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Appendix 1.1

Interview Questions for Teachers of the Phase One Sample

General Questions

Are you affected by falling roles?

What type of catchment area is the school in?

Do you have good parental support? - attendance at parents evenings etc.

Is school uniform, discipline easy to maintain?

Do you have a supportive management structure? - work, discipline etc.

How are the pupil groupings organised (vertical/horizontal, house/year groups)?
Is there setting, streaming, mixed ability in all subjects?

NN D BN e

Option Choices

8 With the cohort we are looking at can you remember how their option choices were
organised?

9 How did pupils select which D&T subject to opt for?

10 Did all pupils get their first choice?

11 What is the percentage of girls in yrs 10/11 in D&T?

12 Which areas do girls tend to opt for?

Departmental Organisation

13 How are examination syllabuses chosen?

14 How are the teaching groups organised?

15 Are resources (space/materials/staffing) readily available?

16 Do you as a department encourage homework?

17 Do you encourage pupils to do extra work in school?

18 What is the department policy regarding working on your subject during other lesson
times?

Years 7 - 9

19 How were yrs 7 - 9 organised when this yr 11 was yr 7?

20 Is it different now? ,

21 How much time was allocated to yrs 7 - 9 per pupil, how much time now?

Years 10/11

22 How much time was allocated to years 10/11 per pupil this year

23 How was the timing of course work assignments organised?

24 How do you choose who will/will not be entered for the examination?
25 When?

26 Once the decision has been made does it cause demotivational problems?



27

28

29
30

31

32

33
34

Appendix 1.1

Final project - how long have you been able to give pupils to complete their major project in
D&C, D&R and Technology?

Do you feel that the pupils have got the capability to fulfil the tasks adequately in their
GCSE D&C, D&R, and Technology.

Which of the three areas do you feel the school is most successful in? why?

In the examination course work do you think you have fairness and comparibility between
staff with regard to help with projects?

Do you feel it is easy to achieve fairness and compatibility in marking between all the
groups?

How much parental help do you feel there is? Financial/resources?

How much parental help do you feel pupils get with their project work?

Which aspects of the design process do you feel parents help with most?

Design projects in D&R

35
36
37
38
39
40
41

42
43
44

Do you feel that long design projects demotivate or motivate pupils?

How many projects have you done with Years 10/11 this time through?

Do you have to impose any limit on the size or type of project?

Were you able to give choice in Yr 10 (limited or free)?

Were you able to give choice in Yr 11 or does the examination board set the questions?
Does giving choice of project help? In the short term or long term?

Do you feel that it is easier to motivate pupils when it is the exam board they are working
for?

Is there a willingness to complete projects?

Why do you think projects do not get finished?

Is it a problem with just a few or a large number of pupils?

The design process

45

46
47
48
49
50
51

52
53

Can you put pupils enjoyment/ success with research, design, make, evaluate in a rank
order?

Are girls different? _

Which aspect do pupils enjoy the least? Girls?

Do you feel this ties in with their success/unsuccessful outcomes?

Which aspects do you feel you have the most difficulty in teaching?

Which aspects do you find most difficult to resource?

Which aspects of the design process do pupils need most help with? Girls/boys any
difference?

Do you feel the changes at key stage 3 - 4 will improve the subject?

Please can you indicate on this grid what you perceive are pupils preference for each aspect
of the process (using same grid as given to pupils in their questionnaire)
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y pupils in the eight chosen

Interview Pro-forma for the interview with the fort
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Appendix 13

Example of the Attitude questionnaire presented to forty pupils interviewed
during Phase One and fifty pupils during Phase Two

Prease could you B in his uestiormane © help me in vy ressarch. The rrformation that you provwde wi be ety confidental and will only be used ky stsccal analyss n ity
rewmarch.

[

f
;

Rarcly
Usually
Almos| always

o & N o 6 s N

-
o

-
=

-
«

-
»

Answer all the following quesiions by putting a tiok In the moel appropriste box .

Can yau (inish jobs on Ume?

When you recognise 3 problem can you decide what 1 do?

Can you think of various ways of doing scmething before you star?

When you see you are on the wrong track can you change your sirslegy?

When you have 2 cholce lo make is i ditficuf (of you o decide what 1o do?

Beiore starting out on 2 lask do you imagen how succesalul you will leel whea you have linished ¥?
Do you take apportuniies when you see them?

As a project goes slong are you able 1o make adsptions 1o your plan?

Do you recignise problems at the ms they coour?

When you 360 an opportunlly 4o you think of several ways of taking advatage of 1?7

Do you start projects an a sisong role but 0088 MOMentum s you go along?

Belore you do something, do you think of all of the probiems thal might come up aiong the way?
When [aced with a problem do you list your options?

Do you wrils down the Lhings you noed to do?

Rarety
Sometimes
Usualty
Amosi slways

Do you get overwheimed by delais?
Do you identity all the Lasks you need 1o do lor 8 project 30 that you can plan encugh time ler each one?
Do you compiete projects shoad of bme?

Do you maintain the sliort needed lo finish a projeci?

When you 36¢ somathing 1o be done, do you think of severai ways 1o do & belore you Lake action?
Aller you have finished something, do you check io Make sure thal everything was done conectly?
Do you hand things in tsle?

‘When you see achance io do you want lo do, do plans lodo X?

Do you finish whai you slart?

Do you think of more Lhan one salution 1o a prodiem belare you decide what 1o do?

Alter you finish do you review what happaned aiong the way?

Do you examine risks belore you do something?

1 R difticul Sor you ko decide what course of acian you should take?

Can you 1all the momont thal things start to go wiong?

Do you kok aheed belore you start something 10 identlly things Lhat mright creale a problem or you?
Do you plan your work In order 1o use time well?

When yeu have finished a projoct, do you ok back 1 38 what you iked and didn ke about 1?7
Aler ing Mmany ies, 4o you have rouble making up your mind which one is best?

-]
]

Usually
Almost atways

3s

37

39

“

42

45

46

4

43

49

Do you cross things off a list lo indicate whal you have accompiished?

Do you organise the maleriais you will need kr a job belore you begin i?

Are you aware when probierms nesd o be roned out?

Do you imagine how you are going 1o do something belore you acually do k?

s it hard lor you lo make up your mind?

Betare you start 10 do something, do you consider dilerunt ways 1o 9o aboul ¥?7

Do you ke 1o Tigsre the ockds' of success for what you do?

Belore you start something, do you think of what you have going jor you® that will heip you 1o succeed?
Are you wel organieed?

Do you ke 1o know ‘whare you are going™?

Is & hard for you 1o choose which way fo do something?

When you finish something, do you siop and Lhink beck about how things worked out befare you go on
10 something eise?

Do you review pas! experience (o avaid Making 1he same erors again?

Do you finith what you are warking on baore you start something new?

As you work on a project , do you pay attention b how things are going?

When you see samething that needs Lo be done, 4o you decide what you are going lo do about R?
When you consider semalives, ks R hard lor you o select one?




u )

s 4 5 i

Poioi i
50 When you compiete a projoct, do you evaluale how things went?
51 Do you compicle what you starf?
32 Do you notice when idoas are unusual or difierant?
83 Do you become aware belcre things get oul of contro?
54 Do you mentally go over Lhe methad you are going ' tsa 1o gel something done beicre you stan?
86 Do you nol slant things even though you know that they need 1o be dane?
56 Do you rehearse in your imagination whal you are going lo do belere you actually do I?
§7 Can you see opporiunities whare cthar pecple cant?
58 Do you sal Qoals kor yoursell?
69 Balore you start 2 project, 4o you figtre out the chances you may have 1 Lake in order 1o innish 1?7
60 Befors you lake action, do you think about the personal flor exarple, d

persisionce, courage, pationce) that you witl need in order 1 be successiul?

61 Do you keep delaying and petting things oif?
62 Do you keep track o new information about a project &3 yOU are working on X?
63 When you 36e you are on the wrong brack, do you change what you are doing?
64  Can you recognise needs thal must be satisfied?
65 Doyou get easily lrusiraled when thare is too much 10 do?
66 Do you have a system o keeping track of Ihings?

20 B

o« >
67 Can you see when you lace a challenge?
68 Doyou think aboul the level of success you are going 10 achieve beiore you slar a project?
€9 Do yoy have aclear idea of whal you want (0 do belore you start?
70 Doyou gal panicky when a deadiine approachas?
71 Do you like lo ‘play around' with dilf arent choices belare you begin lo do something?
72  Doyou meet lime doadiinos?
73 Doycu plan wystematically 1o gel lhings done?
74 Do you pay alisntion o new injormation and change your plana il you need ©0?
76 ls R cifficull for you ko make decisions?
76 Are you good at coming up with new ways 1o do things?
77 Do you notice when somathing doeant work out the way you expecied R b?
78 Do you try to encourage yoursell?
79  Doyou achieve goals which you sat lor yoursel?
80 Do you leel overwheimed when there ars 100 many choices 10 consider?
81 Wnen you finish a project, do you identlly which things went well and which things did not?
82 When you set a goal, do you know how things will be when you have met the goal?
33 Belore you start a project, do you kmagine how proud you will lesl when you hawe finished?
84 Do you pul things olf?
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Appendix 14

Example of the creativity test presented to fifty pupils from the eight schools

during Phase Two
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fty pupils from the eight
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Appendix 1.6

Questions for the Interviews with two teachers during Phase Two extension
* Do you think the year 11 pupils have enjoyed their D&T examination project?
* How confident do you feel your pupils are at achieving good results?

* Do you think it is more important for pupils to enjoy their project work or have confidence
in their own ability to achieve satisfactory results in order to gain a good grade at GCSE?

* How was years 7 - 9 structured for this years year 11?

* Was it skills based?

* How did you teach your year 11 pupils to design?

* Do you ever use 3D modelling as part of the design process?

* When? During idea generation? During final detailing of chosen idea?

* Do you usually have a picture in your mind of how each pupil is going to tackle the
manufacturing stage before they start?

* Do you think the majority of your pupils have a clear understanding of how their product
will fit together before they start manufacturing?

* On the whole do you think that your year 11 pupils were proud of what they made in Year
11?7

* What strategies do you use to get pupils to manage their time and meet assessment
deadlines?

* Do you teach both girls and boys for GCSE?

* Do you feel that either sex is advantaged or disadvantaged by the examination assessment
criteria?
* Do you find you can get girls to be responsible for their own projects?

* Equally during both designing and making?

* Do you find the duration of the major project too long or too short for the majority of
pupils?

* Can you tick in the box which of these have an effect upon how a pupil does in their GCSE
D&T examination project? (Appendices Page 12 for list given to teachers)

* Are there any others you would add?

* Looking at each list in turn can you single out three which you would feel are more
important than the rest by putting a cross beside them?

* Looking at each list in turn can you single out three which you would feel are not very
important? Use a circle

* Do you feel that the GCSE D&T assessment criteria helped your pupils to develop genuine
design capability.

* How easy do you find it to teach pupils to design?

11



Appendix 1.6

* Do you think that by year 11 they should know how to design and that your task should be
more to set deadlines to keep them on target?

* Have you enjoyed teaching this year's year 11?
* Do you think that the new Orders are more helpful than the last version?

List given to teachers to complete

Pupil dependent

Intellectual level

Creativity level

General level of motivation

Leaming Style

Conceptual understanding of the whole design process

Knowledge base

Skill levels - design communication

Skill levels - craft

Other coursework assignments for other subjects
Any others?

Teacher dependent

Timing of the project within the course structure

Teaching strategies adopted

Teacher's conceptual understanding of the design process

Teacher's knowledge base

Teacher's skill levels

Teacher's ability to have the answer stored in their heads

Teacher's enthusiasm

Teacher's relationship with the pupils

Any others?

12
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Key

Pupil Code:

M/F Male/Female

Selecting a project (Max 4)
Researching project (Max 4)
Thinking of Solutions (Max 4)
Detailing chosen idea (Max 4)
Making final solution (Max 4)
Making solution work (Max 4)
Evaluating project (Max 4)
Using tools and equipment (Max 4)
Putting folio together (Max 4)
Writing report (Max 4)
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Appendix 2.13

Raw data from the information received from 179 pupils during Phase One
regarding total enjoyment score, level of boredom, incomplete Projects.

Pupit Cods
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Pupil Code:

Sex
E

B
IP

Male/Female

Enjoyment score (Max 40)
Boredom score (Max 2)
Number of incomplete projects
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Appendix 2.2.1

Raw data from the information received from the chosen 50 pupils during Phase
Two regarding background information concerning various skills.
from results of Questionnaire given to 124 pupils (Figure 6.3), goal orientation

test, creativity test, project work, observation, school mark given for the project.

Data taken

Key
Pupil Code
Goal 1
Goal 2
L/D 1
L/D SA
C/C
D/M1
Matrix
Sex
F/U

Acting
Pla..
Refl...

Total goal orientation score (Max )
Goal orientation score (Max 4)
Like or dislike design project work (pupil perception)

Like or dislike design project work (researcher's perception)
Can or cannot achieve good results (researcher's perception)
Demotivated, motivated or conform (researcher's perception)
Code from sample choice matrix (figure 6.5)

Male/Female

Finished or unfinished project by school deadline

Mark as a score (Max 4)

Percentage given for project by school

Wholist/Analytic score (4 = extreme of continuum)
Verbaliser/Imager score (4 = extreme of continuum)

Enjoyment score (Max 4)

Design ability (pupil perception) (Max 4)
Creativity test score (Max 4)
Concept skills whilst drawing (pupil perception) (Max 4)
Drawing skills (pupil perception) (Max 4)
Concept skills whilst writing (pupil perception) (Max 4)
Writing skills (pupil perception) (Max 4)

Goal orientation Acting score (Max 4)

Goal orientation Planning score (Max 4)
Goal orientation Reflection score (Max 4)
Teacher Strategy

ToPT o] Goal 1] Goal 3] /DT [ LD GAY] O] DIMT | Mamx| Sex W] X WA V] & ] & D¢ T g e en ] T cacher Stargy |
201 250 7] Dolikes | Dislkes | Can | De: B T[T 3] 00 A% |1 TO] 30]  a0] A0 3.0 301 20[ 301 4.0 3.0] bcrvemtom= |
2| 07% T | Likes| Dialikes | Can Coalarm | E = |F T B0 A3 | V& 20| 30| 20| A0 401 0] 30| 20| 4.0] 2.0] kncrvennonist
W08 20 Y| Dolikes| Dulikes | Can|  Moovamd [ A m_ | U F] 83.0] A2 70| 3.0] 40| 3.0] 300 3.0] 30| 10| 2.0] 2.0] ktcrventionist
T[T 20520 2| Lilkes| Dnsl Not | Be-motivared [ B m_|F I RO A3 |3 ZO0] 20] 40| 20| T.00 3.0] 2.0] 20] 2.0] 20| Imcrventoms
7206|157 Lk | Dislikes | Can Tonlom | E T_|F 2] 54, V3 20| 3.0 0] _4.0] 30| 3.0] 40| 1.0] 1.0] 0] Fcrvemtonist
[ KNV ) i islikes | Not | De-motivaied m_|F B0 A2 |14 0] 1. Z O 20| 1.0] 1.0] 3.0 1.0] 1.0] Enerventionst
0721 03 islies | Not]  Cooform | E 31 34.0 A7) O 20| % 0] 1.0] 2.0 3.0] 1.0 2.0] 1.0| ftcrveotionist |
81 21.2.03 2 islikes i De-motivated [ U 31 57.01W 3.0] 4. 1. 2.0 4.0[ 4.0 501 2.0 0 K
21.2. 78 %cs |_Not | Do m_ |U i T 3.0 K 1.0 O] 10 0] 2.0] 1.0] 3.0 "0 [ Totervenbonust
21205 [} Likes Tkes |_Can | De-motivaed | D, @™ | ¥ T K 1] 30| 3.0 T0] 40| 3.0] 3.0] 3.0] 0.0] 0.0] 0.0] Fuervemonxt
T 2208 252 I ko Tikcs | Can vaed [ A T_|F T HOlAZ [VR IO0| 3.0]  4.0] 40| 40| &.0] 20| 30| 40] 40| s
I AZ0T[ 12| 1] Dkes| Dialikes | Not| De-motvamd |0 B0 W3 V& | 20| 10 T.0] 1.0] 2.0( 1.0] 1.0] 1.0] 1.0| 1.0] Fucrventonint
T ZI200] B0 3D Dislikes | Can | Do-motivamd m PVI| A4 |13 30| 3.0 01 _3.0]__3.00 1.0] 3.0] 20] 3.0] 2.0] Brcrventiomst
123203 Dalikes |_Can Canlorm @ NI A2 | V3 2.0] 3.0 O] _3.0]_3.0] 3.0] 40| 0.0] 0.0] 0.0] Colaboraive
BI205] 2% Di Dislikcs | Can | De-motvaed | D m_ |0 Z| 0. )3 30| 3.0 0]_3.0] 3.0] 3.0] &.0] 0.0] 0.0] 0.0] Colaboratve
16[3T.206] 170 Dalkes | Not | De-mot ):) m |0 T 180(AZ | V4 30] 20] &0 20| 20| 3.0] Z0[ 1.0] 1.0] 1.0] Colaborsiive
v 39 B5¢) I <X) 3D Dilikes | Not | Do-motvated | F m_|0 1 0| WE 0] 1.0 O] 20| 101 1.0] 1.0| 3.0] 20[ 3.0] Colabarativo
18| 3213 Clkes | 1 Ca | M [of m 3| 010 A3 | V4 0] _4.0] 20| 4.0 01 2.0 4.0] 3.0] 3.0] 3.0] Calaborxtive
19 X H [kes ot ey [ m X TV 20| 3.0 30 2 0] 3.0] 20| 40| 1.0] 2.0
210 Not [ Te-mots P m |0 00| AT |V 20| 3.0 0] 3.0] 2. 0] _4.0] 20] 2.0] 1.0] Calsbortive
N 32.2.03 D =y | Can | De-moos m TO[ AL ” 3.0] 2.0 0] 20] 2. 0] 3.0] 201 1.0] 1.0] Calaboratve
B[ 32208 4 Dolikes Wes | Not | De-mot m 0.0 W3 3.0] 1.0 01 20| 3.0] 3.0] 20] 0.0] 0.0] 0.0] Calaborative
B I2L08] 238 3 Likes kes [ Can covard | C T |F Z| 30.0] W& 30 30 0] 20| 3.0] 1.0{ 40| 20] 3.0] &.0] Calsbarstive
32.509]_ 218 2] Dolkes| Dislikes| Can|  Motvard [ C m 3| 72.0] AT 3.0 0 0 0 40| 301 20] 1.0] 2.0] 3.0] Collaborative
D1 32.2.10] 230 2| Dulikes | Dislikes | Not | De-motvated | D m_ | F 2| 330[A3 | V3 20| 20 0 0| 30| 2.0[ 1.0] 20] 3.0] 2.0] Collaboranive
.2.05] A3 2D kes | Can | De-motivaied | D, m |0 | 1| IT.0[Al (VI 0] 2.0 0] 1.0 10| 3.0] 3.0] 1.0] 2.0] 2.0] fmer
il SR8 1 253 2| Likes Xes| Not| De J[B m |0 T 2T 0[WI 111 0] 1.0 0] _1.0] 20| 2.0] 2.0] 3.0] 2. -0 | Frerventioniat
[ B 5212 23 3 | Dislikes kes | Not | De-motvaed 2] S1.0| W& [ V3 2.0 0 3.0 0] 20| 20| 20| 3.0 2.0 | Baterventionist
BB 213__ 230 3| Dalkes Xes |_Can | De 2] 33.01 AT 2.0 0 0] _4.0 0] _3.0] 20] 3.0] 3.0] 3.0] btcrventiomit
W[ B213] a7 Dislikes | Dislikes | Not | De-motivaed | T ) 130 )73 201 1. Z K X K . O 2.0 3.0( Fmervennonist
3| 35.207]_ 200 Likes | Disliees | Not | De-motivated m_ 10 70| A4 || 100 1. X K K K . X O] 2.
32] 36.2.07] 262 2 [ikes|  Likes Motvard | C m S1.0] A3 | V1 301 3. 7. 201 4. K X 5] 4. 0] Collaborative
T136.2.08] 162 1] L Dislkes | Not | Do-motvaicd m |0 0.0 A2 2.0] 1.0 D] 30| 301 % ; 0] 1.0] 1.0] Calsbontive
SO0 233 Dalikes | Dislikes | Not Canform m ) O[A2 11 2.0 0 20| 20| 20 0] 1.0] 3.0] 4.0] 4.0] Cdlabarative
T3] 36.2.12 [ D[ Dislikes | Dilikes | Not | De-motivad | F. T |0 O] 0.0] AZ 201 1.0 0] 1.0 10| 1.0] Y.0] 0.0] 0.0] 0.0] Cdllaborsiive
R 22 T| Dalikes | Dislikes | Can | De-motivaied | D. m {0 “ 1| 200 W2 V% 0] 4.0 0] _4.0] 40| 4.0] 4.0] 20] 1.0] 1.0] Collaborative
3| 382201 280 4 Tlkes| L] Can| Mavaxd [C T_{F 3] 70.0 ) 0] 3.0 T.0] _20] 301 3.0] 4.0] 20] 2.0] 4.0] Cdlsborative
[T [IT20I”_ 535 3| Dolikes| Dislikes | Can | Do F m |F 3 O[AZ (V2 O 30 70| _3.0] 3.01 4.0] 30| 30| 20] 3.0] bmer
308 2| Likes|  Lkes M T m {F ) DA [ V3 30] 40 D] 3.0] 4.0 3.0] 3.0] 40] 20] 1.0
B30 155 Dislikes |_Dislks | Not | De: m_ {0 T 280( W2 |11 YO0 10 D] _1.0{_ 20[ 201 1.0] 30 1L )
3N i ) <1 3| Dalkes | Dislikes | Not | De-motivaied | F m |0 2] B0 | 30| 20 X B 3.0] 2.0{ 3.0] 40| = 0 st
2[aT 214 B6 4| Likes kry | Can | De-mod m_ |0 3 O[Al 3. K 4.0 0] _1.0] 1.0] 4. 0| 4.0[ Fuserventionist
{47213 263 41 Daiies| [ Can | De-motvazed | F m_ [0 320 W2 | B X K X .0] 301 4.0 3.0] 4. 0] 4.0
73721 200 Likes Tkes [ De-motvated m 360 Wi |13 kX K k 0 5] _3.0] 3.01 4. . X]
302022 Dilkes es| Can| Mooy C o) d| 980 AZ | VI ) X 20]_ 20| 1.0 0| _4.0] _3.0] 3. 0 | Fterventonnt___|
BI30.2.03 3| Dolkss| Dislkes | Can Conlom m [T I 00 AZ I8 L 301 20| 3.0] 2.0] 3.0] 4.0] Z0] 3.0] 3.0 s
71 A5.206] 15T 1| Likes| Dulikes| Can | Do-motvaed m |0 I B0[A V8 1 201 301 40| 20] 3.0] 30| 3.0] 1.0] 1.0] 2.0] koer
WA 242 3| Dulkes| Dislikes | Not | De-motvazed m_ |0 I 33.0 W3 [ VI 0] 2.0] 20| T.0] 1.0] 30 20[ 20[ 3.
K EsFA] q Tikes| Can| Movaed | A T__|F I 8B0[A | R 40| _4.0] 4.0] 20| 20| &.0] 3.0] 3.0
[ 0] Z Dislkes |_Not | De- F 0 3 Z O 20| 20| 1.0] 1.0] 30
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Appendix 222

Raw data from the information received from the chosen 50 pupils during Phase
Two regarding background information concerning various skills. Data taken
from results of CSA test, goal orientation test, creativity test, project work,
observation, school mark given for the project.

