a 

content 

to 

were 

terms 
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Table 7 - Outcome space oftbe ways 

eCl1n()lOgv IS 

A conceived of 
as an artefact 

B as the 

artefacts 

c 

D 

artefacts 

or features. 

! The use of artefacts for a 
purpose is central and the 

of an artefact to 

result, There is no focus on 
whom these 

that 

are 
an 'active' process of 
artefact with a focus 
on an 
between form and function 
and the process used 
to get the artefact to its 
present condition. 

UeIJenUaJll on 

technoic.gy relates to the "rr\"prt1F'~ 
artefacts. 

'UJ,V,"",,"" a process, 
the nature of an artefact may be "U'~H:Sll15, 
utilisation of an artefact is nnnr,rt<>nt 

of 

IS no 

purpose, but it is now 
of this function that is 

function and utilisation of an artefact 

or 
UnJUlvH,l:> as the fundamental 

1 
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Table 8 

II 

IV 

direction 

a Iec:nnOl()glcal 
artefact is 

instruction 

the interaction can be self­
motivated. The ,.,nitTI'''·'' 
focus instruction 
enable the use of the 
artefact. 

tec:hnol(HHCal artefact 

to 

The method of interaction 

which to work. 

Structure 

Interaction a ",,""HU",'iS 

in a formalised context where 

""'"""U'A~V~ purpose derived from this interaction 
AU~A~"'O the artefact work within a 

"p~."Ul" framework as the 
The interaction is characterised their 

level of detachment from this interaction. 

minimum level 
0""~"AUv function. 

recluu'ed to direct the 
activities. 

Interaction takes 
initiated free 

in the context of self-

to inform the interaction with the 
_""'U'U",",,,,,,, artefact. Prior "Yln",""""P is used to 
self-initiate undirected interaction with an artefact. 
It that an artefact of 
functions and set out determine what 
are and make the artefact operate. 
of the of the artefact and full 

yet a sense 

inform the interaction with a ,\O\..llllV1CJ;O,,\val 

The purpose is to understand both how to use an 
artefact and the function of that artefact. It is a 
conscious process 
of the artefact. in 
their interaction with the artefact and interact 

with it within their 0\11Il defined 
There a and aspect to 

the interaction which nrr,u",,,,, 
engagement with the 

1 
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tenns 

are 

extracts cannot ""'V""", 

a 

etc. 

as 

att:actleo to 

a 

some 

as 

on 

on 

IS 

. It's the same There were lots of cords and wires and it's 

which made me think away when I saw it 

are 

run 

a 

a 

It 
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as an "rtP,<>f', is exterLO<::O 

The door is 

What makes the door recnnOl(]'2:V 

You need levers on the 

to close it and lock it. 

in order for it to open and close and you 

extract 

an !lrT.~T!l(,T that is no 

So if you had to take out the motor, out of the """"'Ill"" machine and 

it 011 a scrap will it still be ",,,uu~n' .... y 

not it will a box. 

How would I describe it? it's a bit .... VIH,Jll .... a 

as an 

it 

IS sum 

handle on the door 

some of 

as 

out the wire and toss 

on C"' .... lUJIV 

It's 

I was what I said 'UlIJItLU'''CU wires and don 'f "",(}Pf·,'lIlnn it looked like 

as 

IS on 

to 

a sense, are now seen nature 

to 

now IS an 

The gears, the way it works for instance you turn the it's not the J'OU 

You move. 

1 
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use <l...,PT,,,,.l"" as to categ()ry IS seen 

extract an 

lot of these of stuff which needed ''' .... ''m'"'''''.: 

what we have and there must have been a amount 

accurate map. 

catc2J)fV centres on use IS 

two extracts. or 

are 

the actual music on the CD and like the CD into a computer and and 

COlHan'v music onto me that's because you put it into a and it 

music onto that disk. 

a lot used in I've done TV 

stuff which is for one and like the most, it is the most 

so it's like the like you may see TV like 

that ,vere used. 

a 

an 1"n1r"' .... "'1 

If the works and it makes the other parts of the motorbike work as welL 

~rlPT'~0TisnotvVl!~'U"LVU it is 

an lTTln",,', on 

If 

because i r it' s 

I think to me, 

or like that you switch it 

Ollor or to that effect then that to me would be '''''Jll.HLl1V!,Y 

If the hi-fi is not nhuJ{,pti into the is the hi-fi ..... uuu.~.'" 

Ifit's not 

and it's there with no is it still 

no, ja it cause you can use the batteries, 

And if it's no batteries in it. 

It's the cause it can't ... 