s ] Bl

i
§
g

Btk Sx [ FC WA N Gl X | s & "F2s | Drs | Wrs
9 KorXe) G I D Y3 B 3] 3.0] 301 2.0] 301 30] 30120 20| 30 20| 30]Va...
207202 |m | Fai.. | A3 TR 4.0] 3.0] 4.0] 3.0] 20 10| 20| 30| 03] 20] 20| %...
E} L A Y T A4 TVZ | 0] B3] 4.0 4.0] 1.0] 201 Z0] 20l 3.0] 30| 30| =0l 3.0[V...
OTI0 m o AT 5 & 20| 20] 2.0] 201 1.0 20l 301 18] _30] 20 V...
3I0T206 [T [T, B 4.0] 401 2.0] 3.01 30] 30| 3.0] 30| 301 30| 40| Va...
8] 0721 m__|Foi... | AS 3.0] 24] 1.0] 1.0] 1. 0] 1.0 K 0 O 10 O M.
Wl L1 55T S i WS [VZ | 30] 34| 3.0] 2.0] 1.0] 1.0] 1.0] 2« X Bl 20] 20| 20 V...
yIW T [Onf... D1 37| 2.0 2.0 1.0] 20] 20 2. 30 01201 3.0] Nox
I8 (o D W3 1 X O T.0[ 1.0 1.0] 1.0] 001 10 TD o 131 1.0 V... |
)] AW o L. Y0 23] 20[ 1.0] 2.0 20| 20| 20 o1 Y01 101 20| 20] Soc=
0§ JAWE T e [ A 30| 53] 3.0] 3.00 301 3.0 301 30| 20| 301 _30] 3.0 40|V
] AW X s B B4 ... B B L.0] 1.0] 1.0] 1.0] 1.0 10 K] ] O 1.0] 20 Ma...
3 A 08 (N N 1000 Y S B 401 3.0] 1.0] 1.0] 20| 20 ] B X D] 1.0] 20| Ve
3207 [m |Dah. [AZ |93 B 211 0.0] 1.0] 1.01 2.0 301 381 20 ) O] 1.0 Var...
X I D1 30 3.0] 2.0] 20] 20] 30 50 20| % O] 20] Som=x
2% 1= A Tl 18] T.0[ 1.0] 1.0l 1.0] 1.0] 261 1.0 T ; o] 10 V...
L0 o ™ X 0] 1.0] 1.0 20] 1.0] 20 0] 10] YO0 Z0|¥&...
3213 |m [Fmi.. A3 [Y4_| 2 11 3.0] 2.0] 4.0] 3.0] 40| 30| = 20| 30] 4.0 20| So=
BI31.L m | Fo...] X S| 1.0] 2.0] 2.0] 4.0] 3.0] 20120 i) O] 30200 o]
20 m__|Unhi... | A2 D1_40] 1. 0] 2.0] 20| 1.0] 1. X ] O|__1.0] 20| Mx...
o 32208 = ... 01 43] 2.0{ 2.0] 2.0] 3.0] 2.0] 20 ) 20 50 1.0 O Mal... |
2208 = Froes B 0] 1.0 1.0] 4.0] 20| 0.0] 0.0] 0. 70| 00] 1. K]
kY3 T |Fo.. B] 301 3.0] 3.0] 3.0] 3.0] 30] 200 301 20| 20| Z0] 30/%
3 @ | Far.. T X 30] 3.0] 20] 300 3.0] 30| 300 30| 0] &0 3.5 V...
L0 |m | Faoi. V3 ; 30| 1.0] 2.0] 20| 1.0] 1.0 1.0 ) B TO0] 201 Vs...
[ 28] 33.2.0: '™ L | Al V1 K 0] 1.0] 10| 1.0] 0.0) 1.0 0 0 O] _10] 4.0 V...
B (o ... ; 0] 2.0 1.0 o1 20| 1.0 B 20] 20| 30| %a...
21T 1T 0., VI 30 30] 2.0] 1.0] 1.0] 0.0 20] 1.0 O] 301 00] 30 V...
ISR [T [Pl Al V3 | 20| 331 3.0 1.0 1.0 O] 201 1.0 O 201 101 20{%...
3 1 T [Cafi. Al || 3.0 14] 1.0 1.0] 1.6] 1.6] 0.0] I. X X B 18] 1.0] Saux|
31 33.5.0 m_ |Cof.. | A4 IB | 4. 7 1. 0] 1.0] 0.0] 0. K -0 i) o
331362 ™ | Fer..]A3 [VL | 3.0] 81| 1.0] 3.0 2.0] 3.0] 1.0] 3. X T 51 3.0] 201 Nom
I6.2.08 |m__ |Cdlin. 0] 0] 1.0 20[ 3. 0] 1.0] %0 K X 3.0] 301 3.0] Soox ]
WIW (o oA 11| 20 50| 3.0] 3.0] 3.0] 30] 401 _%. 2Ol 301 30] 200 Somx
[ v N | 057 .V 3 DE) Bl 0] 0.0] 0.0] 1.0] 0.0] 0.5] 0.0 _00] 00 31 00 00 V...
WL o U, T0] 0] 0.8 1.0] 1.0] 0.0 0.0] 1.0] 19| 10 31 Y0 20] Soox
’ T [Fo... 1 701 3.06] 2.0] 3.0 3.01 201 30 3 01200 30| 3.0 Foex
ITIOT o | Fm.. [ A2 [VZ | 20 3.0] 401 1.0] 3.0] 1.0] 20 1. Z2] D K<) BT 1) | "
47205 [m Fou...] A2 V3 3.0 3.0] 3.0] 3.6f 201 20 2. 2.0 3.0 20 Ms...
T2 {m [Cabe. [ WZ [T D 0] 201 1.0 1.0] 1.0] 1.0] 1.0 D O] 10| 20| V...
MTTZT 1= JOnn. A2 [VI | 3.0 28] 0.0 3.0] 30| 20] 0.0] 20] 4. . 0130 3.0] Soax
Z|aT414 Im_ |Cufi. AL |B | 40] 78] 20] 3.0] 30| 3.6] 3.0] 3.0] 329 58] 3.0 20| 2.0 M.
B3T3 |m_ |Cufi. W2 | B 20| 32] 20] 1.0] 2.0] 3.0] 0. K] ) D401 30| Ym__
az]ar.21 m afi... | Wa 3.0| 36| 0.0] 20] 20| 20| 1.0] 2 2.0 0 20| 20| 20| Mm...
25149.2.02_ [T [Coli.|AZ [ V3 ] 20| 98] 40| 40] 20| 20] 20| 3. 20 px 301 CO0| 3.0 MVe:..
[28[45.203 | m .. | A2 |3 20| 90] 3.0] 3.0] 30| 20| 20[ 30] 20 <0 20] 10| 3.
302 m [Cal. | A3 V3 3.0 95| 2.0] 20] 2.0] 0.0] 00| 2.0] 20 I 30 33| 20 V...
3.2 @ |Cale... [W3 | VI O] 33 20| 20] 1.0] 20[ 1.0] 1o0] 1 O] 1.0] 1.0] 30| a...
K r [Ta... 7.0] 53] 3.0] 3.0] 30 TO0] 30] 20| 301 35| 201 40[Va...
B2 o O 1A% 12| 20] 331 20] 3.0] 1.0] 20] J.0] 101 10| 10| 10| 0] 30]%. .
Key
Pupil Code
Sex Male/Female ’
F/U Finished or unfinished project by school deadline
WA Wholist/Analytic score (4 = extreme of continuum)
v Verbaliser/Imager score (4 = extreme of continuum)
Cs Creativity test score (Max 4)
% Percentage given for project by school
Ss Specification score (Max 4)
Rs Research score (Max 4)
Es Early ideas score(Max 4)
De-s Detailing of chosen idea score (Max 4)
Pl-s Plarming for manufacture score (Max 4)
Ms Manufacwring score (Max 4)
Pr-s End product score (Max 4)
El-s Ongoing evaluation score (Max 4)
E2-s Final evaluation score (Max 4)
Dr-s Drawing skills score (Max 4)
Wr-s Writing skill score (Max 4)
Retro... Whether used retrospective designing
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Appendix 223

Raw data from the creativity test given to the 50 pupils during Phase Two.

Puplt Code 49/00 ] 13 14 1§ 16 17 18 19 28 321 133 33 3¢ Puplt Code 47/15 m 13 14 1S 16 17 18 19 3¢ 33 332 33 34

Crestivity 3 total 1335 15 3 9.5 15 18 17 18 19 13 15 12 18 Crewtivity 2 tetal 115 1 5 4 3 16 4 10 12 13 9 13 1
C3 erder 1 CQ erder 26

Pupli Coda 07/01 f 13 314 18 16 17 18 19 36 31 33 23 34 Pupil Code 36/00 m 13 14 1S5 16 17 18 19 20 21 33 33 24

Crestiviy 3 tatal  180.5 45 12 18 13 1) 9 1S 17 19 18 18 19 Crestivity 3 tetal 113 335 3 15 11 © 1 S 7.3 15 15 17 19
C3 order 2 C2 order 27

Popk Code 40/06 m 13 16 15 16 17 18 1s 20 33 32 23 34 Puph Code 31/15 m 13 14 135 16 17 18 19 20 21 32 33 34

Crestivity 3 tetal 178 19 18 IS 16 10 13 19 10 19 33 13 108 Crestiviy 3 tstal 111 4 19 12 3 12 12 1 3 0 4 1 0
3 erder 3 €3 erder s

sl Code 21/06 4 13 14 15 16 17 18 19 30 21 33 33 34 Puph Code 49/07 m 13 14 15 16 17 18 19 38 21 33 33 24

iy 3 total 173 1 15 12 3 15 17 19 19 19 19 15 @ Crestivity 2 tstal 111 7 16 3 1 1 17 30 12 19 13 8 3
€3 erder 4 C2 erder 28

Pupll Code 3517 m 13 14 13 16 17 18 19 30 31 33 33 134 Bupli Code 49/02 t 13 34 15 16 17 39 19 24 31 33 33 34

Craiviy 3 ttal 1705 1 19 19 16 12 95 19 12 19 12 16 1 Cromtivily 3total 106 1 7 11 15 S 5 17 10 9 1 7 m
3 ard s C3 erder »

Puph Coda 07/05 m 13 14 15 16 17 18 19 36 31 22 33 3¢ _ Buphi Code 3515 f 13 14 15 16 17 18 19 30 31 33 23 34

Cresiviy 3 ttal 161 1 3 17 7 19 9 15 19 19 15 19 18 Crestivity 3 tstal 1045 1 3 6 13 € 1 4 9 45 WD
€3 arder P C2 arder 3

Ruph Code 31/06 m 13 14 15 16 17 15 19 30 31 33 33 34 Puphi Code 49/13 m 13 34 15 16 17 18 19 30 31 33 33 M

Crestivity 2 7

Crmtiviy 3 tstal 168 7 13 1 7 16 17 5 19 15 15 19 189 td 300 2 % 1 M 132 1y 3 74
©2 order 7 C2 erder 2

Puei Gode 35/14 § 13 14 15 16 17 18 19 38 31 33 33 34 Pupll Cods 49/03 M (3 1< 15 L€ 1T 16 18 ¢ 1t 1% 13 1

Crestivity 3 total 157.5 14 14 8 19 9 13 15 19 23 18 13 1 Crowivity 3 tatal 99 3 12 35 316 1 U 8 ¢ 1135 3 6
€3 erder ] €3 wrder »
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€3 wier s

Creativity 3 total 151 1 3 19 7 11 9% 12 15 18 1% 13 19
€3 erder 10

Pupll Code 35/11 m 13 14 1S 16 17 18 19 20 21 23 33 234 Suplt Code 21107 f 15 34 3516 17 29 10 30 31 37 33 34

Crestiviiy 3 tofal 147 185 13 S 18 14 4 3 19 12 & 19 12 Sewiiy 3wl 84 3 W MWWy
CGedr 1 G oorder 3

Pupll Code 35/05 m 13 14 15 16 17 18 19 30 31 33 23 24

Pupll Cede 21110 m 13 14 15 16 17 13 19 20 21 331 123 34
Crestivity 3 tetal 1458 1 7 10 1% 6 17 13 12 12 12 17 1%
€2 erier 12

Crestivity 2 tetal 1 18 1 17 % 12 3 ¢§ 103 O O @
C2 erder 37

Pupli Code 32/00 m 13 14 1S 16 17 13 1% 12¢ 21 32 13 24
Crestivity 3 total 00.S5 1 4 15 35 11 12 7 8 o6 15 4
Q1 erder 38
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Crestivity 3 total 141 1012 12 8§ 8 15 1 17 17 17 12 12
C3 arder 13
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C2 erder “
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Crestivity 3 total 137 1 1% 12 18 1 4 13 25 % 2 19 25
C1 arder 19

Pupll Code 32/03 m 13 14 15 16 17 13 19 10 31 33 33y 24

Crestivity 3 tetal 32 12 2 2 112 12 1 6 ©O0 O O ¢
C2 erder 43

Pupll Cods 31/10 m 13 14 15 16 17 18 19 30 11 23 33 34
Crestivity 3 tatal 128 9 2 45 13 35 %35 19 19 95 %S 16 4S5
Q erder 20

Pupli Code 36/07 m 13 14 135 16 17 18 19 36 21 22 23 34
Cresivity 3 tetal 134 1 7 10 5 13 11 4 4 19 12 1% 13
C3 erder 21

Pupit Code 07/02 m 13 14 1S 16 17 18 19 20 31 23 33 34
Crestivity 3 istal 13¢ 1 ¢ 7 & 35 13 13 4 19 €& 19 O
C2 orider k-]

Pupll Coda 47/01 m 13 14 15 16 17 18 19 20 31 33 33 24
Crestivity 2 total  119.5 10 1 35 2 15 3.5 15 12 19 19 19 0.8

€2 rder 23 Key

Pupl Cede 07/14 1 13 14 135 16 17 18 19 30 31 32 23 34 Pupil COde:

e Pt Ry e mm Creativity 2 Total: Total score Max Score 228
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Cresiviy 3 total 118 9 § 19 12 19 12 10 1) 10 0 O 13 - 24: ScoreforeachdmwmgMaxScore 19

C3 arder 23

20



Appendix 3

Examples of data bases used during
Phase One and Phase Two



Appendix 3.1.1

Example of data base showing individual pupil responses to: enjoyment,
independence whilst working, perceived ability to achieve good results; rank
order of enjoyment of researching, designing, making and evaluating; number of
projects incomplete; level of boredom

| Tom scoe 28 1120

[ Totat score 103 /120 |

. R..:qum i from Veacher ﬂn:lln
sm 4 P2 4 sP3 4 Selecting project sP1 2 sp2 1 sP3 4 Selecting project
RP1 2 RP2 4 RP3 2 Ressarching project rRPY 1 RP2 1 RPS 1 Researching project
T81 2 TS2 4 ¥s3 4 Thinking of salutions T81 1 182 1 788 1 Thinking of sciutions
wii 3 wiz 4 wis 4 Detalling chosen idea wir 1 wiz 1 wis 1 Detailing chosen idea
ust 3 usz 2 us3 4 Making final solution usy 0 use 1 uss 1 Making final sciution
Mwy 4 uwz 3 Mw3s 3 Making solution work uw1 0 uwz 1 uws 1 Making eclution work
EP1 2 EP2 4 EP3 4 Evaluating project er1 0 EP2 1 eps 1 Evaluating project
uwr 4 uwz2 3 uwa 4 Using tools and equipment uws O uwz 1 uws 1 Using tools and equipment
Pw1 3 Pw2 3 PW3 4 Putting together folio pw1 O Pwz 1 rws 1 Putiing together follo
WR1 4 WR2 4 WR3 4 Writng report wR1 0 wRe 1 wrs 1 Wrillng report
31 35 37 TOTALS /40 5 10 13 TOTALS /40
3.00 4.00 3.00 Resoarching 1.50 1.00 2.50 Ressarching
2.67 3.67 4,00 Designing 0.67 1.00 1.00  Designing
3.67 2.67 3.67 Making 0.00 1.00 1.00 Making
3.00 4.00 4.00 Evauaing 0.00 1.00 1.00 Evalaing
€ .lt;m Teacher A R;';llo from Teacher Results
RANK ORDERS RANK ORDERS
S Decislol E { Various Success In Snap Decision Enjoyment of Varlous Success in
onm' :! np'y":m °n| the * Achleving Good on enjoyment of Aspects of the Achleving Good
Pr n Pr In Yr 10111 Results Process n Ganeral Process In Yr 10111 Resulls
Resoarching 3 2 4 Ressarching 2 1 1
Designing 2 4 1 Designing 3 2 2
Making 1 1 3 Making 1 3 2
Evaluating 4 2 1 Evaiuating 4 4 2
Number of Projects incomplele 0 outof 2 Humber of Projects Incomplete 5 outof §
Bored with Design 1 Bored with Design 2
[‘I’oul Score 58 1120]
g Good
trom Teacher Resulls
sp1 3 sp2 3 SP3 Selecting project
RPY 2 RP2 2 RP3 Resoerching project
81 3 Ts2 2 83 Thinking of salutions
wit 3 wi2 3 wis Detaiting chosen idoa
us1 3 usz 3 us3 Making final sciution
uws 4 uw2 3 Nw3 Making solution work
EP1 4 ep2 3 EPS Evaluating project
uwt 4 uwz 4 uwa Using tools and equipment
pw1 3 PW2 2 PW3 Putting together folic
WR1 2 WR2 2 WR3 Wrilng report
31 27 TOTALS /40
2.50 2.50 Ressarching
3.00 2.33 Designing
3.67 3.33 Making
3.00 2.50 Evaluating
trom Teacher Rasulls
RANK ORDERS
Snap Decision Enjoyment of Various Success In
on of Aspects of the Achleving Good
Process in General Process In Yr 10111 Resuils
Resaarching 4 4
Designing 2 2
Making 1 1
Evaluating S 3

Number of Projecis incompleste 2 outol § 2
1

Bored with Design 1



Example of data base showing individual pupil responses to: total score for

Appendix 3.12

enjoyment/ independence/ capability to achieve a good result; level of boredom;

enjoyment of solving problems; if and when extra work was done; parental

interest.

I Puph Code92.1

Enjoyment of Project work

Independence from teachers help

Pupil perception of their
Capability to achieve good resuits

Boredom with Project work

Enjoying Solving problems oneself
in the Clasarcom

At Home

Carrying out extra work in school
Carrying out extra work at home

Parents interested in the project
Recieving help from parents

Soore Max 40
19

31

28

A ltie bored

Very bored

Frupn-cose:s2:16 < oM |

Enjoyment of Project work

P from h help

Pupil perception of their
Capability to achieve good resuits

Boredom with Project work

Enjoying Solving problems onesetf
tn he Classroom

At Home

Carrying out extra work in school
Carrying out extra work at home

Parents interested in the project
Recieving help from parents

Soore Max 40
34
32
29
Not bored A Etie bored
1
avays sometimes

Vory bored

22



Appendix 3.13

Example of data base showing individual pupil responses to: reasons for boredom
and whether those pupils who were bored, were a little bored or very bored

Not bored 1 A litte bored Very bored

Everything

Theory

Design in general

When finished before the deadiine with nothing o do
Whan stuck and [t takes & lkang $me to move forward

The Design Process

Analysis and Spediication
Ressarch
Evaluation
Thinking of a protiem 10 scive
Caming up with ideas
Thinking of many inital ideas
Developing the chosen idea
Choosing the final solution
The final salution
Having 1o think of lots of ideas when | know
Designing which one | am gding to do
Drawing
Writing
Paperwark
Working out the dimensions
Working deawings
Making
Practical
Moasuring
Waiing for materials
Sending
Aling
General Alotit
The siowness of the process
-.:{ Not bored A litse bored 1 Very bored
Teacher Teachers inpuls
Design Process Research General Everything
Designing Theory
Making Design in general
Evalualing ‘When finished belore the deadiine with nothing 1o do
Wiitng When stuck and it takes & lang ime b move forwerd
Enjoy trying to solve difficuities Working Drawings The Design Process
In the Classroom ¢ At home 1 Analysis end Speciicaton
Resemch
Evaluation
Thenking of & problem % scive
Caming up with idess
Thinking of many inital ideas
Deveiaping the chosen idea
Choosing the final solution
The fnal salution
Having © think of ol of ideas when | know
Designing 1 'winch ane | am going to do
Drawing
1 Writing
Papecwork
Warkng out the dimensians
Working dramangs
Making
Practcal
Measuring
Wailng for marieis
.w
Fing
General Alotit
“The slowness of the process
Teacher Teachers inguts
Design Process Research
Designang
Making
Evalusting
Watng
Working Orawngs cont
Enjoy ¥ying 1o solve difficulties
in the Clauercom 1 At homs s 1

23



Appendix 3.1.3

Not bored A little bored Very borsd 1

General
Everything
Theory
Design in general
When finished before the deadiine with nothing to do
Whon stuck and it takes a long fme to move forward
The Design Process

Analysis and Specdifcation
Rosearch
Evalugtion

Thinking of a problem to scive

Coming up with ideas.

Thinking of many inital ideas

Developing the chosen ides

Choosing the fAinal sokution

The final sclution

Having 1o think of lots of ideas whan | know

Designing Which ane | am gaing ko do

Drawing

Writng

Paporwark

Working out the dimensions

Working drawinge

Making

Practical

Measuring

Wailng for materials

Sanding

General Al otit

Toacher Teachers inputs.

Design Process 1 1 Research General 22
Designing 1 Everything
Making 5 Theory
Evaluating 14 Design in general
Wiitng The Deeign Process 1 Vhen fnithed befoce the deeding witr nolhing lo do
Working Drawings 1 ‘When sluck and it takes a long time to move forward
Enjoy trying to soive difficulties 57
In the Classroom 1 At home 1 3 Analysis and Specification
17 Research
14 Evaluation
1 Thinking of & problem to soive
] Coming up with ideas
1 Thinking of many inital idess
4 Devsloping the chosen idea
2 Choosing the final solution A Little Bored
1 The final souton
L)

Designing 46
1" Drawing
22 Writng
6 Paperwork
3 Working out the dmensions
4 Warking drawings

Making 12

2 Practical
4 Morswing
2 Waiting for matecials
3 Sanding
1 Filing

General 18 15 Alokit
3 The slowness of the process

Teacher 1 1 Teachers inputs

Research ' Very Bored
Designing

Making

Evaluaing

Wriing

Working Drawings

Design Process 18

- h - NN W0

Enjoy trying to soive difficulties
In the Classrcom 37 123 12 Athome so 80 26



Appendix 3.14

Example of data base showing individual pupil responses to: when extra time was
spent on project work; parental interest details; details of help from parents.

Extra Time and Parental Help Given to Project Work

[ Pupll code 7.11 F J
N o
How Often When
twice a weok during kuinch ime
once a weok after school
twice a menth during private study
anly when projects need finishing during other lsssons
whenever needed Satsrday momning
4 times a weok before school
a3 often as possible
v
Which Aspect of Project work? Max Score 3
selocting & project 3
research 3
designing 3

working out technical detals 3
making your chosen design 1
evaluating your project 3
writng up your report 3

putting together your design folio 3

Are Parents interested in project work 2

Help from parents with project work 0

selecting a project 0

research 0

designing O
working out technical detais 0
making your chasen design O
evaluating your project 0
wiiting up your report O

putting together your design falio 0

Extra Time and Parental Help Given to Project Work

|Pupllood.7.06 !LI
v

How Often

When

twice a week
once a week.
twice amonth 1|
anly when projects need Sinishing
whenever needad

V4 timos a weok
a8 often as posaie

X

Which Aspect of Project work?

selocting a project 0

research 0

designing 0
‘working out technical detads 0
making your chosen design O
evalusting your project 0
writing up your report O

pulting together your design falo O

Are Parents interested in project work 0 O

Help from parents with project work 0
salecting a project 0

resoawrch 0

designing 0

working out technical detais 0

making your chosen design 0

evaluating your project O

writing up your report O

putting together your design folio O

during lunch tme 1
after school

vam etudy
during other lessons
Saturday maming

before school
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Appendix 315

Example of data base showing individual pupil responses to: reasons why pupils
liked Years 10 and 11 more than Years 7 - 9.

Puplls who ike A litie more

yeoar10/11 Alot mors 1
Choice 1 more choice 1
allowed 10 do more kx curseives.
Skills learnt more, capable of more
~— allowed 0 use machinery, & equipment
[— 048G &8 acuils
Treatment
of Pupils L foai mors resp
fosl mare independent
—Time more time availabie
more exciting
mare g
f== Cortentof Yr 10 - mote
Years 10/11 — more challenging
maore i
bigger proj
better projt
L harder proj
Depih ol experiance =Foutcomes that could benelit me
more ressarch required
Project work 1 T y
more p
Year 9 Scheme —— dlelked circus
ot 1 [ vk
work boring 1
100 many projects
Years7,8,81 Genoral 1 lack of finished oulcome
Nno good projects
L— Projects litte choics
too much technology
Contont not encugh technology
oo much woodwork
not enough detaied work
[Npﬂcdl 7o UF Puplis who like A It more 1 puplls who ke A Wie more oo
year10/11% A lot mors year10/11 A lot more a5
Choice more choice Choice 34 more chaice 34
allowed 10 do maore for curssives alowed to do more for ourseives 1
Skills loarnt more, capable of more Skills 11 learnt more, capable of more 4
L———— aliowsd © use machinery, & equipment ——— sllowed to use machinery, & equipment 6
T [ lreaind as aduits [ ¥oakd as aduits 2
reatment Treatment 6
fool
of Pupile more 1o of Pupils fool more responskile 2
L— foel more independent L— feel more independent 2
Time more time available e Tirm 2 more tme 2
T mare exditing more exciing 2
more k ing more intecesting 3
mare adh d e micre advanced 2
|— Contentot Yr 10 - mere enjoy {— Contantcl¥r10 16 « more enjoyatle 3
Years 10V11 ] more challenging Years 1011140 ——f [————"moro chalienging 4
more invoived more i 1
bigger projects bigger projects 3
better projects batter projects 4
harder projects hardet peojects 3
L Depth of experience —toutcomes that could benelit me L-Depth of experience 23 ~t-cutcomes that could benefitme 2
—— more ressarch required == more ressarch required 1
Project work 1 more woodwork Project work 64 mare 3
more p more pracical 7
Year 9 Schame ————edigEked cifcus Year 9Scheme 2 disliked circus 2
oty [ e Soetatows § T ok 2
work boring work bering 6
E— too many projects 100 many projects 1
Years?,8,91 Genoral 1 . lack of finished outcome Yeoars?7,8,8 24 Garorsl 9 o lack of firished outcome 1
no good projects [——=—"no good projects 3
I—m;.au litte choice 1 ;P«w- 13 e fittlo choice 4
— o0 much technology —— %0 much technology 1
Contont _— not encugh technology Contert 4 - Mot enough technology 1
|—— oo much woodwork [———=t00 much woodwork 1
L~ not enough detaded work 1

L ot enough detailed work
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Appendix 3.1.6

Example of data base showing individual pupil responses to: reasons why pupils
liked Years 7 - 9 more than Years 10 and 11.

o . wh 9
IP""“ . 86.07.7 M | Puplls who liked Year 7,8,8 I Pupit Code * 7.06.: © M " l Puplis who likad Year 7.8,
B : » A lot more A little more 1 About the same . A ot more 1 A little mors About the same
Project work Project work
1 = Nawre of projects 1 — Enjoyed projects set 1 =1 Natre of projects —— Enjoyed projocts set
Ewsler to do Easler 10 do
Number of small projects Number of small projects
not one big one not ane big one
[ Lesspressure to fnish 1 = Less pressire to fnish
more creative [ M@ Creative
more ime e ————— mm
| didn'thave to think of | ddnthave o tinkof
projecss o solve projecs 1o scive
j—— " Paper work Less writng —— Paperwork 1 — Lesswritng 1|
—— Less designing == Laes designing
= Less paper work = Lses paper work
——— NO paper work s NO Papar work
e Pracical More pr wark b— Practcal More pr work
Year § Classes Year § Clasess
Quiot dass Quist class.
| with mare of ones l__vdhmmdmu
friends friends
Teachors Teachars
1 more help from teachers | more help from toachers
L— Different teacher L— Ditferent teacher

Pupils who liksd Year 7,89
Alotmore16 A ilittle more28 About the same 47

Project work

38 —y— Nabre of proj 29 joyed projects sat
Essier o do
Number of small projects
not one big one
[ Loss pressure b fnish
more creative
———————— mcxe tme

didn’'t have to think of
projects 0 soive

~WaeN WOO

— Papecwork 8 —— 966 Wiitng
== Less designing
—— Lees paper wark
e No paper work

- ) s e

Mare pracical wark 1

Year © Classes

with more of ones |
friends
Teachers

ore help from teachers

6 m
—L. Ditferent teacher 4

N

27



Appendix 3.1.7

Example of data base showing individual pupil responses to: reasons why pupils
chose design and realisation to take for their GCSE examination.