I know like the 

that is 

about the 

essence, 

use 

two extracts: 

that's 

it says like 
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So if there's no batteries and no 

Because you can't hear 

so if you can't hear 

No. 

nFlj",,,",, as 

two caltel.!:on 

to 

it to be where I think 

if 

",,',r"'L"lTV and in that hi-fl ... 

is it still 

use 

occurs or 

IS 

IS no on 

extract 

IS an 

IS 

case an 

should it should have the to progress and carry 

met, other than that's but if, ifit was 

to move on, 

but 

it's old. 

then I think that's bad in terms not 

where I think 

the 

for 

still use it, even 

IS 

to me. it's ~nrnprn1 

bulb on but it 

that it started 

and you can carry it 

there is a black out 

because it's still "';""fnrWl Jl.lIt.:u.m and 

extract. IS 

extract 

a a as a 

like a bulb and switched 

has been put into that has advanced over 

that makes and 

switch this on and there's 

1 
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as IS It is 

not more on 

nature 

With this how much the tech it had to go '''Y,,,,,r'', a lot 

it came out like this I had to take a because look at it, it supports you 

full and it has in front for more lift and stuff so it had 

as a 

a extract 

IS a 

it 

to 

I think it's those make car 'vvork and you use In and you think 

it's made it, before you used to use a horse and a cart and now with a car you 

in and you start and it will work. 

as 

a 

how it worked and like 

what 

research and the 

as a user 

to 

to 

or 

on an 

it was 

extract 

was 

mr,rul<'f1 a process in order to like 

a process. You must hCll'e an idea and 

and then the evaluation. 

an IS 

IS no 

1 
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are or IS 

use tenn is not 1"\p,..",."n to 

<YPlnplr,p sense: 

got a bit smaller and that's to do with like the 

process ;,..n,,.,,,,,;,,,,, them. 

This (ec:nnOIC'lw!a process, what's that? 

It's this idea put into say for you have this idea 

this idea onto paper like go 

it, like you have like your of how to do it, and how the actual and your 

evaluation of it, your that's what I'm 

The 

has 

a 

remote control so that's 

that to me it's because it's sornelnme 

made it like so, had 

and made it in that 

like a that 

to like make a TV, had 

with electronics and 

an 

was not .... VB.'.'U'.> context 

of it is to 

\Vhat were you U"Uft.,'U';' when you took that 

Well like to make someone sat around little circuit boards and 

stuff and I.VJLli"'I.LlLHl:; up all the networks up in South Africa make easier. 

an 

extract: 

and to go process I mean couldn come and start the 

that had distribute it and easy, I mean 

sornethmg like tnocUgltlt about a container with a lid and then 

lift the 

like added the wheels like how can I say, an extra, makes your 

up and walk outside. 

instead 

IS 

like 

start 

1 
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an 

as 

as to a 

away 

on tecnnOlo 

is not nelces:sar so. 

that it is no 

a 

to 

Someone had a '!T"'J"f::m 

wheel or a boat and these are 

made this JUj:ullun to get from and built a 

sort of modern advancements on the old 

intend to use to solve the 

Tell me more about it? 

lise JrvUnmprI(TP that 

It's uses some sort of scientific 

Cal[el':orv IS 

before we had to use candles once 

and 

what 

have about sornetnm:g which 

or to solve the 

IS on 

someone 

which is 

on 

9 
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9-The between the and 

is conceived of as 

COD 
the the solution 

an artefact 
of artefacts to a 

Structural 

absent 
individllaluser individual user 

solvers 

none 
utilisation utilisation utilisation 

Character of 
process 

1S a are 

are 

c 
as 

or 

or as 

is not on. 

a a to 

to a 
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not on. 

"LA,-,""-" IS now an 

to IS 

to 

it is 

a 

iV\.U~';'''U on 

are on~sentc:d 

IS to 

names 

to extracts 
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a 

l: 

someone. It is not 

a 

on 

IS 

to a 

Did you different that wasn't in 

No in case I up, oh no, thank 

Tell me about melssiIllg it up, is that 

Sometimes yes. 

I mess up and the whole 

extracts cannot 

a 

case 

a 

IS a 

IS 

It was 

sense 

to a 

you worry about when you work with 

is broken and no, it's 

to mess it up 

wrong, 

if I press one and it's wrong and then the whole 

[don't want 

goes 

to even 

betm'e it is even 

was were was a 

is 

a 
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was to 

a 

overcome to 

if you had to find one of these 

would you go about out how to use this 

I'd ask someone before I touched it. 

And is that? 

are 

or 

or work it? 

".,.,,,u, .. >! like 

to 

how 

I mean, it's a heater and it's hot so I'm I wouldn't want to break it, because I 

I busted our computer the other day. I didn't know what L I clicked 

wrong and there 

whatever it 

virus and that kind 

concern 

so I wouldn't want to ",tV"'"'''''''' 

context 

use of 

is no 

IS 

was 

the to 

We did it in 

not? 

Cause I didn't know how. 

did a circuit 

were you told you had to do it? 

but I worked 

as severe as 

to to 

I didn't do it. 

did all the sat there and watched. 

an as is no 

to 

there were, gave things like now you this and do 

YOII want with this. I didn't too much. 

And is that? 