[-m-ca--a&.w <M

Hadtochoose a

Opllon Cholos — Didn1 gal my choice ical subject Best choice in options
Pasl Experience 2 em—em  General s 2 ss:fgﬂ Tangkie
Enjoyed DAT inyr 9 B'p":rm somatting o wes
Enjoyed solving for my wark
Good allt oy g sesing
| l | [
Designing & Design 1 Making 1 Pressciation
' I
w?:?mmm.
Enjoy drawing materiai Jocts
Enjoy ressarching .
Enly deagring 1 ——
Presentation of
Design and Make work
Cholos of Task e Choice ol Project
g Crestivo Easy Challenging
Quaillles
QGCSE Alevel & Designer
The Foture Qualliicatons dagree In the ksture
Practical Skils
Usotul o d
for career prad::d.:;:
'Pupll Cotle *36.10 © M
Option Choloa - Dicr?1 9ol my choice :’x:’“"‘.". Best choice in options
Pasl Experience 2 ————— Genenl Skiis 2 ;‘:;: HTIWN'”I
Enjoyed D&T lnyr 9 l'fdmb: mﬂ!i\'l‘z'bml
Enjoyed solving for mmy work
forni et
I | | 1
Designing & Design 1 Making 1 Presentalion
' I
working ot e,
Enjoy drawing materials Jools
Enjoy rescarching :
Enjoy designi 1 mwﬂdm 1
Presaniation ol
Design and Make wark
Chole of Task —— Choice o Project
Qualiiles . ' Easy >
GCSE Alevd & Designer
The Future Qualllications degree in the lulure
Practica) Skils
Uselul 1o develop
o caroor practical skiks

"Pupll Cotle "47.04 * M -

PR ST S S SR S W'

Option Cholos ———— Did1 gol my choice m“"‘“‘.“, Beat choice in cptions
Past Experience 2 Genersl 1 Skiis 1 sp.ds“""“h qum
AT Seggme e
Enjoyed solving ot rmy werk
sroblams
Enjoy
Goodal 1 uvh-lu::
| 1 I |
Designing & Design Making 1 Preseniaion
|
e
Entoy drawing Materiahy Jocis
Enjoy ressarching
Enly dasigring At
Preseniaion of
Dosign and Make work
Cholos of Task ——— Choice o Project
Anticip ing Creative Exsy Challengrg
Qualitles
ocse Akl d Designer
The Feture § Ouaillications dogree Inthe luture
Practical Skits 1
Usalul 1o doveicp
for casoer pracica skits

Option Choloe 19 = Diarigetmy choke 4

Hadlochocsaa ¢

Beal chokce s opticen. §

practical subject
Past Experience 198 Geneal ¥ i 14 Subied 1 Teowe »
ErioyedDiTinyr9 3 &!b;o‘drﬂﬂulh 1 e by 3
Enjoyed ;Mg ¢ ” [T
probiems
ootk 7 oo s ©
T -
Desionig & 45 Design 29 Msking op Prosesiaion ¢
Making
-uﬁemm. n
s,
Enjoy drawing g matetials Jocls
Enioy reseexching ¢ o
Enioy desigring ::'nm 1
Presentsion ot 3
Design and Mabe wek
Cholos of Task 1 —— ChoicociProjed !
Creative Chaltargey
Cualitles 2 v 2 ! Far 4 '
GCSE 5 Alevels 2 Desigper
The Future & Ouadications dagree n the tece
Skis 19 Useullodevoiop
for career peactical skils

23



Appendix 3.2.1
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negative comments regarding the use of written communication during designing.

Example of data base showing individual pupil responses to: positive and
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Appendix 322

negative comments regarding the use of drawn communication during designing.

Example of data base showing individual pupil responses to: positive and
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Appendix 323

Example of data base showing individual pupil responses to: whether pupils had
enjoyed designing or making the most; whether they were pleased with their
design work; information about early ideas; how they developed their chosen
idea; whether they used Orthographic drawing; how they worked out their

material sizes.

Which did you snjoy mostdesigning or making?
Enjoyed making more than designing
Enjoyed making a lot mare han designing
Enjoyed designing more han making
A Enjoyed designing and making equally
Disliked designing and making equally 1

Were you plaased with your design work?
Please with design wark 1

Its OK

Not pleased with design work
Its hobest setVe dane 1

Only becauss its for the examination

Ve tried hard

Wouldn't do it ditferenly

Teacher thought | could have done better

Wish | could draw betier

B 'm pioasad with my ideas

Wish | had hed mare time

1 would add more colour 1 my work if ] had tme
1 have coversd all he areas ] need to

| could have done better

1 have been given & paor mark

The design work Is not a8 good as | did last year

Your Initial design ideas Only one dea
Two idess
No heip trom the teacher
Best sat done
Only becaues of the examination
Knew what | wanted to do
Brother helped
Four ideas

Number ofideas |
Teacher added some ideas.

Couldn’t hink beyond one idea

Teacher helped

Nogative responses Parents helped
Peers heiped

Thin on idess

Made up idess to suit inel idea
Did several ideas - waste of tine as
knew what | wened b do

How did you develop your choeen ldea? D

Did a number of drawings
Rwas difficult to wark out how to make i
Enjoyed working it all out
Only did one drewing 1
Only d&id one drawing with sizes on
| haven't done that yst

Did no tawings | sorted out problems
whist | made it

Minimal deveicpment
| &d no drawing as R wes in my head
| didn't know how to

Did two drawings

Nogative responses 1

Evidence of design work thin
Choee wrong project © do
Didn't bother 10 keep work
Did you do an Orthographic Drawing?
Didn't do any
Did an orthographic drawing 1
£ Only did it because of sxaminatan Which did you enjoy moatdesigning or making?
worked from dimensioned sketch Enjoyed making more than designing 1
wil do itlawr for extra marks Enjoyed making & lot more han designing
How did you work out Matsrlal Sizes Enjoyed designing more than making
wacher gave me the mzes A
worked them out for myselt 1 Erioyed desigring and makng equsty
£ ) Diskikad deaigning and making equally
mdolhldzn;mﬂlb Were you pisased with your design work?
made a 30 model to hep Flease with design wark Wish { could draw betsee
sed information from lest project sOK 1 [ ] 'm pleased with my ideas
Worked €vem out by Fial and errar Not pleesed with design work Wish ! had had mcre time
Looked it up in books It's the best set v'e done | would add mare colaur © my work | had time
Only because its for the examination I have covered all the areas | need ©©
We ried hard 1 could have done better 1
Wouldn't do it difterenty 1 heve been given a poor mark

Teacher thought | could have dane betisr

The design wark is not as good as | did last yeer

Your Initial design ideas Only cne idea
Twoideas
No help from the acher
Best set done
Onily becsuse of the examination
Knew what | wanied 1o do
Beoher helped
Four ideas 1
Number of idees
Teacher added some ideas

Couldn't think beyond one idea
Teacher helped
Parents helped
Peers heipss
Thin on ideas

Made up ideas to wit fnal idea
Cid several idess - waste of time as
knew what | wanted © do
Evidence of design work thin
Chose wrang project b do

Didn't bother b keap work

Negalive responses

How did you deveiop your chosen ldea? D

Did @ number of drawangs 1
Rwas dificult 10 work out how 1o maks &t
Enjoyed working it all cut
Only did ane drawing
Only did one drawing with sizes on
1 haven't done that yet
Did no drawings | eorted out problems
whilst | made it
Minimal deveicpment
| &3 no drawing as it was in my head
| didn'tknow how

Did two deawings

Negatve responses

Did you do an Orthographic Drawing?
Diédn't do any
Did an orthographic drewing 1
Only dd it because o! examinaton
worked from dimensioned sketch
will doitlater for exvra marks

How did you work out Matarlal Sizes
teacher gave me the sizes 1

worked them out for myseit

F meossured roiovant components
made a &l size smplate

made a 3D model to help

used informalion from last project

Warked them out by ial and errcr
Looked it up in books
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Appendix 324

Example of data base showing individual pupil responses to: whether pupils had
finished their project; whether they had enjoyed making it; reasons for enjoyment
or otherwise; whether they were pleased with the outcome; what difficulties they
had encountered whilst making their project.

Iiua.m Code 031.4

Did you enjoy making It?

Il

1
Is the project finishad? D::::;:!
Finished 1 OK
Aimost Enjoyed more then year10
Notneary Too much drawing last year
Not startad No anewer
Relying on falio Enjoyed last project more
Enjoyed it till it went wrong
What given for enjoy or otherwise
Enjoyed it more than any other project It locks good now its complets
| chose It | enjoysd construciion - cuting joints
Because it worked lisart a lot
Because | nesded one Its better than drawing
| Bke using the tools Because of the diticulies | encouniered
| ike putting things together 1lsarnt how 1o use more kals
No reason given | enjoyed sdldering
Enjoy werking with wood 1 | enjoyed weiding
| ke sooing it finished tenjoyed using my hands
1 dislie making I was proud of it
§ enjoy vsing materiale | $nd it omsy
| enjoy sseing the end product 1 had to rush - ime management
Exam pressure | wasn't entered 8o didn't see the paint

Woere you pleased with your outcome?

Yos 1

No Sisdent Code 007.1 Did you enjoy making it?

Dan't know Enjoyed it

Could do betser Is the project finished? Dt enjoy it

‘Wish itwas better Finished OK

Almost Enjoyed more than year10

What difficulties did you whilst making It Notnearty 1 1 Too much drawing lest yeer

Not started No answer

Inaccuracy 1 Timber didn't come Relying on folio last project mare

No menton of any difficulty Change in schod - gap in knowledge base it 8 It went wrong

Manufaciuring sidlis - casing Didn't take enaugh time and care

Manufactuiing sidls - wood - chipped it Not well finished What given for enjoy or otherwies

Could use oI property Manutacturing skilis - sawing skills poor  Enjoyed It mote than any other project It locks good now {s complets

Hadn't worked things out careully Took too long 1chose it | enjoyed conetruction - cutting joints

Unhappy with outcome Designing took too long Because k worked lisemt alot

Too big a project Becauss | needed one s beer than drawing

11ke using the tools Because of the difficulties | encaunired

1 tike putting things together | loarnt how 10 use mare kdle

No reason given | anjoyed scidaring

Enjoy working with wood | enjoyed welding

1 Eke sosing it finished 1 enjoyed using my hands

1 dhelke making | was proud ot R

| enjoy veing materiale. 1 5nd itessy

| enjoy sesing the end product 1had fo rush - ime management

Exam pressure 1 wasn't entered $0 didn eee the paint

Were you pleased with your eutcome?

Yes
No 1
Dan't know 1
Could do better
Wish itwes betier

What difficuities did you encounlsr whilet making It

Inaccuracy Tieber didnt come
No mention of any dificulty Change In schodl - gap in knowledge base
Manutaciring skile - casing Didn't take enough Sme end care
Manufactuting skils - wood - chypped it Not wel nshed
Ceuld use tbols propery 1 Manuiachuring skiis - sawing ekils poot
Hadn'tworked things cut carelully Took 0o long
Unhappy with oulcome Designing took 100 long

Too big & project
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Appendix 3.2.5

Example of data base showing individual pupil responses to: a summary of
positive comments

Pupll Code 0354 Positive Comments Puplls own choice Given context
General Questions Would choose D & R again
Pleased with Designing 1 Enjoyed Making
Found k easy t0 ¢choose a project
Finished making project
Pleased with the outcome
Percelved achievement Very well
Well 1
Average
Not so well
Designing or Making Enjoyed making more than designing 1
Enjoyed designing more than making
Research “Thought research was important
Enjoyed doing the research
Drawing - Initial Ideas Produced a number of ideas
Enjoyed thought processes Invoived in thinking of ideas
Enjoyed drawing technique 1
Other general positive comments - quick to do etc.

Drawing - Careful sketches DId a number of drawings to develop their chosen idea
Enjoyed thought procesas Invoived in working out detalls
Enjoyed drawing techniques
Other general positive comments - can see the need to do them etc. 1

Orawing - Orthographic drawing nd an Orthographic drawing
Enjoyed thought processes Involved in working out detalls
Enjoyed orthographic drawing techniques
Other general positive comments - proud of outcome etc.

Orawing - Careful perspective Enjoyed drawing iechniques Invoived In careful perspective drawing 1
Other general positive comments - proud of the outcome etc.
Writing - Initial Ideas Positive comments regarding wrding skills on early skeiches
Positive comments on thought processes involved when annotating early sketches
Positive comments regarding the sultability of communicating by use of annotations
Annotating is quick and easy to do
Other positive comments regarding annotation on early ideas
Writing - Posftve comments regarding the sKIs Invoived In producing careful lettenng
Careful writing, titles etc pogitive comments regarding the speed at which one could ahieve an outcome
Other positive comments regarding producing carsful lettering
Writing - Evaluations Posiiive comments regarding the writing skill needed 1o complele an evaluation
Positive comments regarding the thought procesas invoived in writing evaluations
Other postive comments regarding evaluations

-t ek ah ab ah -

Pupll Code 036.3 Positive Comments Pupils own choice 1 Given context
General Questions Would choose D & R again
Pleased with Designing 1 Enjoyed Making

Found i easy to choose a project

Finished making project

Pleased with the outcome

Percelved achievement Very well
Well

Average

Not 50 well

Designing or Making Enjoyed making more than Gesigning
Enjoyed designing more than making

Research ‘Thought research was imponant
Enjoyed doing the research

Drawing - Initial idens Produced a number of ideas

Enjoyed thought processes involved in thinking of ideas
Enjoyed drawing technique
Other general positive comments - quick to do etc.

Drawing - Careful sketches Did a number of drawings to develop their chosen Klea 1

Enjoyed thought proceses Involved In working out details
Enjoyed drawing techniques
Other general positive comments - can see the need to do them etc.

Urawing - Orthographic drawing Did an Orthographc drawing 1
Enjoyed thought processes involved in working out details
Enjoyed orthographic drawing techniques
Other general positive comments - proud of outcome etc.
Drawing - Careful perspective Enjoyed drawing techniques involved in careful perspeciive drawing
Other general positive comments - proud of the outcome etc.
Writing - Initial Ideas Posiive comments regarding wriling skils on early skelches
Posltive comments on thought processes involved when annotating early sketches
Positive comments regarding the suitability of communicating by use of annotations
Annotating is quick and easy to do
Other positive comments regarding annotation on early ideas
Writing - Posilive comments fegarding the sKills involved In producing careiul lettering
Careful writing, titles etc pogitive comments regarding the speed at which one could ahieve an outcome
Other positive comments regarding producing careful lettering

Writing - Evaluations _ Posiive comments regarding the writing skill needed 10 complete an evalualion 33

Positive comments regarding the thought proceses involved In writing evaluations .
Other postive comments regarding evaluations

cont.




Summary of Positive Comments Pupils own choice 30 Givencontet 10
Would choose D& Ragain 25

General Questions Pleased with Designing 19 Enjoyed Making 26
Found k easy to chocse aproject 21

Finished making project 24

Pleased with the outcome 23

Perceived achievement Verywell 1
Weil 7

Average 19

Not so well 8

Desigrung or Making

Enjoyed making more than designing 32

Enjoyed designing more than making 6
Research Thought research was important 25
Enjoyed doing the research 20
Brawing - Infual Ideas ~ Produced a number of Ideas . 19
Enjoyed thought processes invotved in thinking of ideas 12
Enjoyed drawing technique 15

Other general positive comments - quick to do etc.
Drawing - Careful sketches Did a number of drawings to develop their chosen idea 21
Enjoyed thought proceses involved in working out details 3
Enjoyed drawing techniques 4
Other general positive comments - can see the need to do them etc. 9
Drawing - Orthograsphic drawing Did an Orthographic drawing 20
Enjoyed thought processes involved in working out details 4
Enjoyed orthographic drawing techniques 6
Other general positive comments - proud of outcome etc. 7
Drawing - Careful perspective Enjoyed drawing techniques involved in careful perspective drawing 11
Other general positive comments - proud of the outcome etc. 11
Writing - Initial ideas Positive comments regarding wriling skills on early skeiches 1
Positive comments on thought processes involved when annotating early sketches 8
Positive comments regarding the suitability of communicating by use of annotations 10
Annotating is quick and easy to do 2
Other positive comments regarding annotation on early ideas 10
Wiriting - Poslive comments regarding the sKIK Invoived In producing carelul letienng 8
Careful writing, titles etc positive comments regarding the speed at which one could ahieve an outcome 4
Other positive comments regarding producing careful lettering 13
Writing - Evaluations Positive comments regarding the writing sKill needed 1o compiele an evaluation 2
Positive comments regarding the thought proceses involved in writing evaluations 4
Other postive comments regarding evaluations 14

Appendix 3.2.5
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Summary of Negative Comments Pupil's own choice 30 Given context 10
Would not choose D&R again 11
Not pleased with designing 13
Did not enjoy making 4
General Questions Found it difficult to choose major project 14

Did not finish major project 17
Was not pleased with final outcome ¢
~Very well 1
Perceived achievement well 7
Average 19
Notsowell g
Notwellatall 5
Enjoyed making more than desgming 32
Designing or Making Enjoyed deslgnlng more than making @
Did ot think fesearch was Imponam 13
Research Did not enjoy doing research 17
Negaiive comments regarding Uselulness of drawing iniial ideas 2
Duwing = Initial idess 0 o Did not enjoy thln:ldng of ideas 06
Did not enjoy drawing Initial ideas 11
Other negative comments regarding initial Ideas - tedious etc 3
Negaiive commentis regarding Useluiness of Geveloping I06as on papel 20
Drawing - Careful sketches Did not enjoy working out detalls 11
' Did not enjoy this type of drawing 12
Other negative comments regarding developing ideas - Time consumming etc. 9
Did not do an orthographic drawing 20
Drawing - Orthographic drawing Do not enjoy the thought processes invoived 2
Do not enjoy the drawing technique involved 1%
Other general negative comments - Not needed, time consumming etc 11
Negalive commenis regarding &s Useiuiness 1

Drawing - Careful perspective Difficuliies with drawing technique 8
Other general negative comments - time consumming etc 8
n Ve commen ing wriling on y es 11

Writing - Initial ideas
Negative cornments on thought processas involved when annotating early sketches 4

Negative comments regarding amount of time wasted on annotation 2
Other negative comments - not truthiul etc 9
—hegalive comments fegarding the sKils required 1o produce carelul letilenng 7

WC“’“F;EI writing, tites etc 'V09iv8 comments regarding the time taken to produce the careful leiering 8
Other negative comments regarding careful lettering - avoid ding itetc. 6

Negaiive comments regarding Wralng sKills needed 1o complete an evaluaiion 6

Writing - Evaluations Negative comments regarding the thought processes involved in evaluations 14

Negative comments regarding amount of time spant on evaluations 9

Other general negative comments regarding evaluations - only do It for assessment purposes etc. 19

Appendix 3.2.6
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Appendix 3.2.8

Example of data base showing individual pupil responses to: questions
concerning three dimensional modelling; how well pupils thought they had done;
whether they would choose to take D&R again.

Pupll Code 035.5

Did you make modeis during the design process?
Made models during the process 1

Didn't meke models

Why did you make a model?

Helped me sort out problems 1
Teacher toid me to

Didn'tnesd one very straightforward

Would't have heiped me

What type of model?
Card models 1

Full ize models

Helped me see how big it was going to be
Forgot ©o

Itwould have heiped

Notime

How well do you fesl you have done

Why?

Pupll Code 032.3

Old you make models during the design process?
Made modeis during the process

Didn't make models 1
Why did you maks a meodel?
Helpad me sort out problems
Teacher told me to
Didn'tneed ane very straightiorward
Would't have heipesd me

in your final projoct?
Very well
Wel

Average 1
Not so wel
Notwel at ol

| enjoyed It
Designing didn't put me off

1 didn't ke the other cholces
1 enjoy designing and making
1 could have worked hardec

Quite happy with my choice
Best losscn in he woek

I'd have taken a language instead

Plus Technology and D&C
| think so

What type of modal?
Card models

Full size models

Helpad me see how big it was going to be
Forgot to

1t would have heiped

No time

Would you chooss to do D&R again?
Yes 1
No

| ddn'tunderstand the cthertwo 1
Rgives you a chance 1 make things
Possily DAC - mare drawing lees making
Uke making things © take home
Den'tikeit
Good subject - not nty scene
1 would take techndlogy
Know more about D&R
Fed up with the work
No heip fram teachers

How well do you tesl you have done
In your final project?

Very well
wel
Average
Notsowed 1
Notwell at all

Why?

| enjoyed it
Designing didn't put me off

| didn't like the other choices 1
| enjoy designing and making
| could have worked harder
Quite happy with my choice
Best josson in he week
I'd have taken a language instead
Pus Technalogy and D&C
| think so

Would you chooss to do D&R again?
Yes
No

| didn't understand the other two

it gives you a chance to make things
Possibly DSC - more drawing less making
Like making things 1 take home
Don't ke it

Good subject - not my scene

1 would take techndiogy

Know more about D&R

Fed up with the work

No help trom teachers

Summary of Results

Did you maks models during the design process?
Made models during the procees 8
Didn't make models 32

Why did you meke & model?

Heiped me sort out problems 6
Teacher bidmed 1
Didn'tneed cne very straightforwerd 5
Wouldt have heiped me 4

‘What type of model?
Cerdmodals 7

Full size nodels

-

Helped me s8¢ how big it wes going Dbe
Fogot

Rwould have helped

Notme

NN -

MHow well do you fesl you have done
in your final project?

Very well
wa 7
Average
Notsowsl 8
Notwei tal 5

-

Why?
lenjoyed it
Designing didn't put me oft
| didn't ike the other choices
1 enjoy designing and making
1 could have worked harder
Quits happy with my choice
Best lesson in he week
I'd have taken a language instead
Plus Technalogy and D&C
| think s

A e e e )

Would you chooes to do DAR agaln?
Yu M
W 11

| didn‘tunderstend he Ohar o

It gives yous a chance 10 meks bings
Poseity DSC - mare drasing lees making
Like making $3ngs 1o ke home
Ooxitle it

Good sutyect - not ey scane
(would ke WchadQy

Know maore abouk DAR

Fed up with B weel

No help om machers

R Dt NN =
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Appendix 329

Example of data base showing individual pupil responses to: reasons for pupils
choice of D & R; whether it had been easy to choose their project; how well they
thought they had done in their project.

Puplt Code 032.3

Project Choice

Puplis own cholce

School thamas

Given context

Examination queation

Was project choice easy?
YES
personal noed
something interested in
wide choice
pesents need
wrole out ket and chose
oxam theme

copled teachers brief

NO
ditficuit to think of an area

gotidea from catalogue

teacher wouldn't iet me do any of my
suggestions

wrote out list but couldn’t dlocu‘

difficutt to think of project that would get
900d marks

YES,but
teacher wanted me (o do someting else

slow 1o hink of idea

had to change not encugh ressarch

NO, but
better than being told what 1o make

toacher oftered ideas

Perception of how well they had done

Very well wel

Notso well Notwel at all

1

Pupil Cods 007.5

Project Choice

Pupils own cholcs
1

School thems

Glven context

Examination question

Was project choice esasy?

YES

personal need
something interested In
wide choice

parents need

Wwrots out list and chose

wxam theme

copled teachers Lrief

NO
diticult to think of an area

gotidea fram catslogue

teacher wouldn't let me do any of my '

suggestions

wrote out list but couldn't chocse
dificult to think of project that would get
good marks

YES,but

teachor wanted me 1 do somehing eise

slow 10 hink of Idea

had to change not encugh research

NO, but
better then being toid what o make

teacher ctfered ideas

Perception of how well they had done

Very well wel

Not so wet Notwel atal
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Appendix 3.3

Example of the data base used for the information collected from the attitude
questionnaire during Phase One and Phase Two.

104 s 1 Lp.upu;':'(;od. . 3847 1

2 2 1 :

s 2 4 1

4« 1 4 1

s 4 a4

s 2 @ 2

71 4 2

s 1 s0 1

2 2 s1 4

10 1 82 1

" 2 sy 1

12 1 54 2

13 1 88 2

14 1 ss 1

15 4 57 2

16 1 ss 1

17 1 69 1

18 4 so 1

19 1 s 1

20 2 62 1

21 2 e 1

12 2 6e 1

23 4 6s 5

24 1 ss 1

25 1 s7 1

2% 1 e 1

21 2 e 2

% 2 70 2

20 1 71 1

s 1 72 2 Areas of Strength

st 1 73 1

32 2 74 1 Completing he work 13 «a 3

33 1 s 2 Pushing on 2 4 4 5

34 1 78 2 3 5 a5

8 2 77 4 4 2 s 3

36 3 e 1 s 2 7 5

37 4 9 1 Weakest Areas s 5 8 5

1 8o 1 7 4 a0 4

3 2 g1 1 Organisation/Assessing risks P s0 5

40 1 82 1

“ 2 3 2 Evaluating the process ‘: f :; ;

42 2 8a 2 1 4 s3 4
12 1 s S
13 1 s S
14 2 se 2
18§ 87 4
ALIS | s8 4
17 2 59 5
AL 60 5
19 5 1 4
20 g sz 1
LA 3 4
22 4 4
3 4 es 5
24 5 s 2
% 5 &7 5
26 2 s 5
27 4 & 5
2% 35 70 5
0 4 71 4
30 72 4 Areas of Strength
31 5 s 2
S2 4 74 1 Evaluating the process
31 5 3 .
4 2 76 4 anising opportnis 9 sctin
3 4 17 5
% 5 8 5
37 5 19 5 Weakest Areas
n ;5 g0 5
3 3 81 5 Organisation
0 5 sz 4
4“2 s 5 Making ithappen
2 § s8¢ 4

cont.
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Areas of Strength

Evaluaing
Compieting the work

Weakest Areas

Pushing on

Assossing he rieks
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Appendix 3.4

Examples of the data base used for the information collected from pupils during
Phase Two.

Pupll code 21.2.03 Male/Female ¢ WA rato 1,08 Vi rstic 0.97
Enjoyment of Design Process 81 0 s 4
B2 4 B2s 4
seloct aproject 3 B3 4 B27 2
resoarch a project 4 Ba § B2s 4
thinking of a number of ideas 2 Bs § B2 4
working out detalis of choson Idea 3 8s 4 830 4
making chosen sclution 4 8r 0 B31 4
making chosen salution work 4. 88 4 B32 4
using ols and equipment 4 B 4 B33 4
evaluating the project 2 B1o § B3¢ 4
putting together a folio 4 B11 § BIs 5
writing your report 3 B2 § 838 4
B13 5§ B37 O
B4 O B3 1
B1s 2 B39 2
Bis 4 Beo 4
B1? 5§ Bet 5
B § Bez 5
Drawing Concepts 11 Tase3 37 % By 4 Bes 5
Drawing Skiis 71 Totl= 100 71 % 2 820 O Bas 4
TimelUsed 22 Tole=25 88 % 821 0 B8es 1
WritngConcopts 48  Totl =65 74 % B22 4 B4 4
WiingSkike 5 Toal=10 50 % 1 B23 0 Ba? 5
Timeussd 9 To=10 90 % B24 4 Bag §
Pupll code 49.2.06 Male/Female m WA mtic 2.44 VN ratie  1.02
Enjoyment of Design Process 81 4 b2s 5
B2 § Bas 4
seloct aproject 2 By 5 B2? O
resssrch aproject 3 Be 4 Bag 4
thinking of & number of idess 3 Bs 5 B29 4
Pupll code 21.2.03 1.08 0.97 456 248 98 90 working cut detads of chosen ides 2 B § 830 4
Renk crderof  Enjoy Imager y Drawng  Wiitng  Genersl making chosen salution 2 8y 0 B31 4
enjoyment Score 1.086+ 1.085 Ability Abiity Design making chosen sclution work 2 Bs 2 B32 5§
Research 3 4 % 65 7 ‘68" vsing ols and equipment 3 8 4 833 5
Design 2 25  Whdist  Anayst evalusting the project 1 B0 5 B3¢ 5
Make 1 4 1.08- 1.10+ Creatvity Score Complets project putting together a idlic 2 81 0 B3 4
Evaluate 4 2 > 61 v G writing your report 2 B12 § 83 2
B1s 4 837 4
B1¢ 4 B3 0
B1s 0 BSY 4
BIS 4 B¢ 4
817 0 B&1 4
B1s 4 842 2
DrawingConcopts 14 Towl=30 47 % B9 O Bey 4
DrawingSkils 74 Towl=100 74 % 2 B20 5 Bas 4
TimeUsed 12 Totl=25 48 % [- 73 ) Bas 4
Writng Concepls 47  Tots =65 72 % B22 5 Bes 2
Wrilng Siils 6 To=10 60 % 1 B3 5 w7 2
Timoeused 6 Total=10 60 % B24 O Bas 4

Pupll code 49.2.06 m 244 1.02 493 244 98 100
Rank order of oy Imager Drawing  Wilting Genersl
enjoyment Score 1.086+ 1.085- Ability Abiity Design

Ablity
Research 2 3 * 56 64 60
Design 3 2.5  Whdist  Ansyst
Make 1 2 1.08- 1.10+ Croatvity Scare Complets project
Evaluate 4 1 * 175 u E

Refer to Pupil Questionnaire Page 212 for Information regarding Questions B1 - B48
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Examples of other forms of data collection used during
Phase One and Phase Two



Appendix 4.1
Transcripts from Interviews with HOD

Examples of two transcripts from interviews with the head of technology in the 8
chosen schools during Phase One.

School 035
Q
Are you affected in this school by falling roles?

A

No, we have actually maintained our numbers quite well. The role has dropped by about one
hundred since about the mid seventies. We have not really been badly affected by it. We are
having to make some moves to make sure that we maintain our sixth form members, by tuning the
courses and making sure that the school is more attractive in the sixth form.

I understand yes. What type of catchment area would you say the school is in?

A

Middle-class. Deprived middle-class. Actually I think some of the children have actually suffered
quite a lot from middle-class deprivation, which is a peculiar picture.

Q
Yes I understand what you are saying. What about parental support? Do you think you have good
parental support , if we take things like parents' evenings as an indication?

A

It is very, very marked the differences where you get parental support it is very strong. It actually
is probably only over a band of about 40 or 50% of our students and then you get a band of
parents who are very capable of blaming the school for everything, for giving us no support at all.

What about things like school uniform and discipline, is it easy to maintain in the school?

A
No.

Q
Would you think why?

A
Lack of direction from the top.

Q

I was just going to say have you got a support of management structure that actually organises
things nicely? You don't want to say?

A

The management structure are aware of their deficiencies, and I think that we are changing the
pastoral system to try and make the discipline tighter.

The pupil groupings at the moment are they in vertical groupings?
A
For pastoral purposes we have just moved to a horizontal system.

You have just moved horizontally from a vertical, literally in this last.........
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Appendix 4.1
Transcripts from Interviews with HOD

A
It started last academic year so we have just finished in the first year.

What about the organisation of subjects, setting, mixed ability, streaming, this is across the whole
school?

A

It varies from department to department. Maths certainly is set in teaching both groups. We don't
get the option quite as much, although we do where possible make broader bands of higher
abilities and lower abilities. That is certainly our intention with the National Curriculum. We are
intending to teach the higher faculty groups together with the standard and basic tier groups
together. So again we are sort of going for a 2 level of setting, bearing in mind that these things
are notoriously inaccurate.

I'have a lovely case of a kid who is a very successful local businessman with quite a good
qualification in electronics, and he came from our notorious 3p.

Yes, yes. Well it is the same at degree level you get people with us that have struggled to get in to
the university and so on, so yes.

Thinking of the cohort that is now year 11, or has just finished being year 11, when they had their
option choices can you remember what sort of things, whether technology was in all the blocks
that they could choose between or what was it set against? Or any affects that would be felt

A

We have a practical block, however, (or we had at that stage) and within that practical options
block there would be food, textiles, technology, design and realisation and then the theory in all of
the real practical subjects side business studies. One of the good things about National
Curriculum Technology is that the debate has not been thrown out of the window yet. Now all of
the kids are going to have to do real practical work.

Q
- How do they select between shall we say the 3, D&C, D&R and Technology, how did the pupils
go about choosing which of those they would opt for?

A

They were given a free choice. Our year 9 course was strictly structured to try and give them a
flavour of each of them because the skills which are used in each of them are actually applicable in
all to a great extent. We offered advice to the year 9 students as to where their choice might be
directed if they had set careers in mind, but at the end of the day it was a free choice on behalf of
mostly the parents and then the students.

Q
Do you think that the majority of the pupils got their first choice?

A
I think most of the parents got their choice.

Most of the parents but not necessarily the pupils. I understand. Girls in the 3 areas?

A
We did not actually turn anyone away from Technology, D&R or D&C.

Q
So they aimed it correct. Okay. What about numbers of girls in the 3 areas? Which has got the
most in?
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Appendix 4.1
Transcripts from Interviews with HOD

A
Technology.

And that has about - percentage wise?

A

In single figures I think we have 3 out of 30 in Technology. Poor response from the girls. We
have actually taken some fairly positive steps to try and make that better. This last year we have
been involved with the press, we had 2 groups down to Skegness, and we still after all that lot
only got 12 girls who opted for what I would call the male dominated side of Technology, and the
rest have gone into food and textiles. So even with a huge input they are still poor. So I think that
actually suggests that their decisions have been made else where.

Departmental organisation. How are your examination syllabuses chosen?

A

By consensus within the department. Originally we chose LEAG Technology simply because it
fitted the resource that we had to teach it. Having started with that one we liked the look of D&R
and then finally it made sense to make go for the full suit as it were.

Q

How are your teaching groups organised within the department. Do you as head of Technology
get a block of time and then you have to work out how many staff you have got to deal with that
number of pupils or are you given right 4g is coming to.....

A

We are told that 4g is coming to at the moment and we organised that within where possible to
(pledge/play) through our own strengths. However, that has just changed and we will get half a
year group in a block, and then we will just sort it out ourselves.

Q
It also gives you a better flexibility.

A
So long as you have a staff mixture of trades and a resource area which fits?

Q
What about resources (space/materials/staffing) are they readily available?

A

Space and the appropriate equipment being available is always a problem, by comparison with
colleagues elsewhere in the country we are fairly well resourced by our Authority in the school. I
would never ever pretend that it is ample and if somebody came along to me and said here is
£100,000 I would have to choose where to spend it. If they gave me £200,000 I would still have
to choose.

And staffing, have you ever had any cut-backs in the department?
A

They have gone through a period where there have been cut-backs we went from 5 down to 3 and
now we are on the up again and we are grateful.

As far as the department is concerned do you encourage homework with all groups™
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Appendix 4.1
Transcripts from Interviews with HOD

A

To a limited extent with year 9 there are a number of tasks that are appropriate for them to do at
home. We try to make sure that their homework is regular when they are in the GCSE sets. Itis
much more difficult to set realistic homeworks with D&R sets than any other

Q

Do you encourage pupils to do extra work in school?

A
Oh yes extra lots of 'over time'.

What is the departmental policy regarding pupils working on your subject in other peoples lesson
time - when they should be in French or whatever?

A
It used to be looked on quite positively at one time we were able to make arrangements but the
school policy now is, that we must not do it.

I presume there are times when it does get done. Would you say it is more boys who tend to do it
or girls?

A

The numbers and balance that we had it was inevitably boys that did it , but I could not say.

When this year 11 were year 9, because obviously they were not 7 or 8 at this school how was it
organised. You suggested that they did things in areas so that they could get a feel for it. Was that
in a carousal system or with one member of staff who did lots of different tasks?

\

A

It was with one member of staff who did lots of different things. We tried to avoid the carousal
idea because it creates an impression that we have got a whole variety of subjects, but in actual fact
itis different aspects of the same thing.

How much time did they have in a week?
A

Two periods.

Q

Which is?

A
Two times 40 minutes.

And they only came in for that one time into Technology.

A
There would be 2 periods of CDT and 2 periods of food/textiles in UNL

What about the allocation of time in years 10 and 11, how much time do they have then?

A
Four periods of 40 minutes.
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Q

How is the timing of course-work assignments organised because there is a number of you
teaching?

A
We all set our own deadlines for the course-work we will schedule the practical examinations

through negotiations to a suitable time, we then schedule the marking so that we have a time when
we can actually moderate between the groups.

Q
How do you choose who will and will not be entered for the exam, or will they all be entered?

A

The school has a policy that we will enter everyone, however, if someone does not submit any
course-work then they have absented themselves.

Usually is that because of non-attendance or absolutely slow, slow working.

A
Usually non-attendance.

Q

How long are you able to give pupils to do their major projects?

A

We usually start them shortly after Christmas with the design examination and they have to be
completed by the end of May - the end of the spring term.

Q
Now that is as far as D&R. Technology is that just about the same, and D&C?

A

Just about the same sort of deadlines. The deadline with our board is normally the 1st May

- depending when the Easter holiday occurs, we set a deadline to give ourselves a reasonable time to
do the assessment and marking. Usually about a fortnight.

Q

Do you think that in general the pupils have the capabilities to do the task by the time it comes up to
it. In other words are you getting enough time to do the ground work to give them enough
capabilities to do it, in each of the areas.

A

We are better in Technology than in D&R because of the range of different skills that we require. I
think we are probably best of all in D&C.

Q .
So in other words you are saying D&R you feel the least well prepared for tackling it? What do
you think it is that they're least well prepared in?

A
Well I think it is the actual practical aspects, and I think that is brought about by, in general, the
ability of the student to tackle D&R is lower than that for Technology.

Q
And D&C would you put D&C and Technology about the same or D&R below, or would you put
Technology D&C............

A
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I would say Technology, D&C, D&R. But D&C is still very close it is a big overlap.

Q

Do you think that is a big overlap in intellectual capability in the pupils that are doing it?
A

Yes.

Q
How do you cope with fairness and compatibility between staff in the amount of help that they give
in the exam board or do you just ignore it and hope that it is okay?

A

The latter. To be fair in the moderating process I think we all acknowledge we recognise in the
marking how much help has been given.

Q

What about parental help with financial and resources in their major projects. Which you may not
have all the major resources to fulfil them. What is it like?

A
It does not happen that often because in most cases we are resourced okay.

Q

Because of course the exam board you do sets an exam question so you are slightly more targeted
than the free choice.

A
Yes indeed.

Q
Right. What do you think about parental help with project work. Do you think there is much?

A
We have had some examples where the project has suddenly appeared at the end and we knew that

- it wasn't the student's work.

What parts of the design process do you think parents are able to help with?

A

I think that they can actually make a positive contribution at the early stages, in the ideas
termination stage and evaluating some of those. Itis not wrong I think that the sort of discussion
they can take is actually very useful and beneficial.

Q
Yes good. Design projects in D&R. This is particularly looking at D&R. Do you think that the
long design projects de-motivate or motivate pupils?

A

I think it motivates them. I think they see it as a test. This is something that is going to be
examined externally.

The exam is really like a little bit of a carrot?

Q
How many projects have you done with years 10 and 11 this time particularly in D&R?
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A
Vary between 4 and 5 I think.

Q

Do you have to impose a limit on the size and type of projects?

A
Yes we do. We target specific skill areas and particular material areas so that we can guarantee that
we have cover.

Q
So there is slight freedom within .........

A
The range of project but it is very much a focused task.

Do you think that given a choice in a project would help in the long-term or short-term?

A
Hopefully the project when it is set by the board will allow some choice, and that is one of the
things that we do look for that everybody is not making the same thing.

Q
They are not all ending up making a bird-table?

A

No the way that we do that - it does enable us to have a range of outcomes from the same brief.
That is one of the things that we are pleased with actually. They actually have a choice of 3
different things and within each of the briefs there is the ability to have a range within those. There
is quite a bit of choice.

Q
Do you think there is a willingness to complete projects?
A
Yes
All of them or just the exam one?
A
Mostly the exam one.

Q
Why do you think projects aren't finished when they are not?

A
Lack of time. Lack of motivation. Lack of realistic choice.

Q ,

Do you think this is a problem with the very few or a large number of pupils, thinking particularly
of D&R?

A

I think it is a problem with a bigger number than it should be, because I think one of the important
pictures of our making is the joy they actually get from making something work, and that is
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something that is unique to our subject. And if we don't do that we actually lose the whole point
of doing the subject.

Q

Lets talk lastly about design process itself. Can you put these into a rank order of the amount that
pupils enjoy;.research, design, make and evaluate - what order would you put those in starting
with their most enjoyable?

A
Making, designing, researching then evaluating.

So why do you think evaluating is coming out at the bottom?

A
Because everything is finished when I get to that stage they think that is it they don't actually
realise that they evaluated a lot as they wade through. It is boring writing.

Q

And they are really wanting to do the making bit. So you think definitely they enjoy the making
bit. Do you think there is any difference with girls? Mind you haven't got any this year have
you?

A
Our experience in the past is that girls are more meticulous, more careful and generally their project
folders are much more adequately presented. So I would say that they do actually enjoy it more.

Q
So even if they don't enjoy it they actually go through the hooks?

A
Yes, yes I think that is true.

" Do you think this list you gave me in the rank order ties in with their successful/unsuccessful
outcomes. So that they are best at the making?

A

Oh yes. Icanrecall a case just recently - fairly low ability child made a vehicle that actually works,
drives along the floor brilliantly. Works perfectly. But on the marking scheme when it was
applied he got just over half marks, because he had scored nearly half marks on the making and
practically zero on the rest.

Which aspects of the design process do you think you have the most difficulty in teaching as a
department?

A -
That is a difficult one. I think probably the worst bits to teach are the research and designing
stages.

Q
Why would you think that of the research stage?

A
Because they all have an idea that they want , and they don't really want to go out and do the
research and find things out.
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Would you say that that was the area that you find most difficult to resource, or is there one of the
other areas?

A
Well it probably is actually. I mean we have not................... my ideal as a resource for that

will always be an achievement. I have only ever seen one room nearly properly equipped to do
that and that was at the CTC.

Q

But even then you can't possibly have all the resources you can't have all the measurements and
sizes.

A

No we used to have a room and then next door there was virtually a library with a set of tables
where people could work quietly.

Rather than in a workshop situation. Yes I understand.

Q
Which aspect of the design process do you think you have to give most help to?

A
That is quite difficult. I help them all the time. I would not pick any out.

What about those that are de-motivated which areas would you pick- out?

A

I think with the lower ability students you probably have to give the most help in the early stages of
making.

Q
* When they are just planning it all and making sure they have got the right things for it.

Q
What about the changes that are coming in key stage 3 and 4?7 Do you think that it is going to
help?

You don't know yet?

A

I heard on Sunday that new orders are going to be held back for another year or so.
Q : N :

Well I heard that this was the case but it is nothing official.

A
I think the new orders look more encouraging than the current ones, but I wait with baited breath.
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School 032
Q
Are you affected by falling roles in your school?

A
Not at all rising roles.

Q

What type of catchment area would you say the school is in?

A

It is mixed catchment area on the service it looks like a prosperous middle-class catchment, but we
do have pockets joining the school and elsewhere which balance things somewhat. Without a
doubt though we are secured in the direction of middle-class catchment. It is not average but it is
secured upwards.

Q

What about parental support if we take say things like parents' evening as being an indicative?

A
Parental support we invariably get a lot of support as a school at parents' evening, at meetings of
parents prior to children joining the school likewise.

What about things like school uniform and discipline are they easy to maintain?

A

Probably lets just say that if we can't maintain discipline with these kids we can't maintain
discipline anywhere. These kids are very good, we have our naughty ones we have our rogues, to
some extent we have clever rogues, but no we do very well, if we want them to do something, if
we want them to wear a uniform we can achieve it without too much bother.

What about the management structure is that supportive towards work, discipline and I mean does

- it work well?

A

I don't know of any school in which people believe that things are working well at the moment in
which there isn't a lot of chaos around, it is to some extent down to moral, external influences,
political influences, but we have a management structure which is effective. I think it works as
well as it can work under the circumstances.

Q
How are the pupil groupmgs organised this is pastoral, are they vertical, in houses, or are they
horizontal in years?

A
They are vertical in houses.

What about the organisation of subjects are they set, streamed, mixed ability? This is across the
school not just your department.

A

That differs from subject to subject, most subject departments have settings, smaller departments
or departments dealing with smaller numbers don't really have a lot of choice in that matter. In
terms of technology it is just arising that we have an opportunity to set if we wish to use it, but
there is a variety of different methods used at the moment.
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Q

Now option choices, if we can look at a slightly different memo but look at the year eleven that
have just finished now, can you remember how their option choices were organised. In other
words was technology opted against something, did they all get the chance to do a technology
subject etc - those types of things?

A

Yes think back to what they had in the form of choices weren't absolutely sure but there were one
or two things set against technology which obviously have been removed. Music I think and a
second foreign language had something to influence it, drama, there were one or two more in what
we always had as a basically a technology column, but there were one or two none technology
areas who were drawing students away.

Did they get a choice to opt for a second subject as well in technology or just the one?

A

Technically they could have but had they opted for a second technology subject they would have
opted for single wood science which is considered a low ability science option.

Q
How did the pupils select which of the design and technology subjects they would do between the
three D&C, D&R and technology?

A

They were offered the three on paper in a column against others such as art, food, textiles and they
could simply tick the one they most liked.

Q
But how would they make the choice?

A

We would provide them with a brochure with information on all of the subjects, we had parents'
evening at which they were invited to join us to discuss the courses, and have any questions

- answered, and on the strength of that if there were any further questions they could come back
individually. But on the strength of that they made the decision with the children.

What would you say in percentage wise of pupils that got their first choice?

A
I think one hundred per cent would get their first choice.

Q

Can you remember in years ten and eleven approximately the numbers of girls that did each of the
three subjects? '

A
How would you guess what average? As a number or a percentage?

I don't mind which it is?

A

We probably get something like twenty to thirty per cent of a group in graphics in design and
communication would be girls. In technology very low numbers if we had one or two in a group
we were very lucky. In design and realisation unlikely to be more than three in a group. D&C
was more balanced.
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Departmental organisation - how were your examination syllabuses chosen the boards etc?

A

By discussion. We have certainly discussed key stage four courses. Going back a long long time
that and I suspect it was because when six years ago GCSE first arrive we pulled in the services I
already had experience of some of the examining group as an examiner and a moderator, and we
adopted say design and realisation, design and communication because we were comfortable with
it we had used their papers before. NEEB attracted us with technology because of the modular
nature of the course they produced, they produced quite an imaginative course, which you could

play right into the hands of ..... students who are very good at course-work and all work diligently
at such things.

Q

How are your teaching groups organised - in other words when it is timetable time what happens?
Do you get okay you have got half a year sort it out with the staff you have got or do you get four-
g will come in and do such-and-such at such-and-such a time?

A

I am provided with a list of classes to be time tabled or teachers to be time tabled, no that is not
right. If we are thinking of year nine I will be told which of my teachers are available having
considered the rest of the timetable. So I will have a set of teachers on each occasion and I am
provided with a long list of children and I will have to break those down, and I tend to do it by
ruling lines through them, they are in alphabetical order or whatever. They are simply randomly
placed in the groups with teachers. In years ten and eleven since they have selected their subjects,
in the unlikely event that we have enough to make two groups then I have to apply the same
procedure but in most cases there will be a group for CDT, technology, a group for design and
realisation and a group for design and communication.

Would you say that resources as far as space, materials and staffing are readily available?

A

Staffing we are now finding we have had to shrink our year nine course to cope with the expansion
- 1in year ten, so though staffing is now under severe pressure our... there is something about time
lag in a school which is expanding acquiring new staff, so that time lag and that financial-lag
means that for the next year we are going to be struggling we may well be able to recruit after that
time, but we will have to struggle for a year to cope with that. In terms of other resources,
financially our school has a policy of trying to keep as many teachers in the classroom as possible
which means that our teaching resources are, we are unable to replace furniture we are unable to
replace an awful lot of the materials which we would like, and the range of materials would mean
the children now becoming very, very limited. It is becoming more difficult as the number of
children arises.

So in fact space as well will become tighter?

A

That is correct the school was built for seven hundred we are now dealing with approximately
thirteen hundred. We can't get them down the corridors getting them into classrooms because you
are dealing with numbers our management have accepted a limit until this year they have stuck to
that limit of twenty in a group. We are not sure that we can adhere to that limit for very much
longer but we are trying.

Q

As a department do you encourage homework?

54



Appendix 4.1
Transcripts from Interviews with HOD

A

We doin deed. As appropriate and as required and we try very hard to ensure that we are not
putting more pressure on the kids than they put on themselves, because you get an awful lot of
them are quite diligent. I have seen situations in the past in which students will work because they
are interested in the design and technology, very, very hard but sometimes at the expense of other
subjects. So I bare that in mind we provide homework but unfortunately not in a balanced form,
during investigation their is an awful lot of homework during the ideas stages, they develop their
ideas etc at home once they have started working drawings they can complete working drawings at
home, if they have the facilities. The do letter writing for research purposes at home. So yes there
are stages during, which they are very busy working at home but there are other occasions when
things are very much quieter, we then patch in notes on the theory, but it goes up and down.

Q

What about encouraging pupils to do extra work in school?

A

We have quite a lot of students who travel to the school and as with most schools that are in that
situation we try not to encourage them to stay after school, particularly during the winter we want
them to get home before it gets too dark and too nasty. But despite that they invariably as we
approach project completion times when they really need our facilities they invariably come in as
they are today, lunch times and after school to complete projects.

What is the departmental policy regarding working on your subject during other lessons?

A

Working on our subject during other lesson times really crops up on. Oh I see the student might
arrive when we are teaching another group to complete some work. We try very hard to prevent
that we make the point to other subject teachers that we don't do it to them so we would rather they
didn't do it to us, even though our students might feel that they need time to complete their
projects. It invariably applied to projects and I don't think we will ever change the fact that
students are not at their young age, they are not able to plan as they might at A-level they struggle
to plan they are not sure of the complexities, they always expect to be able to do more in the time
available and they will put some things off that they are not very keen on. Itis not a problem that

- is going to change it is all to do with youth.

Now obviously you do not have years seven and eight, but in year nine can you remember back to
what year eleven were doing then - how it was organised when they were year nine? What sort of
things did they get involved in?

A

We have always been involved with the principle of design and make tasks, it is a new term D&T
to use but I am quite proud of the fact that twenty years ago when I started teaching my head of
department was an author on the subject of design education and I got a good start, and I was
shown how students can be encouraged to design and how they can organise themselves, and how
to organise such activities, and a long long time ago we were involved in what we would now call
D&T's as we've re-drafted schemes for the future we have not have to adjust the D&T's an awful
lot to bring them in line with National Curriculum subject. We may have pulled a particular task
out and replaced it with another as we did with this years long task but the children wouldn't spot
the difference, they don't notice the change. A project I would have done eight or nine years ago

having that along side a project which we have just introduced them to such as the long task project
they simply see it as another medium.

So did they get a chance to do the variety of technology subject areas so that when they came to
years ten and eleven they could make a judgement about which subject to do?
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A

We try very hard to do that yes. We tried to ensure that every year nine child had experienced a
short graphics course, and likewise they have been involved with a technology task which
involved a little science and maths. Idon't think they are really fully aware about what the
electronics and engineering elements might be, but they have had a taste of certainly a full taste of
designing and making. They want to experience strong media and in years seven and eight they
certainly didn't. I would perhaps criticise our middle schools for interpreting the original orders in
a way that they now discover weren't suited to what they have. In fact they are adopting, all three
of them will be adopting one of our projects, next year so they give us a head start.

Q
How much time did they have for technology in year nine?

A

In year nine, I am still referring to the design and technology in one breath, as what other people
would call CDT, they had two fifty minute periods per week of design and make tasks in CDT
areas. The have had two periods per week of home economics and home economics are doing
their very best to come to terms with design and make work. They find that something of a radical

change, but they are trying very hard to come to terms with it and they have had two periods of that
and likewise to periods of art.

Q
Throughout the whole year?

A

Yes throughout the whole year. They will not be so lucky next year because we have had to shrink
that to cope with the initial numbers in year ten.

Q

Years ten and eleven how much time was allocated for years ten and eleven this last?

A
Every student on each of the courses will have had three fifty minute periods per week.

And how is the timing of course-work/assignments organised did you have more than one group
for each of your exams or did you just have the one group for each?

A

We could of had one or two groups each as teachers of the department. That really depends on
how much commitment they have in the sixth form etc. How much commitment the teacher has in
the sixth form, but in terms of co-ordinating the assessment of it we for all three courses have a
common deadline for project for final project work, and we work as ones or twos on course-work
assessment. So we have a team approached to that. It usually takes us two days plus to mark and
moderate major projects, and that is round about the Easter holiday time just before or just after.

How do you choose who will or will not be entered for exams?

A

I suppose two ways if a student has worked diligently throughout the course and has tried very
hard to meet the course-work requirements, whether they are able or particularly weak we think
they are deserving of an entry in the examination. If on the other hand they opt out of subject entry
that is really their business if they decide for example that they want to concentrate on other
subjects, which is quite rare but does happen, I think sometimes children approaching final
examinations realise they haven't done very well throughout the course and are looking for an
escape route, rather than, they would rather escape than fail. So they will on occasions try to opt
out. If they have not been deserving of an examination entry because they have not tried
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throughout the course we contact parents around Christmas, we inform them of our concern we

ask them if they would like to discuss it with us, but they have the final say if they insist we enter
despite our better judgement.

Q
Would you say that attendance then plays a large part in whether a pupil is entered or not?

A

Only in as much as whether the attendance prevents the student from producing the course-work
which would allow that student a reasonable chance of achieving a grade.

Once the decision has been made does this have motivational problems with those students, or
what do you do with them?

A

They are rare we tend to encourage them to complete their projects but by rare I mean perhaps three
students per year will be in that category. So it is not the sort of thing we encounter very often.
Very often the students are in that category because they are truant so they continue to truant. It
rarely causes a problem, they will either be with us or they won't be with us. By past experience.

With the final project the long project how long are you able to give the pupils to complete their
tasks?

A .

We have expanded that element as much as we can as much as we dare, and because of the nature
of the assessment we have even started major projects before the end of year ten. We have
expanded and expanded even when, at the very start of GCSE six years ago we spotted it really
with technology with which the boards guidance suggested that a term and a half was what they
recommended for major projects. We decided because of the mathematics of the assessment that
we would shrink the module times and increase the project time as much as possible, because we, I
do what I do to the children what I advise the children to do in an examination. They look at the

assessment and they work out how to spend their time to do the best they can to get those marks.
So wherever the marks lie that is where we use the time.

Do you feel that the pupils when they come to this, their long task have got the capabilities to fulfil
it? If we take each of the areas D&C, D&R and technology?