Because I do wrong. 

as 

not 
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FlrJ'£Jl,'U" is 

I no 

IS now no 

IS 

some means 

access to an 

as 

some 

to 

a to 

Read the instruction booklet. DC"dll~C, , I don't 

it up and do sornetnmg wrong. could 

IS 

to 

like out I'm sure I 

IS are 

Is there 

with? 

else you can think of that's like the cell that you don't need to work 

ACD 

so you also 

I'll fiddle on 

is that? 

to fiddle with that? 

because I don't its just easy to for me and there 

the hi-tech stuff that my Dad one of those 

won't fiddle on his stuff. But I know how to use the amp and he showed 

bass I'll fiddle on I know how to use it. That I will do but I 

Late~!Ory I, a it is 

a 

buttons. You press and 

now I 

so, want to make the 

with 

is no 

a 

113 



Univ
ers

ity
 of

 C
ap

e T
ow

n

a context IS no 

next extract 

you had to 

The book. 

The book? 

a new video recorder for 

the manual must come with it. 

you don't want to go and fiddle? 

into trouble for 

You into trouble for 

if I mess it up. 

a 

two extracts 

an 

is not an aC(~Oln1Jian 

tenns a 

how would you work out how to use that? 

is no sense 

a 

IS no on to it 

to 

are 

IS 

or 
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If you had to a new cell 

a nice thick set of in"tr,,,,,'·i,,.,,, 

No, no, I like finding 

You aren't worried about 

how would you know how to use 

do you read the instructions? 

alit on my own so I wOllldn '( read it. 

Weill would be, I've already broken two cell blocked but no I'm not 

worried about 

it comes with 

So when you come across some, some new 

with it? 

how do you work with what do you do 

Like 

master it. 

but like I start with it, like I sat 

around with what do you mean'? 

It depends what it is. 

Do you around with it in or do you 

around with it, until I can, I 

around with it and see what 

/1/0, around in order like, I don 'f do, whenever I mess around'rvith I don 'f do like big 

once. I will do a small then it's like okay, you can do that with that and switch it on, you 

can switch it of/like you can do that and then like the next time, I will probably see what can 

happen ill put that thing on standby. 

J see you were 

it out and 

n",'nrl"" the cable to the different devices there and re 

. Ja', because 

so 

like I 

you as well. 

it in? 

I've worked with IDE cables on pes . 

with that'? You're not worried about 

you can't be At some 

IS 

it? 

you will break <:'Hnpthm 

to 

to 

so 

IS 

as to 

you 

some 

to 

I'll ifit's this kind 

but ififs batteries and 

and how sort 

are 

then I'm this is like 

you know. yOl/just knmv positive to 

kind a/fiddle around until I it 

So where does where does the around stop and then the about what 

to do to it, 

you know, that, that starts in the 

the consequences later. when it doesn't go on, like 

been then I start to worry. 

I kind oj\t'Orry 

I'm 

but I seem to deal viith 

sure that it's what I've 
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it to current 

would you work with "".nPlrn 

this sort of 

that you hadn't come across that was based on 

I try and remember what I did and then I know that one of them was you 

know, the cable that was them and I'm trying to out what the number of that cable 

it l1'ould have to be a trial and error 

It is is not 

are now aware 

extract 

If you if you had to go and anew how 

would you work out how it works? 

the is this sort and it's kind of to the where it's got almost a 

universal like the power button is obvious there onward., it it sort 

a pattern like that I've known in my life. 

what about tile manual that comes with it? 

look at it stuck somewhere. 

So as a manuals are sOirnethlnl! that you look at when you stuck? 

as sort of a last resort I ahead. 

a is (ITE) 

IS now 

are own contexts 

to 

a 

context 
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IS VUJVTllVfJ as to HHUHH 

, it is a 

",,,,,i-,,,,,..,,,,,rI to 

extract is not ll~I~~;:,;:,al 

out 

So if you had to a video recorder for 

to use a video recorder? 

You would read the manuaL 

You read the is that the first 

with a 

You would read the manual would look at the 

IS 

how would you work out how 

at the same time 

manual it is there and try it out or 

as YOIl read the 

didn '/ have the 

not 

it is 

It is a 

When you a new radio control car, do you take it 

did I it first cause it can move and do 

stuff so then I instance hOlt' would make a 

column or how would make the back wheels with front wheels move, how is that my of 

batteries in the back of the remote or in the car would it or sufficient energy to go to do 

whatever it is to and how long can it last 

and how do you go about with the car, how do you go about UJn",l.riinn with the 

car? 

with the car, as in it? 

if you want to know more about if you wanted to work with it, if you want to use it... 

First of all I would what I could do ,vithout me and then when I open it I will take 

apart 

look 

in the and 

that I would remember how to put it back 

come where does the 

and then 0 f course I then I will 

come from and then how is it 

it or distributed to wherever it must go. 
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extract a 

an 

own context is 

sense 

Jfyou had to that you consider let's one of 

your off the table if you had to a new tCICOltJOlttC. for "'A~""ln ... , how would 

you learn how to use the new 

I'd you will work around it, like around with it and I know like I've messed up a lot of 

around with them. 

And you don't mind that? 

No. Because it like it, because manuals do 

it's best way to learn is 

and hm,' does it fcci when you it 

You're ,"",H.rn'P·" because then you like ... 

But "'hat about if you need to read the manual then? 

there are times it, but then at least 

Irs unlike when you come and then 

know. 'cause 

1 

context 

context 

read it, you 

IS an 

a 

irs like basic 

is, some 

were 

context 

but 

don't 

are 

are 
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functions 

some 

to 

means. 

is not 

now aware 

IS to 

IS 

interaction 

s no 

manner 

interaction 

a 

an 

an 

use 

a 

to 

a 

some 

to understand 

with ''''''''''''J 

a 

access 

is typically instruction-mediated by some 

they to 

I is 

IS a 

there 

the 

are 

at 

are 
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to overcome 

Structural 
themes 

COD 

Context 

Interface 

Process 

The 

Direction 

Formalised 

instruction 

Detached 

directive 

IS to 

an 

and structural themes 

Instruction 

Restricted 

Full 

Directed 
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nature 

not seen as a core 

one of 

6 

is a set 

of 

how technological 

a new rp<:,PO'lIC(' 

to 

was the structure of TPI 

to use 

of 

on a that 

it is 

is a 

as an 

on 

of technology as well 

is not meant to as 

to 

to 

(or 

two 
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were CO]rtSloel:ea 

1. 

2. 

5. 

L 

3. 

more 

strueture 

structure 

on a 

as 

as 

as 

as 

a 

a 

a 

two 

to test 

tenns 

was 

a 

IS 

18 

is 

IS 

to 

to one or 

as as 
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6.2.1 Developing questions for use in the questionnaire 

In order to be able to classify pupils relative to the categories of description, and hence be able to 

describe their Technological Profile, it was necessary to develop a number of statements clearly 

attributable to each category. In order to develop these statements, the original interviews were 

reanalysed and sections of an interview related to a specific category were 'assigned' to that 

category. This resulted in a number of clearly defined statements pertaining to each category. 

These statements were examined closely, which resulted in a number of questions being 

developed which were representative of each category. The structure of the resultant TPI 

defined how many statements from each of the categories were required. This will be 

discussed in the section to follow. The 41 resultant questions are shown in Table 11 and Table 

12; the 25 in Table 11 are questions related to pupils' conceptions oftechnology and the 16 in 

Table 12 are questions related to pupils' experiences of interacting with technological 

artefacts. As an example of how the essence of a section from an interview was used in the 

development of a statement, consider the following extract that was classified as belonging to 

the category 'Technology as an artefact (T AA)': 

Well, it's a bit complicated, firstly. It's very technological. It's exactly what I was talking about, what I said 

complicated wires and things that you don't understand, it looked like technology. 

In the category' A: Technology as an artefact (T AA)' in Table 11, the fourth statement 

(highlighted in italic font) clearly shows its link to this extract. The critical feature of these 

resulting statements is that they originate from the pupils' comments and are thus in a style 

that they would relate to. 

Table 11 - Questions related to pupils' conceptions of technology 

A. Technology as an artefact (T AA) 
Having wires coming out of things makes them technology. 
Because a door has a handle and hinges and can be locked, is it technology? 
A washing machine on a rubbish dump with no motor or wires is not technology. It is just a thing. 
Things with complicated wires and parts that you don', understand are technology. 
Technology is all about computers and other electronic and electrical things like that. 

B. Technology as the application of artefacts (TEA) 
A door lock becomes technology when a key is tumed in it and the levers move to lock it otherwise it is 
just a lock. 
A map is technology because satellites were used to give the information needed to make it. 
A CD is technology when you put the CD into a computer and then copy music onto it. 
An amplifier or CD player becomes technology when it is switched on. 
A television is technology when you can watch a movie on it using a signal from the air. 
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progresses and over time. 
"''''lllU'iV.;) is that has advanced over time and that makes life easier for you. 

The process that goes into shoe makes the shoe 1<;;"JU1Ul"'~ 
",,"lUlIe'lV.;) is the process like the horse-and-cart to a motorcar. 
''',lU.lU'JV.;) is the you in your life. 

lUO"-UJ'O of it. 

and this to solve a 

someone to make life easier for pv,pon,rt'\"Ilv 

how 

and lmnrr"fP of life. 

Table 12- with technl[)lo:rnc:al 

I. 
I use some new it. 

I would rather watch someone work with a vV"H"""v«",~ to do 

seem to do wrong when I 
I would rather someone else to work a 

""rnp()"p first shows me how to do with a then I can use it. 
I would be able to find out how to do what I want with this 

instructions tell me what to do - and then I can do it. 
I can when I follow instructions. 

around with a than waste time instructions about how 
to do it. 
I like 

most. 
out how a tecnmJlOglC 

the same time. 
Instructions are 
understand it better. 

but can 

instructions to follow. 

more about it. 
me 

works is easiest ''"u~w'''' the manual and around at 

you find new features on the recnnOI{)QICal and 
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6.2.2 Developing the structure of the questionnaire 

In developing the structure of the TPI, two different approaches were considered: 

A. The discrete option (DO) Technological Profile Inventory approach 

In the first approach, one statement from each of the above categories was used to make up 

a question (see Figure 15). 