A

We are in danger of dropping back into a very, very old argument which perhaps our old
woodwork and metalwork teachers would of delivered, in that until children have the skills to
produce you can't ask them to design. Likewise we can't hope that they are going to produce
anything of quality, unless we have taught them skills, but because we are committed to the idea of
designing and making within D&T's we know that any task takes a long time as a result, it takes us
quite a period to start a project, encourage the children to be brave to allow them to tackle a
problem with the confidence that they know the teaching will guide them through it, the teaching
will guide them to manufacture whatever they have agreed is to be manufactured. Giving them that
confidence and then guiding them through it takes an awful long time. As a result I would be
foolish to say that in what would be a short period in year nine and then most of year ten if we
perhaps for design and make tasks during that time if we do four full design and make tasks during
that time then even if they are in total different media they are still not going to cover a vast range of
skills and processors so they are not confident starting projects they do need guidance. Where I
think we may get problems is if we draw the distinction between what syllabuses and resource
tasks and assessment tasks, but if they are using assessment tasks and not providing teacher
guidance within those assessment tasks, or not providing teacher information I tend to see the
teacher has resource, and if the teacher can't be used as a resource through those tasks I am not
confident that ...... students will be adequately prepared to meet them.
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As far as the exam course-work is concerned do you think that you as a department address the
fairness and compatibility between staff regarding the help that is given to pupils in a fair way, or
do you hope that it is and ignore it?

A

Help provided to students we don't have any restrictions we all accept that whatever is
manufactured should be essentially the students work. Itis quite acceptable within our department,
and we have discussed it, for lets say there are four similar joining operations to be carried outon a
project, it is quite acceptable for the teacher to do the first one as a demonstration, for the teacher to
supervise the second one as it is being done, and we get the child to carry out the third and fourth.
It is not something on which we have hard fast rules. We are happy to provide as much guidance
as possible at the back of it there is always a safeguard if any of us tried to do the work of any
student or students we would simply run out of time. We are not physically capable of doing it all
for them, we expect to simply keep them rolling as fast as we can and as effectively as we can.

Would you say that during assessment you know personally how much help and, therefore, that
tends to flavour the way that your marking anyway or not?

A

Yes certainly with GCSE assessment we must write on the assessment form a brief count of the
help that student was given, and if there is a considerable amount of help it is always in the back of
your mind as you are marking it or as you are remarking it. I found as a moderator this to be quite
an enlightening experience when approaching a piece of work which initially looks very strong
which has been marked a little low, the explanation that the teacher had to provide quite a lot of
help and guidance tends to be the explanation.

Q
What about parental help if we take things like the exam itself, the exam projects themselves
financial and resource wise - have you got supportive parents from that point of view?

A

Yes we have got fairly demanding students in terms of what they require. We do have a highly
*amusing example, two weeks ago one young man who insisted that his father stopped work at
lunch time took him over to the Metrocentre to Maplins insisted that he bought him some new
components and brought him back and when we are talking here of the son of our Headmaster, if
he is influenced in that way then I expect that a lot of our parents are being bullied similarly. The
parents support and the children demand, we have had to establish a policy on this because
projects, I have found that children can struggle to stop their limitations they are not always good at
revising how much time the project will take in terms of manufacture, we find that introducing a
cost limit has two benefits: a it limits the cost to the department but it also ensures that they don't
over design things they don't manufacture something which is huge and we are just introducing
that at the moment the cost limit. But they are entitled to go out and obtain additional materials if
required.

Q .
What about parental help with projects does that.....

A

That worries us somewhat. It rears it's head from time to time. The latest legislation received
suggesting that all students must do all course-work under our guidance is worrying us somewhat
in that we depended on homework to complete tasks, to extend tasks and so on. Yes we have been
surprised from time to time when something comes back into school so much better than when it
went out, but we have the additional problem of resources, which may be available at home
particularly high technology resources which are available in some homes which don't necessarily
match our own. So we are in a difficult area I think, if we prevent students from using information
technology particularly which they have at home which we do not have in ....... School in quite
the same form but which we are very familiar and they can produce very good results, we are
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going to limit their results greatly as I understand it we must now ensure that any project work
which is produced and assessed must have been overseen by us.

What aspect of the design process do you feel parents are helping them with most?

A

I don't think parents are very good at helping with very many elements of the design process. I
spend most parents' evenings explaining the design process to parents. They are most
uncomfortable with it because they haven't experienced it themselves, perhaps that generation is
about to come through school, if that generation experienced what ....... children were
experiencing. They are not very able to help but equally the children are not very good at talking
about their problems, their design project to their parents. So I often send children as I did this
week with nine children home to discuss their ideas with their parents, and I am very surprised that
they come back having discussed them with their parents. Most parents' evenings the parents are
pleading with me to give them information because I have got some children who are not very
good at communicating with their parents.

Q
If we can look at some questions regarding design projects specifically with D&R in mind. Do
you feel that the long design projects demotivate or motivate the pupils?

A

Having been involved with them for so long I personally find that they are pretty good at
motivating kids as long as they are approached the right way. As long as they can, particularly for
weaker children, they can't cope with something that is going to take a full year they need shorter
spells they need achievable targets in a time scale they can cope with, and as long as they have
achievable targets as long as they know that this week we are doing that part of it and as long as it
is structured, it may not be the way a working designer would work but it is a structure that allows
us to go one step at a time through a very long project. Because they start to see the results
building and as they start to approach the manufacture of their prototype they know because they
have seen previous years manufacturing similar items, they know that at the end of the day they
have got time to produce a quality product, and it is really down to, it has a settling influence on
them because they know it is entirely down to the amount of effort they put into it. They are told

- on many occasions that we can provide the expertise, we can provide the guidance all they have to
dois use it. Itis not down to academic excellence it is down to diligence it is down to effort.

As far as projects in D&R are concerned how many have years ten and eleven this time through
done altogether in years ten and eleven?

A

My year ten group and I think most year ten groups this year as we are approaching the end of this
academic year will of tackled two reasonably sized design and make tests.

Q
And so they will of done three by the end of year eleven?

A
Yes.

Q .
And you were going to answer this next question. I was going to ask do you oppose any limit on
size and type of projects? You have virtually answered that one by telling me about the cost as you
have just introduced.

A
Some projects do embarrass us slightly because they do insist that it has to be.... We had one
recently which was a home for rabbits. A mobile home for rabbits I might add, so they could take
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them around the grass area and eat. Something of that nature is difficult to make on a small scale
we are not making mini rabbits so we are not making mini homes. No we can't always limit them
but there has to be a good reason why we don't know.

Q

Do you give years ten complete freedom of choice as to what projects they do or is it targeted so
that they are tackling certain areas?

A

No it is a guided choice because we tend to focus on the range of materials and processors for the
early tasks, and for example we may decide that we want to teach them skills associated with
plastics, so we will introduce a project which we are restricting our time on plastics but we may
follow with a project which is based entirely in metals, and restricted to those.

Now the exam board that you use does it set questions or does it give complete freedom?

A
It give entire freedom.

Q
Do you think that giving freedom of choice helps motivate?

A

I was going to say the less end of students find it very difficult to focus on a problem area but it is
not necessary the less able, most children that age find it very difficult to do what we probably do
subconsciously and that is decide as they are working that there is a problem area that they can
move into and they are genuinely going to investigate, and genuinely come up with new ideas. I
suspect that we do that we actually have one or two safety fall back positions. We know that we
have experience in that area and we have one or two preconceived ideas even though we may not
confess them. So we could actually, if all else failed we could come up with something in
variation on a preconceived idea, because students don't have that much experience I think that
they are very slow to commit themselves to a project area because they are not confident about
where it may lead them. Even though we tell them as we start projects that they are welcome to

- change their minds and draw back on that decision and start again on another area.

Do you think that the exam itself acts as a carrot and motivates pupils just it being for the exam or
do you think that their is a difference.

A

For the majority of ........ School students academic success is very important they want
examination success. For some of our students and it is a diminishing number they do still think
that they want a product at the end of the day. They want a go-cart, we still have the stubborn one
that wants to design a go-cart and we have to gradually work that out of the system. They, any
parents, we haven't had anyone coming in suggesting that my dad says we need a new wardrobe
so I have to design and build a wardrobe. We haven't had that for a long time. It could still
happen.

What about the willingness to complete projects?

A

In most cases as they gather momentum they are more and more determined to complete what they
have started particularly as they see it is achievable. Very often a long project the manufacture
stage in you go through a slow patch in the middle when you are losing, not perhaps losing
interest, but they are losing confidence things are a little bit more difficult than they imagined,
particularly if they've been stuck up a bank with the scale of the project and the complexity of the
project and if they, lets say they are careless of the other person and lose a piece, for any reason
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things go through a quiet patch. They lose the momentum and then need motivating and that is the
difficult part.

Q
Why do you think the projects don't get finished? You said it only happens to a few but why do
you think, what do you think the main reasons are?

A

Again I think it's a variety of reasons. We have some students who will attend on an erratic rate if
they are not here there is not a lot we can do. There are some who, and I make it clear to most of
our students at the beginning of the course if they choose to do as little as possible during the
design and technology lesson then because the teacher is working from project to project to project
along with the time they will have an ideal opportunity to achieve very little. If they are not at all
motivated to succeed then they are able to relax and are able to achieve very little and there are a
small minority who will make that choice and they will achieve very little, and at the end of the
course will wonder what on earth they were doing during out lessons. As we get past the half way
stage in year eleven I openly admit to my students, and some of my other staff do likewise, that I
have to give help according to how much effort they apply, and the more they are doing the more
help they will receive because they will need more help to get through the various stages, and if
they choose the easy route in the short term the easy route, and achieving very little, in the way we
work there is not an awful lot we can do about it.

Q

Just a few more questions now about the design process itself. We have got research, design,
make and evaluate, if we lump them into those terms. Can you put those into the rank order that
you think pupils enjoy the most.

A

I think make is probably the most enjoyable stage, evaluate is something which can be fun but I
think at a younger age and with less able students evaluation is not easy its something which I tend
to do in a fairly short time of space, making it interesting making it exciting and a bit of fun is the
difficult thing with evaluation, but it can be or it might not be depending on how I present it. Sorry
how did you break the other two down?

So we have got research, design, make, evaluate. So we have got make first.

A

Okay. So your research I don't normally find children very enthusiastic as compared with the
others about the research. The design stage some for the design stage, the ideas are, they will if
they are reasonably confident with a pencil in their hands they will willingly come up with ideas.
Children find the development of ideas stage difficult. The development stage to some teachers I
still find absolutely unbelievable that the teachers do not understand the development stage within
design, and they seem to think that it is producing the working drawings still. Or the other very
common misconception is explaining what we did, a story of how we manufactured it, is
development, and because I am not convinced that the development stage is not very well taught, I
suspect an awful lot of children in schools don't enjoy the evaluating stage. The design stage to
our students isn't as much fun as the making stage to most of them.

So what would you put them in as order. One would be make?

A
I think so yes.

Q

Two?

A
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For most of our students, yes for most of our students the design would probably be before the
evaluate and last research.

Q
Why would you put research last, why do you think they don't like research?

A

Sometimes it is because they perhaps we are asking an awful lot of some of them we are asking
them to use their initiative, we will guide them in a direction and ask them to go out and collect
information, an awful lot of that research has been done in the day-time. I think it is like
punishment to some of them. Homework is the least exciting part, so perhaps for that reason if we
were able to allocate time within lessons when we could go out and about and get some of our
research done, but we still have in the back of an awful lot of minds the idea that what I really want
to do is design and make things. That seems like a hurdle to them something that they have to
cross before they ever get any interest in this. It is just followed perhaps identifying the problem
and that can be dry, so if you get past that dry stage and then you are asking for research, I try to
integrate research with coming up with ideas and needing the research.

Q

Do you think girls are any different, is there any difference between them as to whether they enjoy
one of those areas more than boys or do you think it is

A

I suspect that there are more girls who enjoy the design stage than there are boys but I don't have
figures on that, but I have a feeling that there are more girls who perhaps get stuck by choice in the
paper, perhaps lacking confidence in terms of getting to the manufacturing stage. I certainly had
one good example of that in year nine of this year. A young lady who was quite able and
producing wonderful design work could easily of gone on much earlier to make and she tried to
keep a low profile hoping that I wouldn't ask her to get involved with any of the real materials.

.....

Do you feel that their success or unsuccessful outcomes whichever it might be coincide with the
areas that you have identified as enjoying and not enjoying?

A

Not necessarily no. Perhaps a good example has been the long task which we are involved with, I
wanted to ensure that they pursued each of those stages thoroughly but I had a time limit of a very
very short space of time with working and although research we didn't really prolong to hard the
design stage I wanted to ensure that they had up to a high standard because we were going to
depend on many of those skills in future projects, and I wanted to ensure that they had produced
quality paper work to record their ideas and developments. As I say in development they are not
naturally very good at. So we did a lot of work on development and background work. They may
not of found it the most exciting part but the results were very good. The manufacturing stage they
most of them enjoyed went very well but the results because of the shortage of time were not quite
to the high standard we would of had.

Q -

Do you think that there is any truth in this that they thought that girls are willing to carry on and
tackle things that they don't necessarily enjoy but are happy to go through the hoop to get to the
next stage, in comparison to boys who if they don't enjoy something don't want to do it?

A

I don't spot that. My most reluctant student, reluctant in terms of questioning what we were doing
so perhaps reluctant is not the right word, very able girl wasn't really sure of what an earth we
were doing this for but no she wanted a good reason why we had to do things as we were doing
them, as most of the boys this year just quite happily got on with it.
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Q
Which aspects do you think that as a department you have the most difficulty in teaching? If we
are thinking of research, design, making and evaluating.

A

Teaching I suppose you are back to research. We guide children through research rather than teach
it, we teach them where they can gather information how they can gather information but we put a
lot of onus on them to do it. The design stages there are no good reasons nowadays why teachers
can't teach those, the range of texts are excellent nowadays and that is where I sympathise with my
home economics colleagues because they as yet do not have any of these. The making that that
comes down to past experience of the teacher. Some teachers will find that difficult nowadays and
again evaluation shouldn't be a problem.

Okay what about resources. Which areas do you find the most difficult to resource?

A

All the areas nowadays. Keeping as we feel we must a wide range of resources to allow children
to work in what is an expanding area it is becoming more and more difficult and resources take
quite a consumable resources are not outrageously expensive, and I do not understand why it
should be so we are very good at protecting our resources at controlling the resources as they go
from input to output, such things as I would imagine that electronic components when I started
teaching electronics would be quite expensive, they are not they are pennys. The materials we now
buy are not as expensive in real terms as they used to be, metals are now very inexpensive, plastics
have tumbled quite a lot recently, timber is still rather expensive, but the range of resources all of
them are difficult to provide purely because our budgets are so limited. Furniture, I said earlier,
really we should of replaced an awful lot of our furniture and if we a TS High School can't afford
to you cannot think.

Q
Last question, which areas/aspects of the design process do you think that pupils need the most?

A

I think each for a different reason. An awful lot of help to get started, I really couldn't break it
down to one area to get started to identify problems that children find very, very difficult and alone
Idon't think they could get started. Ideas not so much, developing those ideas. The making there
are very few children who enter ..... School really make in anything other than timbers, our
Middle Schools tend to concentrate most of their making in timbers. Put the amount of time that
they have to teach and the staff who openly admit that their past experience hasn't left them with
enormous skills, a range of skills, they know they have limitations in terms of time, resources,
materials likewise. We find it very difficult to say which areas they need most time in.

Final one, do you think the changes are coming with key stage three and key stage four, are they
actually helping to improve and stabilise everyone?

A .

They are certainly not stabilising anything. I think most teachers could implement most
interpretations of design and technology or technology, if only anyone was brave enough to clarify
them, and I think we are lack of clarification as I told Lady Parkes when she visited us something
like eighteen months ago or two years ago, when she was on a fact finding tour. Until they harden
up what they are expecting teachers to do there will be no confidence, there will be no success and
that message seems to of been reinforced by engineers, they put their own particular bias on it.
Whether or not they really can put together a workable scheme and deliver it in a way which
teachers can, try to address the scheme, that is what we need. Key stage three and key stage as
they stand now are not going to help they should help but they don't at the moment. I am hopeful
that having set enormous tasks in delivering design and technology the Government will have to
rationalize it and I am hopeful that they will draw back from some of the assessment. The GCSE
boards are very, very good at assessing success themselves they don't have to be dictated as to

63



Appendix 4.1
Transcripts from Interviews with HOD

how it is to be done they have done it superbly for a very long time. At key stage three a watered
down system reflecting the GCSE system would do nicely but the attainment targets and the levels
of attainment and so on have caused confusion within teaching, rather than give a direction to it.
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Examples of the databases used for data given by the eight teachers of design and
technology responsible for the sample used in Phase Two. The data concerned the
teachers' perception of the pupils with regard to their enjoyment of the process,

their ability to work independently and their ability to achieve satisfactory results

[mum 77 1120]

AVERAGE PUPILS

sPy 2 sp2 1 sP3 4 Selecing project
AP 2 RP2 2 RPS 4 Ressarching project
v81 3 T8z 2 Tss 3 Thinking of solutions
w1 3 wiz 2 wis 2 Detailing chosen ides
M8t 3 M2 2 uss 2 Making final solution
Mw1 3 w2 2 uws 2 Making sciulion work
uwy 3 uwe 2 uwis 3 Using tools and equipment
EP1 3 EP2 2 EPS 3 Evaiusting project
Pw1 3 Pw2 3 PWS 4 Putting together folio
WRt 2 WR2 3 wRs 2 Writing report
27 21 29 TOTALS / 40
DEMOTIVATED PUPILS F ot Scos  §7 ! 120
8P1a 2 8P2a 1 SP3a 2 Selecting project
RP1a 2 RP2a 2 RP3a 2 Ressarching project
T81a 2 T82s 2 T83%a 3 Thinking of saluions
wia 2 wi2a 1 Wida 2 Detailing chosen idea
MSt1a 3 MS2a 2 MS3a 2 Making final sclution
Mw1ia 3 MW2s 2 MW3a 2
EP1a 3 EP2a 2 EPSa 2 Totsl Soore 668 7 120
Uwia 1 UwW2a 1 Uwss 1 : L —J
PWia 2 PW2a 2 PW3a 3 Putting together folio AVERAGE PUPILS
WR1a 1 WR2a 1 WR3a 1 Wrilng report sP1 2 sp2 1 sp3 2 Selecting project
RP1 2 RP2 1 RP3 2 Ressarching project
21 16 20 TOTALS / 40 183 3 T82 2 788 3 Thinking of eclutions
wit 3 wiz 2 wis 3 Detaing chosen idee
us1 4 usz 1 Mss 3 Making finel eclution
Mwi 3 w2 1 w3 3 Making scluton work
uwyr 3 uwz 2 uws 2 Using tools and equipment
EPY 2 EP2 2 EP3 2 Evaluating project
Pw1 3 Pw2 2 Pw3s 3 Putting together fokio
wRy 1 wR2 1 wWR3 2 Writing report
26 15 25 TOTALS / 40
DEMOTIVATED PUPILS @&”n 52 /12L|
8P1a 1 8P2s 1 SP3a 1 Selecting project
Total Soore 80 /7 120 RP1a 1 RP2a 1 RP3a 1 Ressarching project
3 [ T81a 2 TS2a 2 T83a 2 Thinking of sclutions
AVERAGE PUPILS wita 2 Wiza 2 wisa 2 Detailing chosen idea
sP1 4 sP2 2 3P3 3 Selecing project MS1a 4 MS2a 2 MS3a 3 Making fnal sclution
APy 4 RP2 2 RP3 3 Ressarching project MWia 3 MW2a 2 MW3a 2 Making solution work
T 4 T8z 2 783 4 Thinking of sohtions EPta 3 EP2a 2 EP3a 2 Using tools and equipment
wit 3 wiz 2 wis 3 Detaling chosen idea uwia 1 Uw2a 1 Uw3a 1 Evalusting proect
us1 4 usz 2 MS3 3 Making inal solstion PWia 2 PW2a 1 PW3a 2 Putting together fokc
uwi 3 uwe 2 MW 2 Making soluton work WR1a 1 WR2a 1 wAsa 1 Writng report
uwt 4 uw2 2 uws 3 Using tools and equipment
EP1 2 EP2 2 EPS 2 Eveluating project 20 15 17 TOTALS / 40
PWY 2 pwz 2 Pws 3 Putting together jollo
wRt 2 wWR2 2 WR3 2 Writing repart
32 20 28 TOTALS / 40
DEMOTIVATED PUPILS [.,.M score 60 / 12°J
8P1a 1 8P2a 2 SP3a 1 Seleciing project
RP1a 4 RP2a 2 RP3a 2 Resesrching project
T812 1 TS2a 2 T83a 1 Thinking of sciuions
wita 3 wiza 2 Wisa 1 Detsiling chossn idea
MS1a 4 MS2e 2 M83a 3 Making final schution
Mwis 1 Mw2s 2 MW3s 1 Making eclution work
EP1a 4 EP2a 2 EP3a 3 Using tools and equipment
Uwis 1 Uwaa 2 Uw3s 1 Evaluating project
PW1a 2 PW2a 2 PW3a 3 Putting together folio
WR1a 1 WR2a 2 WR3a 2 Writng report
Key Max score 4 per entry
22 20 18 TOTALS / 40 Column 1: Enjoyment of project

Column 2 ; Independence from teacher
Column 3 : Ability to achieve a good result
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Example of pertinent notes made from the tapes of the interviews with the 40

pupils in the eight chosen schools during Phase One,

School 035

Pupil 1
Q

037

040

047
048

Do you take either Technology or Design and Communication as well as D&R?

A OnlyD & R.

Q In your design and realisation project work you have been involved in a lot of
drawing and writing. There are several types of drawing you may have used.

Early Sketches
Q Are they important?

A Yes but I don't think we need to think of a lot of ideas. I don't like thinking of a lot
of ideas

Careful Drawings
Q Did you do this?

A Yes, in the form of a sketch with dimensions on it.

Working drawings
Q Did you do this?

A Yes. ...enjoyed the working out of details 'improving it'.

Careful Perspective

Q Did you do this?

A ...quite happy to do this when I am finished.

Q In your design and realisation project work you may have been involved in several
types of writing.

Writing beside your sketches to explain your ideas and thoughts
Q Do you like doing this?

A Don't mind writing. ...it helps to explain things.

Careful lettering for headings, title sheets and on working drawings
Q Do you like doing this?

A Don't like doing this, ....it goes on and on

A written evaluation
Q Do you like doing this?

A Sometimes you cannot draw and writing helps.
I have some difficulty in making drawings explain thoughts.

Q What did you tackle as your final project for D&R?

A Bird Table. ....exam question 3 or 4 to choose from.
Q Did you do any research?

A Yes.
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Did you think it was an important part of your project?

I did it because I had to.

Teacher and my Dad thought of areas to research.

It did help with a few ideas.

Didn't enjoy finding out where bird box to go or how high up it must be. ...it just
went on and on.

About designing?

I completed the project.

I was pleased with it ...one of the best pieces of design work I've done. Ihad to sit
down and get on with it all at once. One and a half hours.

I had to work to my drawings. ...if mistakes I had to put them in my evaluation.
How many ideas?

4-5.

Went into the examination knowing what I was going to do.

I included sketches in my research.

I did a working drawing.

I had idea before exam on sizes and materials.

Used ideas from other projects for materials and joints.

about Making

I finished it.

I was pleased with it.

I enjoyed it.

I enjoyed making more than designing, unless not interested in what we are
making. Then I don't want to make a good job of it.

I didn't find anything difficult in the making.

Did you ever have to make 3D models whilst you were designing?

No.

about Evaluating
Did you do it?

Yes.
It's OK. I can say if its turned out the way I wanted it to.

How do you feel you have done in your project?

Well.

Why?

Because it is for my examination and we had a bit of a choice.

What will you be doing next year?

Hoping to stay on to do A levels.

If you were given your Option choices again would you choose D & R?

I would choose Electronics and technology but quite enjoyed D & R.
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School 031
Pupil 1
06 Q Do you take either Technology or Design and Communication as well as D&R?
A OnlyD & R.
Q How many D & R projects did you do?
A 4 or 5.
013 Q In D&R which of the following aspects have you done: Design and Make projects;

Theory; Theory homework; Project work homework?

A Theory - infrequently, no theory homework, some project work at home.

Q In your design and realisation project work you have been involved in a lot of
drawing and writing. There are several types of drawing you may have used.

Early Sketches

022 Q Do you like doing early sketching?

A No don't enjoy doing it. Find it difficult to come up with ideas to draw. School
give help but I still do not understand how to do it.

Careful Drawings
026 Q Do you enjoy doing careful drawings?

A Can't enjoy doing careful sketches with sizes on. I find it difficult.

Working drawings
030 Q Did you do this?

A Yes but don't enjoy doing working drawings. Its even worse than the previous
two. I have been taught technical drawing but I haven't sorted out how to do it.

Careful Perspective
040 Q Did you enjoy this?

A Don't dislike this quite as much.

042 Q In your design and realisation project work you may have been involved in several
types of writing.

Writing beside your sketches to explain your ideas and thoughts
Q Do you like doing this?

A yes, don't mind this as much. I can certainly do the writing.

Careful lettering for headings, title sheets and on working drawings
Q Do you like doing this?

A Don't mind that, its basic and doesn't cause me difficulty. .

A written evaluation
048 Q Do you like doing this?

A Rarely get to that stage.
Q Do you enjoy making your projects?
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I have no idea how to join materials, change of school, gap between what I was
expected to know when I came and what I'd been taught at my old school was
enormous. At the old school I was told what to do, never allowed to go off and
design.

What did you tackle as your final project for D&R?

Basket ball ring ....I started but never finished.

It was way out of my depth. Ichose it ......it was the only thing I could think of.
Easy to think of, difficult to do.

Did you do any research?

Yes. Idid some research, looked at height and how they were made.

Did you think it was an important part of your project?

Research is definitely important if you are going to be successful. Suppose
research wasn't a bad part ...better than the other aspects.

It was a relief after struggling with drawings.

Did research at home and at basket ball club.

If all my design work could be writing I'd get by.

About designing.

Yes I did it.

Not at all pleased with the designing.
Ran out of steam once I had got the basic ideas. Got plenty of help from school.

How many ideas?

Drew up a number of ideas. ...5 of them.

Needed help checking that I was on right track. Uncle and teachers helped.
Did enjoy going further, developing the solution. Started to come unstuck.
Because I didn't have an understanding. I maybe knew how to design it but I
didn't know how I was going to relate it to how I was going to make it.

What about materials?

I had a rough idea of the materials. I didn't enjoy doing a working drawing. 1 only
briefly touched on it. Lack of technique.

About Making.
I didn't finish it.
Do you feel frustrated by that?

If I was being quite honest I feel frustrated that I made the decision to take it in my
options. Not because it was a bad subject but because it is definitely not my scene.

About Evaluating.
Did you do it?