Categories TPI 
T AA Question 1 
Statement T AA I ---.. Statement T AA I 
Statement T AA2 Statement TEA I 
Statement T AA3 Statement TAP I 
Statement T AA4 Statement TKS I 
Statement T AA5 Statement TSP I 

TEA Question 2 
Statement TEA I Statement T AA2 
Statement TEA2 Statement TEA2 
Statement TEA3 Statement T AP2 
Statement TEA4 Statement TKS2 
Statement TEA5 Statement TSP2 

TAP Question 3 
Statement TAP I Statement T AA3 
Statement T AP2 Statement TEA3 
Statement T AP3 Statement T AP3 
Statement T AP4 Statement TKS3 
Statement T AP5 Statement TSP3 

TKS Question 4 
Statement TKS I Statement T AA4 
Statement TKS2 Statement TEA4 
Statement TKS3 Statement T AP4 
Statement TKS4 Statement TKS4 
Statement TKS5 Statement TSP4 

TSP Question 5 
Statement TSP J Statement T AA5 
Statement TSP2 Statement TEA5 
Statement TSP3 Statement TAP5 
Statement TSP4 Statement TKS5 
Statement TSP5 Statement TSP5 

Figure 15 - Determination of the number of statements required per category 

The idea was to have pupils select,jrom within this question, the statement they most agree 

with (this is the discrete option or DO approach). For example, in the ' conceptions ' 

categories, there are five qualitatively different ways of conceiving of this phenomenon. 

Thus, five statements are required for each category resulting in five questions, each made 

up of one statement from each category. In order to have sufficient statements to 
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Helen Shareen 

4 +-----r-.,- 4 

3+-------/ 3 ------ -,.--,--

2 2 

o +---~_'---_'_, o 
TAA TEA TAP TKS TSP <---> rro m fIT rTE TAA TEA TAP TKS TSP <---> rm m fIT rTE 

Conceptions Interaction Conceptions interaction 

Travis Trisha 

5,-- ---------------, 5,------- ---- - .-.----, 

4 -1---- 4 

3 +-----------------~ 3 +-----1 

2 

o o 
TAA TEA TAP TKS TSP <---> rm m fIT rTE TAA TEA TAP TKS TSP <---> rm m fIT rTE 

Conceptions Interaction Conceptions Interaction 

Figure 16 - Histograms showing the number of times a pupil is placed in a category 

6.3.1 Piloting the discrete option Technological Profile Inventory (DO TPI) 

The pupils selected via the process described above first completed the DO TPI. The 

completion of this TPI and the subsequent interviews took place with one pupil at a time. 

The instructions given to pupils for this version of the TPI were as follows: 

This questionnaire has been designed to explore people's ideas about technology. There are nine sets 

of questions below. For each question, please read through each of the statements about technology 

and indicate with a cross (x) the ONE statement that you most agree with. If you agree with MORE 

than one statement, please make a cross (x) next to the one that you MOST agree with. Do not spend 

too long thinking about your answer. Your first thought about which one to choose is probably correct 

for you. 

The completed DO TPIs were collected from the pupils and analysed by comparing them 

to the expected responses as indicated in Figure 16. The data obtained from Trisha is 

reproduced in Table 14 as an illustration of the types of responses given. Her responses to 
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Only question seven showed significant variation between the actual and expected 

responses. Each pupil was interviewed about their 'unexpected ' responses to determine 

what aspects of those particular statements in the TPI led to these responses. Consequently, 

eight statements were modified. The changes were primarily related to sentence structure, 

and to a lesser degree, content, to more accurately express the categories as the pupils 

perceived them from the statements. 

The result of Trisha' s response to the discrete option (DO) TPI pilot is summarised in the 

histogram shown in Figure 17. With regard to her conception of technology, it is quite clear 

that TAP is the best represented category. Her interaction with technological artefacts 

responses are equally weighted between lTD and ITI. In this case, the more advanced (or 

complex) category would be the one attributable to her. 

Thus, for this individual, her technological profile would be that she conceives of 

technology as the process of artefact progression and that she interacts with technological 

artefacts through instruction. 

Trisha - Results From DO TPI Pilot 

5 ,----------------------------------, 

4 +------ ---r- ,..--- -------

3 +--------1 

2 +--------1 

TAA TEA TAP TKS TSP <---> rID m fIT fiE 

Conceptions Inte raction 

Figure 17 - Histogram of the results of Trisha completing the DO TPI pilot 

For completeness, the results of the other participants in this validation exercise are shown 

in Table 15. The figures in brackets in the DO TPI column indicate the number of times 

that that particular category was selected. The results show that there is a fairly good 

correlation in both the 'conceptions' categories and the 'interaction' categories. 
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15- DO TPI responses and data 

Trisha Interview DOTPI Travis Interview DOTPI 

TAA TAA 
TEA TEA 
TAP TAP 
TKS TKS 
TSP TSP 

lTD lTD 
ITI ITI 
ITT ITT 
ITE ITE 

Shareen Interview DOTPI Helen Interview DOTPI 

TAA TAA 
TEA TEA 
TAP TAP 
TKS TKS 
TSP TSP 

lTD lTD 
ITI ITI 
lTT ITT 
lTE ITE Prima 

was to in ease 

were as 

This has been 

statements below. Please read 

agree with the statement 

to ideas about There are 41 

eaeh statement about technolo and indicate how much you 

a number between 1 and 6. Circle the number 1 

don't agree with the statement and 6 if you do agree with the statement. The closer number 

is that you to the more you agree with the statement Do not too LHUl"'ll'l-O about 

your answer. Your is correct for you. 

S 1"p<,nn." 

16. to statements 1 
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Teachers ' Students' 
conceptions 

~ / 
conceptions 

of teaching of learning 

Teachers' Students ' 
approaches ... approaches 
to teaching to learning ~ 

\ V Teachers' Students ' 
perceptions perceptions of 
of teaching the learning 

environment environment 

Outcomes Student 
learning 

Figure 20 - Relational dynamics of teaching and learning (after TrigweJl et aI., 1999, p.60) 

7.8.2 Determination of a person's Technological Profile 

The Technological Profile Inventory (TPI) was developed (in Chapter 6) as a speculative 

illustration of how my categories of description could be utilized to underpin other studies 

that further investigate issues relating to pupils' understanding of the nature of technology 

and their levels of technological literacy. To be useful as a research tool, the TPI still needs 

to be exposed to rigorous, large-scale testing to confinn, amongst others, inter-item 

correlation. Once statistical measures such as Cronbach's alpha have been used to check 

for reliability and consistency of the items for measuring a single category of description, 

baseline data will be required to be able to benchmark what a particular Technological 

Profile means. 

The process for implementing this benchmarking could be to administer the TPI to first­

year and final-year students across different academic departments. For example, selecting 

groups of students from mechanical engineering, ballet, fine art, chemistry, accounting, 

and English literature could conceivably give a reasonable indication of what typical 

technological profiles exist and how they are distributed amongst particular groups. Once 

benchmarking has been completed, claims could be made about the type of Technological 

Profile that would be most appropriate for studying a particular technologically-based 

degree programme, such as mechanical engineering. 
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Appendix A 

Worksheet for the structured activity 

1. Introduction 
The screen shown below should be open on the computer. This is the programme we 
will be using to talk to the things we are going to connect to the computer. 

Microsoft's QBasic opening screen 

This tutorial will show you how to switch lights, a buzzer, a heater and a fan on and 
off with the computer. Let's start simple by just switching some lights on and off. 

2. Working with the lights 
On your table in front of you, you will have a board that looks 
like the one shown in the picture. We are now going to use the 
computer to switch these lights on and off. Do you need help 
connecting this to the computer? If so, ask, or try plugging it in 
yourself. .. 

Eight lights connected to the computer 

a. Switching the "first light (light number 1) on 
For us to turn the first light on, we need to tell the computer that this is what we want 
to do. To do this we use a special computer language (called BASIC). Type into the 
computer what is shown in the picture below. (The line is: OUT &H378, 1) 

After typing in the line of text, press enter. 
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b. What does this line mean? 
• The "OUT" stands for output - in other words, we want to send information OUT 

of the computer to the lights. 
• The "&H378" tells the computer what plug on the back of the computer we are 

using to connect to the lights. 
• The "1" tells the computer which light to turn on. 

c. Running the programme that you have written 
You need to tell the computer that you want to run the line you have just typed. Use 
your mouse to click on the word "RUN" on the toolbar and then choose "START" as 
shown below. Light 1 will now go on. You have just used a computer to switch 
something on in the outside world!! 

Choosing RUN I START to run the programme you have written 

Press any key to go back to the screen that you started with. 

d. Switching on different lights 
To turn on different lights, change the number in the line you typed in earlier to ANY 
number between 0 and 255. 

An example of a switching some lights on is shown in the picture below. Once you 
have changed the number "1" to ANYTHING THAT YOU WANT TO TRY - it can be 
any number between 0 and 255, run the programme again and watch the new lights 
go on. 

Switching on random LED lights 
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e. How do you switch on the lights you want? 
To switch on only the lights you want, you need to know the "number" of each light. 
The table below has a list of light numbers and values to switch them on. 

• LIGHT NUMBERS 

8 I 7 l/ 6 \J 5 I 4 l 3 
1 

2 1 1 
: ; 

VALUE:USEO:TO SWITCH THE LIGHT ON 

128 
1 

64 1' 32 /1 16 
1 

8 
1 

4 
1 

2 
1 

1 
Table 1 - List of Light numbers and associated values to sWitch them on 

Let's say we want to switch on light number 6. Instead of using "1" which turned on 
light 1 in your original program, use the number shown under light 6 that is "32". 
Change your program to have "32" instead of "135" and run it. This is shown in the 
picture below. 

f. Switching on more than one light 
If you want to switch on more than one light, all you need to do is choose which ones 
you want to switch on and then add the values of each light number together. In other 
words, if you want to switch on lights 1, 3, 5 and 7, add the numbers 1 +4+16+64=85 
and put "85" in your programme (like in the picture below). Run your programme and 
see how this works. 

g. Switching lights on and off 
We can add more lines to our programme to make different lights come on at 
different times. The computer runs one line that have written at a time. Let's 
make some lights go on and then switch some others on. Type the 
following two lines under the one you have already done (as shown in the picture 
below). Once you have typed them in, run your program and see what happens -
now run it again. 
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The "SLEEP" command that you typed tells the computer to stop for 2 seconds 
before doing the next line. 