No didn't do that. It would have been a good way of finishing off the project if I'd
been capable of doing the rest of the project.
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School 007
Pupil 1
06 Q Do you take either Technology or Design and Communication as well as D&R?
A Just doing D & R.
Q Did you do projects
A Yes
013 Q In D&R which of the following aspects have you done: Design and Make projects;
Theory; Theory homework; Project work homework?
A Theory - yes. Read, but no written work. Didn't do any theory homework. No
project work at home at all.
Q In your design and realisation project work you have been involved in a lot of
drawing and writing. There are several types of drawing you may have used.
Early Sketches
021 Q Do you like doing early sketching?
A That's the bit I like.
Q Why?
A Relaxing and free and easy.
Careful Drawings
029 Q Do you enjoy doing careful drawings?
A I get it wrong ...putting the numbers on the wrong side of the line.
Working drawings
030 Q Did you do this?
A No didn't do working drawings. No good at it.
Careful Perspective
040 Q Did you enjoy this?
A It's alright
043 Q In your design and realisation project work you may have been involved in several
types of writing.
Writing beside your sketches to explain your ideas and thoughts
Q Do you like doing this?
A OK. Ilike it because it shows how it works. It is good to communicate to other
people.
Careful lettering for headings, title sheets and on working drawiﬁgs
Q Do you like doing this?
048 A Takes too long. ...looks neat but takes too long. Don't like doing it. Don't like

doing accurate, detailed work.

A written evaluation
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Do you like doing this?

Don't enjoy doing written evaluations. Boring. Because it takes too long and I
have to think about what I have done.

No not been successful in project therefore don't like writing about it.

What did you tackle as your final project for D&R?

Cassette holder and CD holder

Did you finish your project

No. Because I got it wrong three times and ran out of time. When I'd made it, it
didn't look right, it was dead untidy, I made it again and did some corrections.

Did you choose the project?

I chose the project. Ispent a day looking at what project to choose. School gave
us ideas of what other people had done.

Did you do any research?

Yes.

Did you think it was an important part of your project?

Didn't feel it was an important part of the process or relevant. Just looked at
catalogues and cut bits out. School suggested going to town.

I did all my research in the classroom. ...I didn't write about what I collected.

About designing.

I enjoyed the designing more than the making because I got the making wrong a
few times.

Wasn't pleased with the design work. Compared with other people 's it wasn't
very good. Sketching was OK, ...not enough, people had done lots of different
areas. If project had been more dynamic than a cassette rack, I might have done
better.

How many ideas?

Drew a number of different ideas on paper. ...can draw so I like drawing.
What help did you have?

What help? ...no help just got on with it.

Did you do drawings to develop chosen ideas?

Yes.

Did you enjoy doing them?

OK

What help did you get?

Techniques, in terms of communication.
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Did you do working drawings?

No, didn't do an engineering drawing.

How did you work out the sizes?

Used a CD.

How did you work out the joints?

Looked in a book and chose one. Discussed it with teacher.

Were they successful?

The last ones were.

About Making.

I didn't finish it.

Why didn't you complete?

Not enough time, made it then had to re-make it.

Why?

Because I cannot use the tools properly. Enjoyed it until I had to go back. Not
pleased with the final outcome. It wasn't what I wanted. Ended up making
something to hand in.

Did you do any three dimensional modelling?

No, others did. Idon't think it would have helped me.

about Evaluating

Did you do it?

No, didn't want to do it. I don't mind writing but don't like D&R.

Why?

Because I can't use the tools properly. Nor can I use the machines properly.

Don't think evaluation is a good way to finish a project just want to stop at the
making stage.

Do you take either Technology or Design and Communication as well as D&R?
Just doing D & R.

Did you do projects?

Yes - three.

In D&R which of the following aspects have you done: Design and Make projects;
Theory; Theory homework; Project work homework?
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A Theory - enough. Theory homework one hour per week. Design folder work
taken home too.

Q In your design and realisation project work you have been involved in a lot of
drawing and writing. There are several types of drawing you may have used.

Early Sketches
Q Do you like doing early sketching?

A Yes, done it - didn't enjoy it really as I am not a good drawer. Although there is the
satisfaction of seeing what my ideas look like.

Careful Drawings
Q Do you enjoy doing careful drawings?

A That's alright.

Working drawings
Q Did you do this?

A Did them but don't enjoy doing them. Couldn't draw them, it was hard. Didn't
understand the technique even though we were taught.

Careful Perspective
Q Did you enjoy this?

A Enjoyed presentation drawings. See what it looks like - a flashy drawing.

Q In your design and realisation project work you may have been involved in several
types of writing.

Writing beside your sketches to explain your ideas and thoughts
Q Do you like doing this?

A Yes, it's OK.

Careful lettering for headings, title sheets and on working drawings
Q Do you like doing this?

A Enjoyed doing titles. Made my sheets look good. Gives me pleasure.

A written evaluation
Q Do you like doing this?

Alright. Don't mind saying I failed to do this etc..
What did you tackle as your final project for D&R?
A blanket chest.

Did you choose the project?

I didn't find it easy to choose a project.

Didn't your teacher help?

N SR Y o R o B

No. He just went round the class and asked what we were doing. It was
embarrassing - I got my idea for a project from a magazine.
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Did you do any research?

Yes.

Did you think it was an important part of your project?

It was an important part of the process. Ienjoyed it. I went to different shops.
Got leaflets. Did research everywhere.

It was alright having to write up about research.

Didn't know what to write but school gave me help.

about designing

I enjoyed making more than designing. Definitely.

Pleased with designing. My drawing because I didn't think my work would be
good as that but it came out OK. Frustrating getting it right.

Enjoyed thinking of several ideas. Got help from school on how to put the folio
together.

What help did you have?

Help from teachers and friends.

Did you do drawings to develop chosen ideas?

I enjoyed working out details better.

Did you do working drawings?

Didn't enjoy doing working drawings. Too hard to get it exactly right.

How did you work out the sizes?

Teachers helped.

About Making.

Just finished making it. I enjoyed it definitely. Ienjoyed everything about making
it.

I was pleased with it. The way it looks, I didn't think it would turn out like that. It
worked like I drew on paper.

Did you do any three dimensional modelling?

Didn't make any models. I don't think it would have helped.

about Evaluating

Did you do it?

I wrote an evaluation.

Did you enjoy doing it?

It was alright. Good way to finish the project because if you did it again you could
correct the mistakes you made.
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Example of completed observation sheets for 6 pupils from th 50 observed during
Phase Two of the project
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Appendix 4.4.1

Photographic evidence of some of the project work carried out by the selected
fifty pupils during Phase Two.

Example of the work produced by one pupil. The two photographs on this page show his first
design sheet and his 'finished' practical work. The next three photographs show design work
which was carried out after the practical work was done in order to complete his design folio. This
pupil gained a mark of 78% for his project work - a childs educational toy.
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Appendix 442

Photographic evidence of some of the project work carried out by the selected
fifty pupils during Phase Two.

Example of the work produced by one pupil. The four photographs illustrate: a page of research
work (one of three); two pages of the development of his chosen ideas; and a photograph of his
product. This pupil produced 21 pages in his A4 folder and gained a mark of 64% for his project
work - a childs educational toy.
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Appendix 4.4.1

Photographic evidence of some of the project work carried out by the selected
fifty pupils during Phase Two.

Example of the work produced by one pupil - a girl. Page six from her design folio illustrates her
reasoning behind why she did not chose to continue with her 'cooker idea’. Page 8 illustrates the
only drawing of this idea and the detail to which she had solved the design.

Proposed Solutions

Design 1

[his first design. the cooker idea. is a reasonable design but might posc as a bitot'a
problem as it would be hard 1o simulate heat produced by an oven and rings, It would
be unsate for children to play with due o risk of'burns and scolds. Also it would be
extremely complicated to make. Duc 1o these reasons 1 would not be able to

incurporate complicated heat programs. However if'1 was to market a product which
didn't simulate a cooker without heat. it would not sell and not compile with the briel’
and specification. Therefore it is not practical to develop this design further.

AL IO ¥

PAGE 8
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Appendix 4.4.1

These three photographs illustrate the only design sheet of the chosen idea produced by this pupil,
the final product and her evaluation. Her design folio consisted of sixteen A4 pages the majority of
which were word processed. Her mark for her project work was 51%.

Given the cha Proje ugninlthmklhnlwouldbcablemeomplmum
! lt’xhaﬁme’u[ vplm-pdby,mxmimku 1 gototfxo aslow start not totally
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Appendix 4.4.4

Photographic evidence of some of the project work carried out by the selected
fifty pupils during Phase Two.

Example of the work produced by one pupil - a girl. Photograph 1 shows the first idea drawn out
on one of three drawn design sheets in the folio of nine sheets. Photograph 2 shows the only
drawing of the product which was eventually made.




Appendix 444

These two photographs show one of two pages of research and the product as it was handed in.
The electronics inside were not made. Her mark for her project work was 32%.

ROAD
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Appendix 445

Photographic evidence of some of the project work carried out by the selected
fifty pupils during Phase Two.

Example of the work produced by one pupil - a boy. Photographs 1 and 2 illustrate two of the
three ideas that this pupil designed in his folio.

B reurd Gaaden k»".'.‘-uh-

Radiss  appres A -

cont
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Appendix 445

These two photographs show the final drawings of the police car to be made and the results of his
survey into the most popular games for children.

con
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Appendix 445

These two photographs illustrate an evaluation of 'his car', and the car itself as it was when it was
handed in for marking. This pupil achieved a mark of 21% for his project work.
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Appendix 4.4.6

Photographic evidence of some of the project work carried out by the selected
fifty pupils during Phase Two.

Example of the work produced by one pupil - a boy. Photographs 1 illustrates the only sheet of
initial ideas for the information map that he was designing. Photograph 2 shows the only drawing
that provided evidence of teasing out the details of his idea before the manufacturing stage of the
project. Photograph 3 illustrates the IT input in his project - the specification (as can be seen the
depth of analysis at this stage was thorough although formulaic). His practical work when handed
in consisted of a piece of white perspex cut to size and four pieces of MDF(Medium Density
Fibreboard). The mark achieved for this project was 7%.

SN,

testing, evaluating and improving

 is an effective information system. T will
s to show the results of my evaluation of
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Appendix 4.5

ty test produced by pupils from the selected

Is during Phase Two.

i

These have been reduced from A3 for the purposes of reproduction in the Appendices.

Six examples of the completed creativi
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Appendix S

The question tree



What do we mean by demotivation in the context of Technology project work Answer : Discussion based upon Research/Interviews Tea: her | pupils Classroom observation Appendix §

What are pupils reasons for choosing Technology Quantitative Ma from QP Past Experience; Aniicipated Qualities; Help in the ;uture; Option Choices. Answer: % of pupils in each category

What factors in the context of Technology Project Work affect demotivation?

© How many pupils enjoycd Technology more in yrs 7 - 9? Quantitative data from QP1 Answer: Total number of pupils who enjoyed Technology in years 7-9
© Could previous experience be a factor? © How many pupils enjoyed Technology more in yrs 10/11? Quantitative data from QP1 Answer: Total number of pupils who enjoyed Technology in years 10/11
© How many pupils enjoyed Technology equally at both key Quantitative data from QP 1 Answer: Total number of pupils who enjoyed Technology equally at both key stages
stages?
© How many supportive comments were made regarding Quantitative data from QP1 Answer: Number of comments in each category (not the number of pupils as pupils could give more than one answer)

enjoyment of specific elements of Technology in yrs 7-9? (Project work; Teacher influence; Nature of the class)

© How many un-supportive comments were made regarding Quantitative data from QP1 Answer: Number of comments in each category C{uot the number of pupils as pupils could give more than one answer)
enjoyment of specific elements of Technology in yrs 7-97 (Project work; Organisation of the curriculum; Content)
© How many supportive comments were made regarding Quantitative data from QP1 Answer: Number of comments in each category (not the number of pupils as pupils could give more than one answer)

enjoyment of specific elements of Technology in yrs 10-11? (Choice; Skills; Project work; Treaiment of pupils)

© Isthe process itself a factor? O How much is each aspect of the process enjoyed by the pupils?@ Pupil perception Quantitative and Quantitative data from © What is the balance of positive and negative comments regarding
QPI1, QP2 & OP1 Answer: Comparison
of average scores for enjoyment of each
aspect of the design process

© Ease of choosing project?

© Is rescarch important?

© Was the rescarch enjoyed?

© Enjoy designing more than making?
© Enjoy making more than designing?
© Is cvaluation an important aspect?

Quantitative data from IP1, QP2 & Qualitative data from OP1 Answers:
Number of positive comments compared to number of negative comments

© Teacher perception Quantitative data from QT1 Answer:
Average score of the 8 Case study
school teachers for pupil enjoyment of
each aspect of the design process

© Could there be any significance in the way pupils rank the four Quantitative data from QP1 and QP2 Answer: Comparison of Average scores for
aspects of the design process in terms of enjoyment? rank order of each aspect of the design process by the two samples including
gender differences -
©  Is there a relationship between rank order choice and result for Quantitative data from QP2, OPI and Marks awarded by the school. Answer:
cach aspect of pupils folders? Comparison of Average scores for rank order of each aspect of the design process
with marks awarded

© Is there a relationship between those who enjoy designing more than making or Quantitctive data from IP2 Answer: Comparison between the results
visa versa and the pupils perceived achievement levels? regarding enjoyment of designing or making and perceived achievemens
levels from IP2

©  Is there any significance in the relationship between enjoyment of the process, achievement and independence? Quantitative data from QP1 & QP2
- Answer: Comparison between data for
enjoyment , achievement and independence

© Islevel of enjoyment a significant factor in ability to finish projects Quantitative data from QP 1, IP] and OP1 Answer: Comparison between the results
. ‘regarding enjoyment of designing/making and finishing projects from data collected

©  Could unfinished/firished outcomes be a factor? Quantitative data from QP1 & OP1 Answer: Number of pupils completed projects
compared with levels of boredom

© s there a relationship between choice/given context & sbility to  Quantitative data from IP1 Answer: Comparison between those given context & those
complete projects? with free choice

© When is the extra work done?Quantitative data from QF 1 & OP1 Answer: Number of pupils who do extra work at home and number who do it at school + gender differences

©  Does the amount of extra work donc affect the outcome of the projects? Qualitative data from OP1
© How often is the extra work done? Quantitative data from QP1 OPI Answer: Number of pupils doing this extra work and how often, + gender differences

© What times of day is the extra work done? Quantitative data from QP1 & OP1 Answer: Numbers of pupils who do extra work and when, + gender differences

©  Are parents interested in pupils project work? Quantitative data from QP1 Answer: Number of pupils who say their parents were interested.

© ﬁow much help do pupils receive from parents? Quantitative data from QPIl Answer: I\! umber of pupils who receive help from parents

©  Is there a gender difference? Quantitative data from QP1 Answer: Comparison between amount of help girls and boys receive from parents

©  What percentage of pupils say they are a little bored/very bored and not bored by their work in Technology? Quantitative data from QP © Is there any difference between the genders regarding boredom? Quamtisative data from QP1 & OP1 Answer: Numbers of boys and girls very bored, a little bored and not bored at all

:”:‘LN"TZ" 0:‘fp upils very bored, a litde © Which aspects of the project work cause borcdom? Quansitative data from QP1 & OP1 Answer: Reasons given in numbers - Those bored , those very bored.
ore not bore.

© What is the relationship between boredom with the subject of Technology scparated by gender and completion of projects? Quantitative data from QP1 & OP1 Answer: Numbers of pupils who
completed Projects against boredom by gender. Completion rate to
enjoyment of designing and making .

©  What effect does it have if the context of the task is given

a: on the enjoyment of the process Quantitative data from IP1 & OP] Answer: Comparison between those giwen o context and those
given freedom as far as enjoyment of each aspect of the desiggniprocess is concerned

b : on the completion rate of projects Quantitative data from IP] & dPI Ansbwers Comparison between those given context and those givern
Jreedom against finishedd Linffinshed projects

© Isihe practical knowledge base required a factandrA Answer: Observation du;ing Phase 2 giving qualitative data supported quantitative data IT1 © Docs it affect designing? Answer: Observation and reference to actusl projects during Phase 2. Main;y qualitative data but number of pupils affected , quantitative data
. : © Docs it affect making? ~ Answer: Obscrvation and reference to actual projects during Phase 2. Mainly qualitative data but number of pupils affected , quantitative data

© Are applicd skills a factor? ) © Which applied skills? 2D Modelling skills? ~ Are drawing techniques used at different times within © Is it the design concept being used at that time which causes the problem? O Orisitboth? Answers: quantitative data from IP1, OP1, QPS5 & QP6 on
Answer: Comparison between project the design process a factor to be considered? . each aspect.
work and observed demoti mtu:| i’lha:e 2 Answer: 5 sets of IP1, QFP2, OFL, QPS5 & QP6 iu!’:wned b I;v photographic e:';;d;nce Jfrom ;;r:;jects, un:::tatza ve
. . ivat. .
© carly sketches? Answers: Quantitative data from and {e ':cmh::’:‘;;v;:a‘:';of pupiis demotivaled during €%

© careful skeiching? IP1 on each aspect compared to
© orthographic drawing? data from QP2 & OP1

(6] sentation perspective?
pre In both instances this will be supported by photographic

evidence from projects, qualitative data from observation of
pupils demotivated during Phase 2, and teachers feedback .
Q Which applied skills? Writing skills? Are writing skills used at different times within
the design process a factor to be considered?

© Annotation? Answers: Quantitative data from IP1
O Carefullettering?  on each aspect compared to data from
© Evaluation? QP2 & OP1

© Which applied skills? 3D Modelling skills?  Are manufacturing skills used a factor to be considered? . Answer: Qn;alﬂative and quantitative data from QP1, QP2, IP1 & OP1

© Is the relationship between the knowledge  © Relationship between factual knowledge base, conceptual understanding of the process and 2D modelling skills?
base, the process and the applied skills

needed a factor? © Rclationship between factual knowledge base, conceptual understanding of the process and 3D modelling skills? Answers: Comparison between 3 sets of quantitative data from QP2, data from QP6 backed by qualitative data from OP1

O Relationship between factual knowledge base, conceptual understanding of the process and writing skills?

O s the time involved in carrying out the process a factor? Answer: quantitative data and qualitative data from QP1 & OP1

O Arc other external matters factors?  © Examination Answer quantitative and qualitative data from IT1, IT2 & OP1
ONC. Answer quantitative and qualitative data from IT1, IT2 & OP1
© Teacher Answer quantitative and qralitative data from OPl, QP5 & QP6

© 15 a pupils ability a factor? © What type of ability are © I5 Goal orientation in genera. a factor? Answer: Using quantitative data from QP3

we referring 10?7 Comparison between all of these pieces of data

O Is Creative ability a factor? Answer: Using quantitative data from QP4

O Is verbaliser fimager orientation a factor? Answer: Using quantitative data from QP7

© Docs the organisation of the process, imposed by the staff (individually or by department) have an  Answer : Qualitative data from OP1

cffect?
Docs the teacher influence pupil demotivation in Technology Project Work? KEY:
QP1 - Questionnaire presented to 179 pupils - Phase One
O Do course hand-outs presented to the pupil have an effect? Answers: quantitative and qualitative data from OP1 & QP6 QP2 - Questionnaire presented to 124 pupils - Phase Two
O Docs teacher motivation have an effect? : QP3 - Goal Orientation Test presented to 40 pupils - Phase One' and 50 pupils - Phase Two
QP4 - Creativity Test presented to 50 pupils - Phase Two
O Teachers understanding of the concepts?  Answer: qualitative data from OPI & QP6 QPS5 - Summative Questionnaire presented to 50 pupils - Phase Two
_ . QP6 - Questionnaire presented to 166 pupils - Phase Two Extension
O Docs the unenthusiastic teacher have &n effect? Answer: qualitative data from OPl, QP6 & IT2 QP7 - Cogmtwe Stylc Analyms Test P resented to 50 pup ils - Phase Two
© Do exicrnal pressures on teachers have an effect? IP1 - Interview with 40 pupils - Phase One
NC surcs? A : Qualitative and quantitative dat IT1 & IT2 . . .
O NC pres nswers : Q ive and quantitative data from OP1 - Observation Period 50 pupils and 8 teachers - Phase Two
O Examination pressures? Answers : Qualitative and quantitative data from IT1 & IT2
IT1 - Interviews with 8 teachers - Phase One
IT2 - Interviews with 2 teachers - Phase Two Extension
What percentage of pupils are demotivated in Technology Project Work? Answer: quantitative data from QP1,QP2, QP6, OP1, IT] qualitative data from OPI —
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Appendix 6.1

Identification of some causes of de-motivation amongst
key stage 4 pupils in studying technology with special
reference to design and technology

E Stephanie Atkinson
School of Education, University of Sunderland

Abstract
This paper reports the initial findings from the first year of an on going research project into the

identification of some of the causes of de-motivation amongst pupils in years 10 and 11 studying
Technology with special reference to Design and Technology.

Technology in schools requires pupils to apply skills and knowledge to develop solutions to practical
Droblems. Asthe subject area of technology bas developed so bas the use of the design process as a method
of delivering and examining subject content, It wowld appear from the initial research that long term
Dieces of course work, fundamentalio the delivery of technology, may well prove to be tangible indicators

in the identification of the causes of pupil de-motivation.

An initial survey was carried out in fifty schools in seyen Local Education Authorities in the North East
of England. Eight schools were then selected and a specific sample of Year 11 Technology pupils
questioned. Three pupils from each of the eight schools were then selected to help with further research.

The findings presented in this paper are concerned with:

The number of pupils taking Technology subjects in Year 11;

The drop owut rate from Technology examinations;

Pupils reasons for choosing their Technology option; and their perceptions regarding enjoyment,
boredom, and difficulty within that chosen option.

Given the importance of technology education, it is
vital that the technology curriculum offered to pupils
motivates them to participate fully. Technological
capability gained from studying will

The importance of technology education and the
failure to involve a larger proportion of young
people at a time of considerable technological
change in society has been the concern of
educationalists and others throughout the second
half of this century. (DES 1988) A number of
initiatives have done much totrytochange attitudes
in this area of the curriculum. Project Technology
(1967-1972) and the Designand Craft Project (1968-
1973) are two examples of such work, whilst more

\..enable citizens to cope with a rapidly
changing society and meet the challenges of

the 21st century. '
(DES1990)

recently the Technical and Vocational Education
Initiative and particularly the introduction of the
Standing Orders for National Curriculum
Technology have exeried significant influence on
technological education.

Recent research regarding pupils’ attitudes and
concepts of technology in the United States of
America has highlighted the imporant role of
technology education. The report suggested that

‘..students who bad exposure to technology
education classes bad a more positive atti-
tude toward, and displayed greater knowl-
edge of; technology, as compared with stu-
dents not having exposure to the classes,
(Bame and Dugger 1990)

IDATER 93 Loughborough University of Technology

Overthe past fewyears alack ofenthusiasm amongst
a growing number of key stage 4 pupils for project
based technology education has been observed.
This has stimulated this research project which is
focussed towards pupil de-motivation in Technology
during key stage 4, pupils in years 10 and 11. It is
hoped that an analysis of the collected data will
suggest strategies which could help to improve the
situation. This papersetsout to present the findings
from an initial survey of fifty schools and a
questionnaire usedtoelicit the opinions of aselected

group of Year 11 pupils.

Technologyis referred tointhe National Curriculum
(DES1990) as a new subject. It comprises (wo
profile components, design and technology and
informationtechnology. Technologyhasdeveloped
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from work undertaken in the past in craft, design
and technology, home economics, art and design,
business education and information technology.

Technology as it is experienced in schools today
requires pupils to apply skills and knowledge to
develop solutions to practical problems. It is
considered that pupils should be engaged in
purposeful and comprehensive activities. (APU
1991)

‘...it is concerned with identifying needs,
generating ideas, planning, making and test-
ing to find the best solutions.’

(DES 1990)

The relevance of the use of a design process which
included designing, making and evaluating as a
method of delivering and examining subject content
had been identified by some schools and
examination boards as early as the mid 1960's. The
work tended to be carried out as long term pieces
of course work in the form of design and realisation
projects. As the subject area of technology has
developed so has the use of project work throughout
secondary education.

National Curriculum Technology is still in a state of
flux, but there seems to be a consensus of opinion
regarding the use of long term pieces of course
work. Most recently these have been referred toas
Design and Make Tasks (DMTs), and have been
highlighted as a fundamental means of delivering
technology. (DFE 1992)

Based upon personal professional experience and
from initial fieldwork it was identified that in-depth
analysis of these long term pieces of course work
which are completed during years 10 and 11 may
well be a tangible indicator in the identification of
the causes of pupil dissatisfaction with this area of
the school curriculum. (Down 1986)

The initial survey

Fifty schools were selected from Cleveland,
Gateshead, Sunderland, North Tyneside, South
Tyneside, Durham, and Northumberland for the
initial survey . Fonty-five schools replied giving
information on the size of their school, number of
pupils in year 11, age range of school, location of
school and pupil gender. Each school also sent its
GCSEentrylists from which the course work loading
of individual pupils could be established.

A questionnaire to the Head of Technology at each
ofthese schools revealed that many GCSE syllabuses
were included under the umbrella of technology.

Appendix 6.1

After consideration, only Design and Realisation
(D&R), Design and Communication (D&C) and
Technology syllabuses were targeted for this study.
Analysis of the information received from the Heads
of Technology revealed the general pattern
regarding the combination of these subjects. This
is shown in Table 1

Combination Percentage of schools

of Subjects offering this combination
D&R, D&C 42%

and Technology

D&R and D&C 21%

D&R and Technology ~ 21%

D&R 16%

n=45 Table 1

Of the total Year 11 sample from the forry-five
schools 17% studied D&R as a GCSE course, 12%
studied D&C and 10% studied Technology. Eachof
the schools had different policies regarding pupils
who wished to take more than one technology
subject. The number of pupils doing so was foumd
to be small.

The examination entry pattern provided anm
interesting insight into the success which pupils
were experiencing in these subjects. The numbers
of pupils who were entered for the examinauons
shows a varying drop out rate. Technology entered
97% of allthe pupils taking the subject, D&C entered
94% and D&R entered 86%

In Technology 73% of the schools entered all of
their pupils for the examination with the lowest
entry being twenty-nine pupils out of a cohor of
thirty-six.

In D&C only 31% of the schools entered all of theur
pupils for the examination, although 75% of the
schools entered over 90% of their pupils

The examination entry for D&R was low, only 25%
of the schools having entered all thewr pupuls for the
examination, one school entered only seven of
their twenty-five pupils, whilst another emered
only sixteen of their thirty-two pupils.

18 IDATER 93 Loughborough University of Technology
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The selection of the case study schools

From the original fifty schools all those who offered
D&R, D&C, and Technology were selected. It was
felt that this allowed pupil groupings in each of the
subjects to be comparable across schools. From
this selection eight case studyschools were identified
using the following criteria; the size of the Year 11
cohort, (under 225 and over 225) related to the
location of the school (city/large town and suburban/
small town).

Pupil perceptions

All D&R pupils in each of the eight schools were
targeted for the next stage of the study as aresult of
the initial survey highlighting the drop out rate for
pupils taking D&R courses which was considerably
higher than in the other two technology subject
areas. It was also established from reading the
different syllabuses that the nature of the design
projects set in D&R tended 1o cover the complete
design process. From the eight schools, a total of
179 pupils, 153 boys and 26 girls, completed a
questionnaire which provided information relating
to the pupils perceptions in connection with a
number of aspects of D&R and the content of the
courses which they had tackled. (Appendix 1)

Analysisofan openended question regarding option
choice within technology gave some reasons why
pupils chose D&R as one of their GCSE options.
This is shown in Table 2.

Appendix 6.1

another small group had chosen it because they
liked having a tangible outcome, “something to
show for my work”.

Inthe group of pupils who had chosen D&Rbecause
of qualities they anticipated would be evident, the
vastmajority had believed that the subjectwould be
interesting. One pupil felt it would be creative,
another challenging and four pupils had chosen
D&R because they thought that it would be easy.
For these four pupils the evidence from the
remainder of their questionnaires indicated that
this had not been the case.

Those who had believed that studying D&R would
help themin the future had decided that the practical
skills gained would be of use in their future careers
or 1o aid their lives in general. Gaining good GCSE
results and even wishing to take the subject at A
level, then at degree level had been the reasoning
behind several pupils choice.

Of the remaining pupils, 6% had chosen D&R
because they had had to choose a practical subject
within the option scheme and D&R had seemed to
be the best choice . Finally, 1% of the pupils had
ended up taking D&R because they didn't get their
first choice in their option scheme.

It was interesting to note that no pupils stated that
they had beeninfluenced by peer group or parental
pressure in their choice of technology subject at
GCSE which supports the findings of McCarthy &

Of those who had chosen D&R because of past
experiences, a quarter of the pupils generalised,
stating that they had enjoyed the lessons or that
they had enjoyed designing and making. Just over
half of pupils expressed pleasure at having made
things. They specifically mentioned that they had
enjoyed working with their hands, with tools and
with materials. Wood was the material mentioned
in the majority of cases. In comparison, onlyasmall
sample specifically referred to having enjoyed
designing. A few pupils had chosen D&R because
they believed that they were good at it, whilst

IDATER 93 Loughborough University of Technology

Reasons for Choice Percentage Moss in 1990.
Past Experiences inyrs 7,8and 9 73% Theanalysisof the results toa question which asked
pupils whethertheyenjoyed designand technology
Anticipated Qualities 10% more in years 7, 8 and 9 compared to during their
GCSE Course are shown in Table 3
Of use in the future 10%
Enjoyment of Design Percentage
Option Choice 7% and Technology
n=179 Table2 Enjoyed Design and 25%

Technologyin yrs 7,82and 9
(9% a lot more
16% alittle more)

Enjoyed both equally 26%
Enjoyed Design and 49%
Realisation yrs 10and 11
(21% 2 lot more
28%alittle more
n=179 Table 3
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Analysis ofan open question whichasked the pupils
to give reasons for their enjoyment of design and
technology in years 7,8 and 9 compared to during
their GCSE Course gave some interesting answers.

Of those who had enjoyed their GCSE course the
most 34% stated that it was because they were able
to choose their projects,15% mentioned that they
enjoyed feeling more independent, that they had
learnt more and were therefore capable of doing
more forthemselves. 31% referredto the challenging
nature of the projects tackled, 22% referred in a
negative way to the work they had done in years 7,
8 and 9, citing that the work had been boring, too
easy, that they had made to0o many small projects
and that they had disliked moving around to new
areas so often.

Of those who had enjoyed design and technology
more in years 7, 8 and 9, 81% stated that it was
because of the nature of the work in those years.
Pupils mentioned such aspects as, less pressure,
more time, easier work, less paperwork, and more
practical activities. It was interesting to note that
19% referred to the fact that they had liked their
teachers more then, that they had had more help
from them and also that they had been able to be
with more of their friends.

When asked specifically about their D&R course
work and whether they ever became bored with
their design project work less than a quarter of the
total sample stated that they had not been bored.
59% stated that they were a little bored with centain
aspects of their project work and 19% stated that
they were very bored with cerntain aspects of their
project work.

When looking at the reasons for the boredom, the
replies were broken down into those who were very
bored and those who were a little bored. Of the
19% who were very bored, 44% of them were
“bored with all of it”. 44% were very bored with
certain parts of the design process (see Table 4 for
details), 9% cited the slowness of the process as
being the cause of their boredom, whilst 3% believed
their boredom was caused by the attitude of their
teachers.

Appendix 6.1

Those who were very bored 19% of the Sample
Aspect of the Design Process  Percenuage
Research 15%
Writing 10%
Designing 10%
Making 7%
Evaluating 3%
Producing Working Drawings 3%
n=34 Table 4

Of the 59% who professed to being a linle bored
with their project work 16% suggested thar they
were a little bored with the subject in general, 42%
stated that it was specific aspects of the desgn
process that caused their boredom. (see Table 5 for
details)

Those who were z little bored 59% of the Sampie;

Aspect of the Design Process  Percentage
Research 12%
Evaluating 10%
Thinking of Initial Ideas 9%
Developing the Chosen idea 4%
Thinking of numerous ideas when one
knows what one wants to make 4%
Analysis and Specification 2%
Thinking of problems 10 soive 1%
n=106 Table 5

34% referred to the mechanics of designung. (see
Table 6 fordetails) Only 8% ofthe sample indhcared
that they were a little bored with aspects of making,
the majority highlighted tedious jobs such as sanding
and filing whilst others cited measunng and waiang
for materials as the cause of thetr boredom, only
one pupil stated that they were bored byall pracucal
work.

20 IDATER 93 Loughborough Universitv of Technology
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Those who were a little bored 59% of the Sample
Mechanics of Designing Percentage
Writing 17%
Drawing 8%

All the Paperwork 4%
Production of Working Drawings 3%
Working out dimensions 2%
n=106 Table 6

Analysis of the questionnaire showed similarities
between the genders as faras boredom isconcerned
it is therefore interesting to note the gender
difference when it comes to the numbers of pupils
who finished all the projects during their GCSE
course. 73% of girls finished all their projects whereas
only 35% of boys finished theirs.

In each of the eight schools it was felt that the
amount of time allocated on the time table for
pupils to complete projects was not enough. Each
school provided opportunities for pupils to do
extrawork. 51% of boys and 35% of girls stated that
they did do extra work. When this extra work was
done varied considerably, 61% of those who came
in to do extra work only came in when it was
needed, normally when project deadlines were
looming, whilst 32% came in regularly and 7% came
in as often as possible. Three quarters of those who
cameintodoextraworkdid soat lunchtime orafter
school, while the other quarter came in when they
were timetabled for other lessons.

Each school had its own policy on whether
homework was regularly given each weekorwhether
it was done when the project dictated that it was
applicable, but all schools expected all their pupils
to do homework. When pupils were questioned
regarding extra work at home 96% of girls and 86%
of boys stated that they did do work at home on
their projects. All aspects of the process were
tackled the most popular being research and the
least often tackled the making of the artifact itself.
85% of girls and 80% of boys stated that their
parents were interested in their project work. 55%
stated that they had had help from their parents
with some aspects of their project work although
this was seldom more than ‘once in a while’. The
most help was given in the areas of selecting projects

IDATER 93 Loughborough University of Technology
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and research, whilst genderdifferences onlybecame
apparent in the area of help with ‘making your
chosen design’ where girls received a little more
parental help than boys.

The other major area of research addressed by the
questionnaire concerned the various aspects of the
design process that pupils tackled in order to
complete each of their projects.

Analysis of the data regarding the rank order in
which pupils placed their enjoyment of Researching,
Designing, Making and Evaluating gave the results
shown in the graph below

Enjoyment of Different Aspccts of the Design Process

king each of the four specificd aspects of the Design Process

ge of Pupils R

Pl

orAan

Per

15t Choice 2nd Choce 3rd Choice  4th Chosee

Pupil Ranking of the four Specified Aspects of
the Design Process

ax17) (Tom! Sampie)

As part of the questionnaire the design process was
split into ten sections and pupils were asked to
indicate how much they had enjoyed each aspect of
the process, how much teacher help they had
needed and how much difficulty they had had in
achieving good results. Analysis of the data showed
that 25% of the total sample had enjoyed designing
and making, achieving good resultsand had worked
independently. Atthe oppasite end of the spectrum
11% had not enjoyed designing and making, failed
to achieve good results and were unable 1o work
independently. Two other interesting points were
gleaned from this data, 6% of the total sample
enjoyed designing and making, even though they
achieved poor results and were unable to work
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independently. Conversely, 5% of the total sample
did not enjoy designingand makingand yet achieved
good results and worked independently.

puplis of thelr
and Independence lrom Tcachers help whOealgning and Making

Thcns pupds whoeaior —n-dq.
et pmat sende et

"’-Fv‘ njy dutging Sl mtlbey,

ovaragy sty and w— Sdyp—
Thom pupls whe ojoy dmipain sad sukieg.
/ [

Thows ol who 40 a0t oy duntpaing Sud vy,

Neuceal Dislike

Peccentage of puplls

$-v wovweveuw l 2FSXSIXITEIYEEYEXINNEEY
das i dadatodoladatadadaros Aedadotosas

 — 79 (Toud Smmgiey

Enjoy

Enjoyment through to Dislike of Designing and Making

The Next Stage of Research

From the material analysed to date a picture is
beginning to emerge which suggests that centain
aspects of the design process form stumbling blocks
for a large number of pupils, even though some of
these pupils go on to complete their work and
therefore appear to have been successful. For a
growing proportion of pupils these stumbling blocks
are not surmounted leading to unfinished projects
and subsequent de-motivation. The next stage of
the research project is to seek to clarify these factors
through the analysis of information collected
through semi-structured interviews with yr 11 D&R
pupils and the Head of Technology in each case
study school.
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Key factors which affect pupils performance in technology
project work

E Stephanie Atkinson
School of Education, University of Sunderland

Abstract

This paper reports the findings of a study into the perceptions of pupils and teachers regarding factors
affecting performance in technology project work. The research was carried owt in eight case study
schools selected from an initial survey of fifty schools in seven Local Education Awthorities in the North
Eastof England. It involved interviews with forty Year 11 pupils and eight Design and Realisation teachers
Sfrom the Case Study Schools.

The study forms part of an ongoing research project concerned with identifying the causes of de-
motivation amongst pupils in Years 10 and 11 following courses in technology.

Using the analysis of the data collected from the interviews, the paper will discuss the key factors which

pupils and teachers perceive to affect performance in technology project work.

This paper reports the findings of a study into the
perceptions of Key Stage 4 pupilsand theirteachers
regarding factors affecting performance in
Technology ® project work. The study is part ofan
on-going research project and has developed from
work carried out in 1992/3, the results of which
were presented at IDATER93 (Atkinson, 1993). The
research was carried out in eight case study schools
selected from an initial survey of fifty schools in
seven Local Education Authorities in the North East
of England. The data referred 10 in this paper was
collected during interviews with forty Year 11 pupils
and their eight teachers of Design and Realisation

(D&R).

Before discussing the identified factors that affect
Technology project work it would seem pertinent
to refer to some of the relevant educational issues
concerning Key Stage 4 pupils, particularly in the
context of GCSE examinations and discuss the
importance of project work as a means of delivering
essential elements of Technology education.

Educarional philosophy would have us believe that
the assessment used to judge pupils’ work should
not dictate the curriculum content. Examination
syllabuses should be designed to develop capability
and test competence (SEC, 1986; NEAB, 1993).
Because of the importance of the examinationresults
to pupilsand teachersalike, the nature of assessment
and its criteria tend to influence what is learnt and
how it istaught. The GCSE examination system can
therefore be said 10 have 2 marked effect upon the
nature of the work carried out by the pupilstargeted
in this piece of research.

At the heart of Technology education is the design
process - the activity of designing and making.

30

Capability in Technology involves a complex
integration of processes, concepts, knowledge and
skills (DFE, 1992). It is considered that all pupils
should be engaged in these purposeful and
comprehensive activities (Assessment of
Performance Unit (APU), 1991; SCAA, 1954).

Projects, using a design process model, have been
the main method of delivering the content of this
area of the curriculum since the introduction of
designactivities into Technology education (Design
Council, 1980; School Council, 1986). The
fundamental purpose of designing is the
development of outcomes of various types.
Designing is an intellectually demanding process.
There is a basic logical procedural strategy required
when designing. The problem that pupils face is
that foreach new task this procedure should varyin
emphasis and on the amount of time needed for
eachstage. Infact, even whenagroupis set asingle
task, each pupil’s process should be determined by
the individual nature of the developing solution.
NC Technology and examination syllabuses have
tended to interpret the process in a narrow,
unhelpfuland restrictive manner. The weakness of
the models they have adopted is that they suggest
that pupilsare not engaged in designing unless they
undergo and demonstrate each of the stipulated
stages ofthe process. There isatendency, therefore,
for pupils to learn, and teachers to teach that
designing isconcemed with jumping through hoops
in a pre-determined order.

Across education in general, project work and
problem solving activities are seen as important
aspects ofteacherassessed courseworkat Key Stage
4 (Scout, 1990). It is considered that this type of
work has the potential to develop in pupils skills

IDATER 94 Loughborough University of Technology
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which are difficult 10 assess by more traditional
methods (SEC, 1987). Technology teachers accept
that project work is the most suitable method of
assessing the process. They have, however, found
it increasingly difficult to balance the requirements
to work creatively with a broad based range of
materials in an ever expanding context, with the
need to ensure that pupils produce outcomes of
quality based on sound manufacruring skills,

For pupils, project work is recognised to have a
motivational advantage over other forms of
classroom activity (Down, 1986; Stables,1993).
However, it is also recognised that project work can
cause some pupils significant, motivational
problems. Its very success can be its downfall
Project work can significantly increase the work
load of the pupils. This increase can be caused by
the conscientious pupil themselves orbyateacher’s
inappropriate level of expectation.

Motivation orthe lack ofit, when pupils are engaged
in project work, is woveninto each of the key factors
which I have identified. It has beena pivotal feature
of this research project for although motivation is
nota pre-requisite toachieving success, success can
bring about motivation, which in tum can lead to
further achievement.

Autitudes towards success and failure have a
significant bearing upon motivation and therefore
upon project work. To identify which attitude has
caused motivation or demotivation and then to
determine whether it is internal or external, stable
or fluctuating and whether it can be controlled or is
uncontrollable is a difficult task (Weiner, 1992).
The complex relationship between all these and
external forces such as culture, context, parental
and teacher expectations has a powerful bearing
uponthesituation. There arealso genderdifferences
to be taken into account. Helpless and mastery
patterns of behaviour vary in boys and girls (Licht &
Dweck, 1983). In Technology where many girls are
lacking in confidence the potential toacquire leamed
helplessness is high (Seligman, 1975).

The complex relationship between the knowledge
base and the procedural demands of the activity has
been identified as one of the factors which affect
performance. To pre-determine the knowledge
and skills needed 10 tackle a task frequently denies
the nature of the activity. Research supports the
beliefthat knowledge acquired foraspecific purpose
isseen as more usefuland more easily remembcered.
Using the “need to know” method motivates pupils
to push themselves beyond their existing
capabilities, but the resourcing, the teacher’s own
knowicdge base and teacher management of such
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a method is crucial to its success. Professional
designers understand intrinsical'y that they do not
need to know all about everything in a particular
task. They need to know what to find out , what
form the knowledge should take and what depth of
knowledge is required. From my professional
experience in the classroom and observing others
teachdesign using thisapproach, pupils will happily
move into the unknown because theytrust that the
teacher has the answer and the capability to.

_ overcome any problems encountered, even if this

may not be the case.

Creativity

The development rather than the strangulation of
creativity in pupils should be the goal of all teachers.
Before and during the first few years in school
children are encouraged to think creatively. By the
time pupils reach Key Stage 4 and GCSE
examinationsthereisa markeddropintheircreative
ability (Torrence, 1964; and others). Reasons given
have either been associated with developmental
phenomena, or as Gowan (1981) suggests, due to
‘the extinction of the right hemisphere imagery’
which he believes is caused by the over-teaching of
lefi-hemisphere brain functions such as reading,
writing and arithmetic and a lack of stimulus of right
hemisphere functions.

As a supposedly creative area of the curriculum,
Technology should be able to stimulate and
encourage creativity (APU, 1981). Stimulation,
Torrence (1972;1981) and others (McAlpine, 1988;
Ochse, 1990) suggest can be achieved by teachers
building a responsive environment in which there
is an atmosphere of receptive leaming. One in
which: over-teachingand over-guidance are avoided;
disparaging ordestructive criticism are not used; in-
depth study is provided; pupils sensory awareness
is addressed and the zest for leamning and thinking
are keptalive. Interestingly Torrence (1981) claims
that teacher creativity is not a significant factor in
influencing pupil creativity although he firmly
believes that teaching can make a difference 10 a
pupil'screativity. He suggests that correct methods,
materials, attitudes and relationships with pupils,
all contribute to a pupil's creative development.
These suggestions for the development of creativity
must not be lost because of the constraintsimposed
by NC Technology and GCSE Technology
examinations. '

Based upon my professional judgement and my
research Il wouldsuggest that teachers of Technology
believe that they can provide the creative
environment that Torrence suggests. Problems
that arises are due to constraints imposed by
assessment.  Both NC Technology and GCSE

31

152



Atkinson

examinations in particular are tending to inhibit the
creative development of all but a few of the pupils.

Teachers Role

Interwoven with each of the factors concerning the
pupils and their project work are the teachers
themselves, their enthusiasm for their subject and
their willingness 10 accept the challenge of being
part of the developing philosophy which underpins
the subject must be said to have a vital role to play.

The paceand extentof educational change in schools
has been considerable, both for the school
curriculum as a whole and for Technology as a
subject area in particular. The lack of time in which
to consolidate, reflect and evaluate has impinged
directly upon teachers who plan and deliver the
curriculum. In parnicularthe implementation of NC
Technology has led to a general undermining of
confidence felt by many Technology teachers.
Beliefs that have been held, skills that have in the
past been shared with pride have all been brought
into question.

The need to achieve success for pupils in GCSE
examinations has always been of imponance to
teachers but with the publication of league tablesan
extra incentive has been introduced. This has lead,
understandably, to manyteachers sticking rigidly to
GCSE requirements but it has also lead 10 many
teachersinterpreting the examination requirements
in such a way as to lead 10 inappropriate use of the
design process. For teachers of Technology, there
are a plethora of support materials available
regarding what pupils should do when they are
engaged in designing. Without a clear, balanced
understanding of the activity of design the process
isoften misunderstood, misused and hollow. Inthe
context of this research, those charged with
responsibility for the design of Technology
examinations have an imponant role to play in
helping to develop a valid design philosophy for
both teacher and pupil alike.

Dara collection and analysis

The interviews

Eight Case Study Schools
. Neither enjoyed]| .. ..
The Process | Enjoyed | 5 oy g Disliked
2 T 3 ]
Achicvement [ 3 3 3 § 3
e "
3 & & ¢ £
© 5| g -
< < <
No. of Pupils | 1 2 3 4 5
Table 1
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The final forty pupils to be interviewed were selected
using the criteria indicated in Table 1 after analysis
ofinitial questionnaires completed by all D&R pupils
in the case study schools.

Having already established, from the earlier data,
the pupils’ general understanding and enjoyment
of the various stages of the design process the
interviewer was able to arget an area which had
been highlighted as problematic in the
questionnaires-that of communication skills. Pupils
were encouraged to talk about the various forms of
drawing and writing they had used in their
Technology project work. Answers to these
questions provided furtherinsight into the intricate
relationship between modelling skills and
conceptual skills regarding the processes of
designing.

Questions were also asked relating to the actual
design process that had been used to complete
major projects. This was discussed with pupils in
some depth, staning with the choosing of the brief
through to the completion of practical work and
evaluation.

The relationship between drawing skills
and conceptual design skills

Questions regarding drawing skills were divided
into fourtypes: sketching early ideas; careful sketch
drawings during ‘the development of ideas stage’ of
designing; orthographic drawings; presentation
perspective drawings of the chosen idea. As earlier
stated the relevant conceprual skills involved were
also discussed. Analysis of the data for the total
sample is shown in Table 2

n=40 Comments
» 8 v
Communication ",é g i
E E
Skills - drawing § z g
8 ¥ OE
=]
=
P 37 15 12 10
Early skeiches
neg 23| 1 9 3
pos 16| 4 3 9
Careful sketches!
neg 32| 12 11 9
Orthographic  |P%® 7 6 4 7
Hrawings '
8 neg 24| 11 2 | n
P tica pos 22] 11 0 1
perspectives |00 17] g . 8
Table 2
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It is interesting to note how the balance of positive
to negative comments varied throughout the
process. At the initial design stage when ‘Early
sketches’ were being produced the balance was
towards positive comments. Sixty-two percent of
comments made were positive whilst only thirty-
eight percent were negative. Pupils referred to
having: enjoyed thinking of ideas; found it easy;
believed it was necessary; enjoyed the drawing
technique involved. Negative comments on the
other hand pointed towards centain pupils: having
difficulty in thinking of ideas; possessing poor
freehand drawing skills; finding the task tedious;
being unable to see the point of putting ideas down
when they knew what they wanted to make.

The balance of positive and negative comments
altered towards a greater number of negative
comments in both the stage using ‘Careful sketches’
and the stage when ‘Orthographic drawings’ were
produced. Only thirty-seven percent of the
comments were positive whilst sixty-three percent
were negative. Pupils referred inboththese sections
to difficulties associated with: working out the
details; the accuracy needed in the drawing
techniques; the time consuming nature of the task;
and the fact that they wanted to get on with making.
The few positive comments related to instances
where pupils had: enjoyed working out the details;
enjoyed the challenge of this type of drawing; been
proud of the outcome.

The careful ‘Presentation perspective’ drawing
produced a more even spread of positive and
negative comments. Fifty-six percent were positive
and forty-four percent were negative. There were
those whoenjoyed the drawing techniquesinvolved,
were proud of the outcome, and felt that it was a
satisfactory way of completing the project. On the
other hand there were those who spoke of finding
the drawing technique difficult, time consuming,
and even one who admitted that her older brother
had done her drawing because she knew she could
not achieve a satisfactory outcome.

The relationship between writing skills and
conceptual design skills

Questions referring to writing were divided into
three types, those relating to: annotation of early
sketches in order 1o explain ideas and thoughts;
careful lettering for headings,title sheets,
orthographic drawings etc.; the written evaluation
at the end of a project. Analysis of the data for the
total sample is shown in Table 3.
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n=40 Comments
Communication 2 g
oo
e ity o -
Skills - writing g 3 eg)
z E g
pos 30 0 28 2
Annotation
neg 27 12 13 2
ps 25| 8 13 4
Titles etc.
neg 20| 6 6 8
Evaluation |Pos 20| 2 18 0
neg 48 6 33 9
Table 3

The overall balance between positive and negative
comments regarding the ‘Annotation’ of early
sketches was fairly equal. Fifty-three percent ofthe
comments were positive and forty-seven were
negative. However, marked differences appeared
within those figures. With regard to the writing
skills needed inannotation, allthe comments made
were negative. The majority questioned referred to
the untidiness that resulted from writing notes
alongside their drawings. However, when it came
to the thought processes involved during the
production of annotations, twice as many of the
comments were positive as negative. The positive
comments suggested that pupils had: found it easy
to think what to write; felt it was important 10 be
able to communicate thoughts to others; believed
it was a good way of explaining how things worked;
explained that it could help them to clarify details.
The negative comments concerned not enjoying
having to think what 10 write and more explicitly,
not understanding how things worked. Very few of
the sample mentioned the time taken to annotate
their drawings as being an important consideration.
Only two pupils suggested that annotating was
quick and easy, whilst another two did state that it
was tedious if it was done for the sake of writing
something.

Completing the careful lettering i.e. ‘Titles’ needed
in their design work was once again reasonably
balanced between those who gave positive feedback
and those who sawthe task in a negative light. Only
eight pupils actually referred to having enjoyed the
technique involved although thirteen others
suggested that they were either proud of the
outcome when they had finished or suggested that
it was worth the effort as it enhanced the
presentation of the project. Negative comments
referred to difficulties concemed with the accuracy
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needed and the time consuming nature of the task.
Others admitted that they avoided doing it. The
methods used to achieve this form of lettering
varied. There were those who used computers
becauseitwasquickand easytoachieve a satisfactory
result. There were those who used stencils in order
to help them achieve a more accurate outcome, and
there were those who preferred 1o do the lettering
freehand, either because they got satisfaction from
their endeavours, orbecause they wished todisplay
an individual ‘flavour’ to their work. This they
suggested could not be achieved by using eithera
computer or a stencil.

Evaluation, as expected (Atkinson, 1993) proved to
be a stumbling block for many pupils. Twenty-nine
percent of the comments regarding the process
and the skills needed were positive whilst seventy-
one percent were negative. Only one pupil out of
the total sample suggested that they did not mind
writing an evaluation whilst another said that it
made up for their lack of drawing skills. The vast
majority of the negative comments were concerned
with the thought processes involved in producing
an evaluation. Although nine pupils did refer
specifically to the time consuming nature of the
task. The majordifficulties which pupils cited were
to do with their lack of understanding regarding
what should be written. Aspects which proved
problematic were: explaining their thoughts;
thinking of positive and negative things to say;
being able to criticise their outcome when they
thought their outcome was suitable. A number of
pupils disliked having to reflect upon failure whilst
others did not enjoy having to find out what others
thought of their solutions. There were those who
quite openly stated that the only reason theydid an
evaluation wasto gain marks for their GCSE project.

This dislike of the evaluation process supports the
earlier data collected from the questionnaires
(Atkinson, 1993) when ‘making’ was ranked first by
eighty-five percent of the sample, ‘design’ second
byseventy percent ofthe sample, ‘research’ third by
fifty-five percent of the sample and ‘evaluating’ was
ranked fourth by seventy percent of the sample.

Manufacturing skills

Manufacturing skills hadbeentargeted inthe earlier
questionnairealthough specific questions regarding
whether pupils had enjoyed making their project,
whether it was finished or not, and whether they
were pleased with the outcome were all discussed
during the interviews.

Of the total sample just over half of the sample had

finished their practical work on time, whilst five
others had almost finished. Six explained that they
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were “no where near finished” and five admitted
that they had not even started. Twenty-six pupils
spoke of having enjoyed the making aspect of their
project with only seven others referring to the fact
that they had disliked the manufacturing stage of
the process. Reasons given for not enjoying this
aspect of the project were mainly associated with
the pressure of examinations and poor time
management. On the positive side, the comments
could be grouped into thase who had enjoyed: the
construction processes involved; those who had
enjoyed using their hands and working with
materials, and those who were proud of the
outcome. This later group formed thirty percent of
the total sample. What was quite interesting about
this group was the fact that a number of them
suggested that it was not necessarily the making of
it that had caused them pleasure, rather the
possession of the finished outcome. These pupils
showed that they were able to motivate themselves
to tackle something they did not find particularly
enjoyable by looking forward to possessing
something they would be proud of.