"SLEEP 2" makes the computer stop for 2 seconds. If you want to change 
how long the computer stops for, you only need to change the number "2" 
to the length of time you want .. . "SLEEP 1" makes the computer stop for 1 
second. 

You can add more and more lines as you did above to make a whole series of lights 
go on and off. If you want to, you can try adding more lines like shown in the picture 
at the top of the next page. 

Code to step the lights sequentially 

3. Using the 8 light number block 

Do you need help connecting this next device to the 
computer? If so, just ask, or try to connect it yourself .. . Go 
on, you can try it. You can't break it. .. Just ask if you get 
stuck. 

.i)~. 

I 
... :- ~- ... 

...... -.... :. B: - .. 
--,' ... 
. .,' 

.\~ 

This number block works the same way as the row of 8 lights did, but now you can 
make numbers and letters go on and off. Don't change your programme from 
before, just run it again and see what happens ... 
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A 

F 1-:-1 B 

E 

-
o 

c 

• DP 

• 

128 

THE LIGHT LETTER SECTIONS 

G F E D C B A 

VALUE USED TO SWITCH THE SECTION ON 

64 32 16 8 4 2 1 

Table 2 - List of LED segment letters and associated values to sWitch them on 

a. Showing different numbers 
Remember to delete all the lines that you have already typed in before you type in 
any new lines. To have a number b show, we need to turn on C, D, E, F and G. 
Does this make sense to you? 

To do this you do exactly like you did before with the row of 8 lights. Look at the table 
above and add together the values shown for those letters C, D, E, F and G, ie. 
4+8+16+32+64=124. Type in the line shown in the picture below (by now you should 
be start to know what to do and what to type in without looking at the picture). 

b. You can also make letters 
By choosing different sections, you can also make letters. We are now going to make 
the letter H show and two seconds later turn on the letter I to spell "HI". To make the 
"H", we use sections B, C, E, F and G which from the table above tell us to use 
2+4+16+32+64=118. The letter "I" is just Band C, ie. 4+2=6. 

Try your own letters and numbers now, if you want to. 
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4. Moving from lights to a multiboard 

When you are ready, you can plug in the multiboard shown in the picture. Do you 
need help connecting this device to the computer? If so, just ask, or try to connect it 
yourself ... Go on, you can try it. You can't break it. .. Just ask if you get stuck. 

This multiboard has five things connected to it. There is 
a fan, a buzzer, a light, a switch and a heater. You can 
switch these things on and off just the same way you 
switched the lights on and off. 

The fan can be thought of as light 1, the light as light 
2, the buzzer as light 3, the heater as light 4, and the 
switch as light 5. 

You can now use Table 1 to find the numbers to use to 
turn each thing on or off. 

HINT: to make the heater really hot, leave it on for at 
least 15 seconds, ie, "SLEEP 15" 

a. Switching a device on and then off again 
If you want to turn the light on and then 3 seconds later switch it off, look at Table 1 
and see that the value to use is 2. The programme shown below uses a "0" at the 
start and at the end of the code. This is done to turn everything off at the start and 
then again at the end. At the end of your program, it is a good idea to a/ways turn all 
the devices off. They will stay on automatically until you actually turn them off, ie. 
a/ways end with OUT &H378, 0 

IF YOU WANT TO, you can now try anything you like with any of the devices you have 
worked with. When you have had enough trying out things, just tell me and we can carry 

on ... 
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Appendix B 

Instructions to pupils for taking photographs 

Thank you for being involved with my PhD research on what technology means and how 
people interact with technology. 

The first part of the project is for you to take some photographs for me of technology in your 
life. What I would like you to do is to take photographs of whatever "technology" means to 
you. 

You can take a photograph of ANYTHING as long as it is about technology in your life. 

Please take at least eight (8) photographs with the camera. 
You can take up to 24 if you want to. 

I look forward to seeing your photographs. If you want a copy of the photos you take,just let 
me know and I'll print a set for you as well. If you decide after you have taken the 
photographs for any reason that you don't want to give the camera back to me, that will be 
OK. 

When I have developed your photographs, I will come and see you for about one hour. During 
this time, I'll give you the chance to work with some technology related devices and a 
computer. We'll also chat about the photos you took as well as how you worked with the 
devices. 

Thanks for doing this for me. 
Brandon 

How to use the Kodak camera 

A. Move the button (shown on the picture of the camera by "A") in the direction 
shown by the arrow until the button stops moving. 

B. Push and hold down the word "Flash" (shown by "B") while you count to 1 O. 
C. Look though the window (shown by "C") at whatever you want to take a 

photograph of. 
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Appendix C 

Photographs taken by pupils 

This appendix illustrates the photographs taken by Thabo based on the instructions described 

in Appendix B. Alongside each photograph is an extract from his interview where he 

describes what he was 'thinking about technology' when he took each photograph. As these 

photographs were taken by a ' novice photographer', they are not necessarily of high image 

quality. In the context of the interview, it was not important whether the photographs were in 

focus or not, or indeed whether they were even artistically framed. 

Notes on transcription conventions and abbreviations: 

• The text in bold is the interviewer. 

• ... Trailing off at the end of a sentence. 

• ( ) Interjection by the other person. 

• [ ] Explanatory text. 

It's like, clothes, to make clothes, it's different to the way its done 

now, like the material stuff .... Technology includes like the fibre 

that's used in it, the different types of material and like the effort 

that went into it, it's not done in the same, in the same way as it was 

done in the past. (Tell me about that 'effort'?) The 'effort', to my 

knowledge, I think it's like sewing-machines and it goes like to 

factories, like a factory line kind of system, provide different people 

to different tasks and the machinery which each person uses is 

different and it was designed by probably some intelligent guy. 

I thought most of like design takes place on PCs and it ' s like, it's 

entertainment and it's also like these things, scientific research. (So 

you say Design takes place in pes. Is the design the technology, 

or is the PC the technology?) I'd say the PC itself was designed, so 

it is technology which, it's like it facilitates technology. Technology 

for technology. 
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That, that you use paper, like paper production, that's what I've 

thought about. And, 'Ja' and how these images were manipulated 

somehow with the program on the PC software which to me is 

technology. (Okay, so the software is also technology?) 'Ja', 

'cause it's like it facilitates the correction of something else. 

It's the public phone and like, this is like communication, like the 

government is spending lots of money on communication, 

telecommunications .... I was thinking of the stuff that goes around, 

it's like you've got the satellite, which transfers all those, you've got 

like the, like Telkom Operators. 

That's the electricity 'thing-a-me-jig' [dispenser) . .. Well, electricity 

itself, it's like, it facilitates so many other stufflike that, as you 

know, so it . .. (What do you mean by facilitate?) 'Facilitate', it 

allows other stuff to take place. 

Actually, I thought of it as technology, because of the cars there, it's 

like transport, human transport, its changed a lot and something 

that's progressive, so it definitely has to be technology and like all 

the stuff that goes around it, like the traffic lights, you can see them 

in the background, like you wonder how they should control them 

and, because I think in American movies, not in America, actually 

movies, actually control like centres, which are very up to, like very 

fast. 
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It's like, I thought about it as, in the olden days like how people 

used to get water and like already like they still, they still take a lot 

of scientific research to know what kind of elements you could use 

in order to create the taps itself and then the water, r just thought of, 

it's like, the basis of human life. 

It's like, okay, this is a construction site and it was just like, it's like 

the basis of how, as you can see, it's like, this will probably result in 

something like that, you see. (So the ground will be converted 

into, into a house, so what technology were you thinking about 

when you, when you took that?) Construction, building .... The 

building is knowledge and then it's like you use technology in order 

to bring your knowledge to life. 

Well, it's like, it's part of entertainment and a lot like this, and 

there's a lot of technology used in TV production like I've done TV 

production and I know like the stuff which is there, very expensive 

for one and like the most, it is the most smallest thing that is 

[inaudible] stuff, so it's like the products here, like you may see TV 

like this, but you forget about the cameras, the lighting, the mikes 

that were used on. 

'Ja', it is [a periodic table] actually. This, okay, it's, okay, all this 

stuff [pointing to the photographs], it's probably originated, it 

originated somewhere here .... It's like the basis of technology, the 

foundation. (Okay, what, those, those elements?) 'Ja', 'cause like, 

every, if you take this, for instance, the metals [points to the 

telephone photograph] It's metals, if you take water, it's hydrogen 

and oxygen, you take, I don't know what paper is. That I don't 

know. 
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That is, okay, a lot of stuff has been documented , those are pens you 

can see .... It's, okay, this is fact is a much more fancy pens, like, so 

it's like already itself, it's amazing how it was done, like you 

wonder how, how you were able to fit such a, a game on such a 

small thing [computer game on the top ofa pen] and then it's like 

throughout times it's always been documented and documentation 

came through the pen. It facilitated something. (Okay, tell me some 

more about this facilitating?) It's like when you produce 

something, you need like stuff to produce a thing, like a raw 

material and then to me technology is like the raw material from 

which you create something and whatever your product, it probably 

facilitates something else as well.. . 

A time-keeping machine. It's a sort of a watch. You know how 

small watches are these days and you wonder how it works, it's like, 

to me it is technology, because the person designed it probably had 

to go through a lot. (So if it was a big watch, would it still be 

teChnology?) It would still be, but it won't be as fancy as this, 

because I think what's happening with technology, it's like the 

smaller, the smaller it is, the much more fancy it becomes and the 

more liked it is. 
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