Those whohad had difficulties orwere disappointed
with the making aspects of their projects cited
inaccuracy as the most common cause of their
dissatisfaction. Pupils suggested that the cause for
the inaccuracy was:a lack of process skills; inaccurate
marking out ; things not having been worked out
carefullyenough in the first place; and a lack of time
management particularlyat the design stage leaving
them with too little time to finish the practical work
1o a satisfactory standard.

The effects of giving pupils a context to
work in as opposed to freedom of choice

Two different approaches were adopted by the
schools when it came to chosing a major project. Of
the toral sample of forty pupils, thirty were given the
freedom to choose their own projects whilst ten
were given a context within which to work. Inone
school this context was set by the Examination
Board and in the other instance the school set its

Positive comments regarding Lhe process

Bl 510 Thas pves ¢ cantam
T 0230 Thoss choanng thar ewo proyect

Graph 1
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own. The obvious benefits to the school were in
managing the resources that might be needed both
at the research stage and the manufacturing stage.
In the context of the design process, as far as the
pupils were concerned the benefits or otherwise of
these two approaches can be seen in Graph 1.

Those who were given a context within which to
work found it easier to select a project than those
who were given freedom. However, a negative
effect was identified at the research stage for those
who were given a context. Analysis of the data
showed that this group did not believe that research
was important nor did they enjoy carrying it out.
When it came to the design work both groups were
equally pleased with their work although this only
represented fifty percent of each group. A slightly
larger proportion of the pupils who were given the
opportunity to choose their own projects enjoyed
making them, whilst there was a significant
difference between the two groups when it came to
finishing the manufacturing stage on time. Eighty
percentofthe ‘context’ group finished their projects.
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it was work done for an examination. In the pupils’
eyes it was more important thit the result was
satisfactory than that the artifact was something
they wanted.

One of the other questions asked during the
interviews was concerned with whether the pupils
had enjoyed designing more than makingormaking
more than designing. Eighty percent stated that
they had enjoyed making more than designing. It
hadbeenhoped tocompare the differences between
these two groups as far as conceptual and acquired
skills relevant to designing were concerned, but
analysis of the dara revealed that the two groups
were very unbalanced with regard to their levels of
achievement in their project work. Those who
enjoyed making more than designing displayed a
normaldistribution with regard to achievement but
the group who enjoyed designing more than making
all fell into the average or below average cohort for
achievement . Therefore it was impossible to make
a comparison using the resulting data. See Table
4.and Graph 2.

I would suggest that this [ "4
was in the main due to the
factthat the projects tackled

Perceived achievement levels

Very well Well Average Notsowell Not well atall

by this group were ‘safe’
projects. They were set well
within  the pupils’
capabilitiesand the projects

Enjoyed making more than designing 1

Enjoyed designing more than making

7 16 7 2

0 0 3 1 3

chosen were within areas

Table 4

which could be easily
managed by the staff in the
schools with the resources
and equipment they had
available. There was little
difference in ‘how pleased’
the pupils were with their
outcomes. One might have
reasonably expected that
those who had freedom to
choose would be more
pleased with their final
products, but this was not
the case. The results of the
interviews suggested that in
many instances problems
arose during manufacture
because of ill-conceived,

Enjoyed doing research

Enjoyed making

Were pleased with outcome

Graph 2

Positive comments regarding the process
Found it easy to choose S
Thought research was important fr—ti
Were pleased with design work 1T

Finished project f:

Would choose 10 do DER 2GR e e e e s
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3
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percentage

T
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2]
[0 n=32Those who enjoy making more than designing

n=6 Those who enjoy designing more than making

unfinished design work that
had led 1o radical changes being made during the
manufacturing process. This caused a number of
pupils to be disappointed with their outcome.
Conversely, one could have expected some
despondency regarding the outcome by those who
were given their original context but this was not
the case. Evidence suggested that in this case
pleasure with the outcome was due 1o the fact that

IDATER 94 Loughborough University of Technology

Conclusion

From analysis of the teacher & pupil data with
regard to the various processes that pupils adopt in
order to tackle their major projects the evidence
would suggest that pupils fall into two bound
categories. (see diagram 1 - overleaf)
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Diagram 1

There are those who are inherently creative and
those who are not. Within each of these categories
there are two types. The inherently creative can be
divided into those who are able o create withinthe
constraints of the GCSE examination process model,
and there are those who are inhibited by such a

structured approach. In the second category, that
encompasses the vast majority of pupils, there are
those who are not inherently creative but are
receptive to learning the design process
methodology that will allow them to produce
icreative outcomes and there are those who are not
receptive and become easily de-motivated. Those
who are inherently creative have the motivation to
persevere however difficult the task may become.
The other groups all need external encouragement
to overcome their conceptual difficuliies. The
progress of all four groups is affected by a number
of key factors specific to the task of designing and
making. The complex relationship between these
and other external forces such as culture, context,
parental and teacher expectations cannot be
underestimated. Since these factors can rarely be
dealt with in isolation, I would suggest that in the
context of technology project work, more often
than not, one is concerned with a combination of a
number or all of the following: pupils acquired
modelling skills; conceptual skills regarding the
process; inherent creative skills; the need for
evidence for assessment causing the use of
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inappropriate forms of modelling by the pupils, and
teacher cognition of the real process of designing.

Each of these factors is a key to achieving
improvements in the designing and making tasks
that are carried out by pupils at key Stage 4. But I
would like to suggest that the teacher is the lynch
pinthatcancause the other factors to fall into place.
A teacher who understands the ‘real’ process
involved in designing can teach or guide pupils to
acquire the appropriate modelling and conceptual
skills, can enhance and encourage creativity, and
can prevent pupils from using inappropriate forms
of modelling.

It is hoped that in the next stage of this research
project factors can be further defined and refined
leading to the production of materials which could
help to improve the performance of pupils in
Technology project work.
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Approaches to designing at key stage 4

E Stephanie Atkinson
University of Sunderland

Abstract

It is intended that this paper will report on the preliminary findings of an investigation
concerned with the approaches to designing adopted by boys and girls in year 11 (age 16). The
study involved fifty pupils and their teachers whilst they were engaged in major project work,
undertaken as part of a GCSE Technology examination. The research is focused on eight case
study schools and forms part of an on-going programme initially involving fifty schools selected
[from seven Local Education Authorities in the North East of England. (IDATER93 and IDATER94)

The sample was chosen utilising two data-gathering instruments. Firstly, a questionnaire that
asked pupils to give their perception of: their enjoyment of designing and making; their personal
ability to design and make. Secondly, a compulter-presented, self-administered Cognitive Styles
Analysis (CSA) test designed 10 assess two fundamental cognitive style dimensions: verbal-
imagery and wholist-analytic. A case study approach based on observation was then used to
chart the sample's (n = 50; 36 boys and 14 girls) progress in designing and making during the
course of their major projects.

The paper will consider the similarities and differences between the genders in the initial
sample (n=112) using the data collected from the questionnaire and the CSA test. Gender
tolerance of the delivery programmes utilised by each school and the two main strategies that
were adopted by teachers 10 enable pupils 10 meet deadlines and address the Examination
Board’s assessment criteria will be discussed. The different influences that these strategies
may bave bad upon the boys' and girls' motivation, their approach to designing and the
outcomes that were produced for assessment will also be examined.

Introduction The latest revision of National Curriculum
(NC) Design and Technology has retained
support for the activity of designing and
making even though there have been changes
in emphasis regarding content throughout the

revision procedure 7.

This paper reports the preliminary findings of
an investigation concerned with the
approaches to designing adopted by vear 11
pupils. The study involved fifty pupils and
their teachers who were engaged in major
project work that was part of a General

Cenrnificate of Secondary Education (GCSE) Design processes used in schools have

Technology examination. This research is part
of a wider on-going programme concerned
with identifying some of the causes for a lack
of motivation noted amongst pupils in years
10 and 11 whilst they follow courses in design
and technology 2.

Design and technology in schools involves a
complex integration of processes, concepts,
knowledge and skills 2. As the subject area
has developed so has the use of the design
process as a method of delivering and
examining subject content (for example: 56),

developed out of the linear design models
used in the early 1960's 6, As teachers have
become more experienced in working with
them and as the subtlety of the process has
become more apparent, so the models have
become increasingly complex. By the end of
the 1980's many models of the process had
been developed 8. It was acknowledged that
some models became so complex that they
were confusing to those who used them é. In
1986 the Department for Education and
Science (DES) suggested that what was
needed was a loose framework to guide
designing rather than a well defined process
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model which they saw as a “straitjacket”. This
approach supported by Lawson ® stressed that
designing required flexible procedures. He
pointed out that when designing for different
situations similarities did exist although it was
most important to be aware of the essential
differences too.

In addition to the approach taken to
designing, research has shown that many
other factors affect a pupil’s performance and
learning during design and technology project
work 1112 APU ¢ suggested that the factors
could be divided into two types: those
attributes that a pupil brought with them: their
gender; general ability; curriculum experience
-and the attributes of the task itself: its context;
its structure. Whilst Curry, ¥ referring to
learning styles in general, organised the factors
into three main types which he likened to
layers of an onion. He suggested that learning
behaviour was controlled by the central
personality dimension, translated through the
middle information processing dimensions
and then, “ ...given a final twist by interaction
with environmental factors encountered in the
other strata” 2,

In the context of design and technology the
complex relationship between key factors
such as a pupil's knowledge base, level of
communication skills, conceptual skills,
creative ability, cognitive style, goal orientation
and such external forces as culture, context,
parental and teacher expectations cannot be
underestimated. Nor can the effect of attitude
upon motivation be ignored. However, to
identify which attitude has caused de-
motivation and then determine whether it is
internal or external, stable or fluctuating and
whether it can be controlled or is
uncontrollable is a difficult task . To add
further to this complex picture there are also
the intricate gender differences which recent
research has highlighted (for example: 41%). For
this research study ‘gender’ has been taken
to indicate biological gender. This is in contrast
to behavioural or lcarning gender style where
gender is secn as a continuum rather then as
a binary divide .

In an achievement context such as school,
pupils show either helpless or mastery
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patterns of behaviour when confronted by
difficult tasks 1517, These patterns of behaviour
are not necessarily related to levels of
intelligence ., Learned helplessness '® does
not only effect the less intelligent. Research
would have us believe '7 that in a school
situation there is a tendency for girls to acquire
helpless orientation when they are faced with
the possibility of failure. Boys tend to attribute
their failures to external causes whilst girls
blame their own inadequacies. Dweck and
Leggett ¥? suggest that in a challenging
achievement situation mastery orientated
pupils pursue the “learning goal” of improving
their ability whereas helpless pupils pursue the
“performance goal” of proving their ability.

The assessment of pupil performance forms
the backbone of GCSE project work.
Educational philosophers would have us
believe that the assessment used to judge
pupils’ work should not dictate the currculum
content ¥, rather it should be designed to
develop capability and test competence 2422,
However, the importance of the examination
results to pupils and teachers alike dictate that
the nature of assessment and its criteria
influence what is learnt and how it is taught
2425 Additionally, the need for accountability
has led assessment to become overly objective
%, As far as examination syllabuses have been
concerned, this has lead to the use of a
prescriptive design process with a very specific
list of criteria to be met. Layton ® aptly
suggested that if teachers were not careful the
process could impose “a procrustean regime”
on the way pupils designed. Pupils have
become ‘outcome driven’, with the process
becoming a series of products. To obtain good
examination grades pupils have had to provide
evidence that each stage of the specified
process has been addressed, irrespective of
whether it was appropriate to the design of
their particular product or not.

Against this background this phase of the
rescarch has sought to investigate further the
factors affecting pupil motivation towards
projcct engagement and completion that had
been identified in carlier sections of this on-
going rescarch project.
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Methodology - The Sample

For this study a new sample of pupils was
selected from eight case study schools used
in previous stages of the project 2. The
sample was chosen according to: pupil
perception regarding their enjoyment of
designing and making; pupil perception of
their personal ability in designing and making;
each pupil's predominant cognitive style.

Cognitive (or learning) style has been shown
to be intimately related to people’s ideas and
attitudes ##%%, It has been defined as “... an
individual’s characteristic and consistent
manner of processing and organising what he
sees and thinks about” ®*. The perception and
evaluation of information are integral to the
act of designing. It was considered
appropriate, therefore, to utilise the
relationship between enjoyment of designing,
capability to design and predominant
cognitive style in order to choose the sample.

The selection of the sample was made using
two data-gathering instruments. These were
administered at the end of year 10. Pupilsina
mixed ability technology class at each school
were asked to fill in a questionnaire (n = 124)
during one session and complete a Cognitive
Styles Analysis (CSA) Test (n = 115) on a
second occasion. Pupil absenteeism gave a
final sample size of 112, all of whom had
participated in both tests.

The questionnaire assessed the pupil’s
enjoyment of designing and making and the
pupil’s perception of their overall ability when
using design processes. Specific questions
regarding the pupil’s conceptual and
modelling skill levels whilst designing were
also included. The computer-presented, self-
administered CSA test designed by Riding in
1991, was used to assess two fundamental
cognitive style dimensions: wholist-analytic
and verbal-imagery 2. The wholist-analytic
style he explained was concerned with
whether an individual tended to process
information in wholes or parts, and the verbal-
imagery style with whether an individual was
inclined to represent information during
thinking verbally or in images.

The result from the CSA test showed that there
was little difference in the proportion of
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verbalisers to imagers in the total sample.
However, it was interesting to note a gender
difference in that there was a ten percent
swing towards imagers in the sample of girls
and a five percent swing towards verbalisers
in the sample of boys. (see Table 1)

PERCENTAGE OF VERBALISERS & IMAGERS
IN TOTAL SAMPLE

Cognitive Boys Grris Totals
Style Percentage  Percentages

Imagers 47% (40) 56% (15) 49% (S5)
Verbalisers | 53% (45) 44% (12) 51% (57)
Totals 100% (85) 100% (27) 100% (112)
Table J n=112

When the wholist-analytic dimension was
added to the equation the results were not as
clear cut. There continued to be no significant
difference in gender between wholist and
analytic verbalisers, aithough, a gender
difference between wholist and analytic
imagers was noted. Sixty-seven percent of girls
and only forty-five percent of boys were found
to be analytic. (see Table 2)

COGNITIVE STYLE DIMENSIONS SAMPLE SPLIT BY
GENDER
Verbaliser Imager
Boy Girl Boy Girl
Analytic 56% (25)  58% (07) 45%(18)  67%(10)
Wholist 44%(20)  42% (05) 55%(22)  33%(05)
Totals 53% (45) 44% (12) 47% (40)  56%(15)
Table 2 n=112

The results from the pupil questionnaire at
the end of year 10 showed that at that time
there was no statistically significant gender
difference regarding pupils perceived ability
or their enjoyment of designing. Although, a
significant large number of the total sample
believed that they were poor at designing and
did not enjoy the activity. Fifty-one percent of
the boys and thirty-seven percent of girls were
found to be in this category. (see Table 3 )

When the dara from the CSA test and the data
from the question concerning pupils
enjoyment of the process were combined,
little gender difference was identified between
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PUPILS PERCEIVED ENJOYMENT AND CAPABILITY TO
ACHIE VE GOOD RESULTS

Percentages Puccgﬁgcs
Enjoyed and achicved 22% (19) 26% (7)
Enjoyed but couldn't achicve 14%(12)  15% (4)
Didn't enjoy but achieved 13% (11) 22%(6)
Didn't enjoy and couldn't achicve 51% (43) 37% (10)
Totals 100% (85)  100% (27)
Individual Column Chi Square 668.750 18.750
P - Value <.0001 <.0006
Total Chi Square, P - value 2.078, p =.5564
Table 3 n=112

verbalisers and imagers. Howcever, when the
‘perceived capability’ factor was added to the
analysis some differences were detected. A
significantly large number of boy imagers
believed that they were incapable of achicving
good results whilst designing (x2 = 50.00, df
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=1, p <.0001) . Girl imagers and both girl
and boy verbalisers were evenly split with
approximately half of each sample suggesting
that they could design successfully and half
believing that they could not. (see Table 4)
The combination of questionnaire results and
cognitive style dimensions allowed a matrix
of eight possible pupil types to be plotted.
However, whilst not all pupil types were
evident in each school the proportion of boys
to girls in the selected sample remained similar
to that of the overall sample.(see Table 5 for
details.)

Methodology - The study

A case study approach was used to monitor
the chosen sample (n = 50). Pupil progress
throughout the designing and making of a
GCSE examination project during year 11 was
tracked on a fortnightly basis. Notes, sketches
and diagrams were made on observation
sheets during each visit. These sheets
recorded the following aspects of the project
work: the progress made by each pupil

PERCEIVED DESIGN ABILITY between the visits; the rcs?grch, design and
manufacturing methods utilised; the style of
Verbaliscrs Imagers Tot 5 ; ;
Boys Gils | Boys o Girls | o€ communication and modelling used
Can 23 S 15 6 | 49 449 throughout the project; all difficulties
cencountered, both those referred to by the
Cannot 22 7 25 9 63  56% . . o s
pupil and those obscrved during the visit.
Totals s 12 40 15 |12 100% Copics of all teacher handouts concerned with
ChiSquarc| 500 2000 | 50000 2500 | os.000 major projects were leso collected. During t.he
visits informal intervicws were conducted with
p-Value [9590 3166 | <0001 0678 | <0001 both the teachers and the pupils.
Table s n=112
TABLE SHOWING COGNITIVE STYLE OF FINAL SAMPLE
Imagers Verbalisers
sl (A B ¢ D |[E F G m Cacgones
Code
007- / Abo  Agx Abo |Abx  Wgx  Abx Wgo | A = Imagers who cnjoy desigming and believe can design
B = Imagers who cnjoy desigming but behieve cannot design
021 .7 | Whr Abo Who |Azx Wga  Wgo - C = Imagcrs who prefer making but belicve can design
> = Imagcrs who prefer making and belicve cannot design
031.C Whx Wbo [Abx  Who  Abx Wbo |2 = Verhalisers who enjoy designing and helicve can design
F = Verbaliscrs who cnjoy designing but beheve cannot design
032-C | Wgx Abx  Who Abx  Abx Abo |G = Verbalisers who prefer making but hehieve can design
11 = Verbalisers who prefer making and helieve cannot design
0351 Who Abo  Ago Abo  Wpx Ago
W = Wholist A = Analyst
036-C | Wex  Abx Abo Whz  Abz Ago
[ = Interventionist C = Collaboranve
047.7 | Wb Abx  Who  Who |Abx Abx Abo  |x = Compleicproject o = Unfinished project
b = Boy & =Gl
049 -/ | Agx Abx Abo | Abo Agx Wbo
Table 5 =50
IDATER 95 Loughborough University of Technology 39
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Delivery programmes

Delivery programmes were devised by each
technology team to enable pupils to cover all
the GCSE syllabus requirements. These took
into account resources, staff specialisms, time
tabling restrictions, and whether Information
Technology was to be examined as part of a
GCSE examination, or assessed only to meet
NC requirements. The programmes were also
designed to give parity of time to units of work
carried out by different teaching groups.

The delivery programmes adopted fell into
three categories. Type one (n = 2), devoted
all of the technology lessons every week to
completing one aspect of the syllabus before
moving on to the next unit of work. Type two
(n = 3), split the technology time each week
equally between Core and Extension work.
Type three (n = 3), integrated the Core and
Extension work, devoting the majority of time
in year 11 to a single project.

The total number of hours of timctabled time
allocated to the major project varied only
slightly from school to school, all schools
having followed closely the examination
boards recommendations. HMowever, the
actual amount of time used for major project
work varied greatly from pupil to pupil. The
differences could be accounted for by the
amount of ‘extra’ time pupils were willing to
spend on their projects both at home and in
school.

Project deadlines were managed differently in
each school. Some schools displayed all the
necessary completion dates at the beginning
of the academic year, whilst in others project
deadlines were not referred to until hand-in
dates were imminent. Evidence from the
study would suggest that these diffcrences,
when combined with the teaching strategies
adopted by the schools, did have an effect
upon the pupil’s ability to manage their project
work.

Approaches to designing adopted in
relation to the observed teaching
stratcgies

Through observation of approaches to
designing adopted by the pupils it was
apparent that teachers utilised one of two
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strategies to enable their pupils to meet
deadlines and address the Examination
Board’s assessment criteria. Analysis of the
two approaches suggested that in one the
teacher tended to act as a collaborator, whilst
in the other a more interventionist mode of
teaching was adopted. (see Diagram 1.) The
‘collaborative’ model was found only in
schools where the delivery programme
supported an extended time allocation for the
major project, whilst the ‘interventionist’
model was generally observed in schools
where the major project was completed over
a relatively short period of time.

No matter which teaching strategy was
adopted the start of the projects followed a
similar pattern. Examination Boards
suggested contexts and pupils identified their
own opportunity or nced to address. This
gave the pupils ownership of their projects at
this stage of the process. This freedom to
choose their own project was identified as an
important factor in pupils enjoyment of key
stage 4 in carlier phases of the research 2.
Teachers then discussed examination criteria,
and work was begun on briefs, specifications,
analysis of the chosen brief and research.
Observation of the sample indicated that girls
enjoyed this aspect of the project more than
the boys which would support the APU
findings of 1991 ¢ The girls tended to feel
safe working within the reflective, evaluative
research and analysis phase whilst the majority
of the boys were looking forward, past the
design activity, to the manufacturing period
ahcad.

At the initial ideas stage of the project all
schools encouraged pupils to formulate several
ideas to meet the requirements of the brief.
The amount of time allocated to this aspect of
the work varied considerably depending upon
which dclivery programme had been adopted
by the school. In some schools early ideas
were a scries of hurried sketches whilst in
others a number of sheets were presented with
re-worked drawings and carefully prepared
written notes. Very few boys and even fewer
girls were concerned at this stage with the
intricacies of how their ideas could be made
to work, or constructional details of how they
could be made.
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TWO OBSERVED TEACHING STRATEGIES
COLLABORATIVE MODEL
DURATION OF PROJECT - LONG
[ Research |
[Initial Tdeas]
Teacher/pupil discussion
Teacher explains how’ design could work
INTERVENTIONIST MODEL Pupil able 1o share ownership
DURATION OF PROJECT - SHORT
Poor pupils < Good pupils ’
Teacher only knows how it will be made ZIKC
Pupil has to check at every step Conlinue designing @im understanding of how 1t will all come together )
Much waiting causing frustration ’
No pupil ownership Project unfinished Project finished
o)
Project unfinished Project finished Diagram I

Once initial ideas had been drawn, the next
observed stage was for the pupil to choose
which idea to develop. This was normally
carried out with the teacher’s assistance.
Through a combination of obscrvation and
discussion five separate factors were identified
thatinfluenced the advice teacher’s gave to the
pupils: the teacher's personal technological
capabilities; their understanding of how cach
differcnt idea could or could not be
manufactured given the school resources; the
amount of time available; the teacher’s
knowledge of the pupil's manufacturing
capability; the teacher’s personal vision of what
they believed was represented on the pupils
design sheet.

Interventionist Modcl

It was at this point in the process that the
important differences between the two teacher
strategies became cvident. In the
‘interventionist’ approach, where speed was
crucial, pupils tended to move very quickly from
initial idcas to the manufacturing stage. Very
few pupils produced carcfully detailed
drawings: development of the chosen idea was
carricd out as manufacturing took piace. [l

defined, but often in the context of the pupils
existing technological or constructional
understanding, adventurous ideas meant that
pupils were working in areas which were
beyond their technological capability. Itwas at
this point that these pupils lost ownership of
theiridea. Decisions were made in a piecemeal,
interventionist, manner by the tcacher. This
resulted in pupils having to rely heavily upon
the teacher during the manufacturing stage of
the process. Often. even capable pupils were
unable to take the next step on their own due
to the nature of the design process adopted.
Teachers became overburdened and frustrated
by pupils needing their help.

It was also during this stage thar a difference
was noted hetween the reaction of boys and
girls to the ‘interventionist’ model. Girls tended
to cope with the lack of ownership of their idea.
They did not expect to understand how to
tackle the constructional or technical facets of
their project. They expected to be shown how
to turn their ideas into reality. The more able
girls saw the project as a learning experience
or, were able to accept it as a necessary part
of their GCSE examination in which they
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wished to do well. In order to make the
necessary progress they tended to make use
of extra sessions through out the
manufacturing stage of the project. This they
saw as an opportunity to obtain more
individual attention from their teacher.

The less motivated girls, on the other hand,
became disillusioned by their lack of progress,
rarely taking advantage of the extra sessions
provided. During lesson times they tended
to turn their attention to their design folder
in order to try to meet the examination criteria
as best they could.

Appendix 6.3

pupils failed to finish their projects by the
given deadline. This applied to sixty-seven
percent of the boys and sixty-four percent of
the girls.(see Table 6) In some schools no
extra time was given to complete the deficient
aspects of the project, whilst in others pupils
were given the opportunity to continue
working on them in their own time. Out of
this group those who were motivated
continued with their projects, although as a
number of pupils said “...only because it is for
the examination”.

TABLE SHOWING PERCENTAGE OF COMPLETED PROJECTS BY GENDER
Interventionist Model Collaborative Model
Boys Boys Girls
Complcte 3% (1) 36% @ 60% (9 67% (2)
Unfinished 67% (14) 64% (7) 40% (6) 33% (1)
Total 100% (21) 100% (11) | 100% (15) 100% (3)
Table 6 n=50
In contrast all boys tended to became Collaborative Model

frustrated with their inability to make progress.
The less able boys seemed to become resigned
to the situation, making less and less effort as
time slipped by. The majority of the more able
boys became very impatient. They found it
difficult to cope with their lack of control when
they were unable to solve manufacturing or
technical problems for themselves. One boy
expressed the feelings of many when he said
“I am sick of waiting for my turn; I just don't
know what to do next”. Those who were
highly motivated did make progress by
attending extra sessions when, like the girls,
the teacher could give them more individual
attention. Others turned to their peers to see
how they had completed tasks. Some
simplified their ideas until they no longer
became a challenge or a learning experience.
Many made and re-made pieces of their
project, altering their designs to fit their
mistakes.

In schools adopting the ‘interventionist’
model a disappointingly large number of

In schools where teachers exhibited what has
been defined as the ‘collaborative’ model, a
pupil’s lack of time management skills were
not seen as a problem in the early stages of
the project. Time could be given to individual
pupil-teacher discussions. Both boys and girls
benefited from this situation. Sketches were
often used by the teacher when un-clear
communication of pupil ideas needed
exploring. Detailing of the chosen idea
became a collaboraiive effort between pupil
and teacher, with pupils still feeling that they
had ownership of their idea. With the help of
their teacher they produced carefully detailed
drawings which they used in order to make
their products.

The majority of those who succeeded in
reaching the manufacturing stage of their
project were able to complete their work in
time for assessment. In the case of the boys,
this they achieved with minimum intervention
from the teacher. Those pupils who lacked
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this they achieved with minimum intervention
from the teacher. Those pupils who lacked
the expertise to realise their products were
able to make the necessary progress in
collaboration with their teacher. However,
when the initial deadline for completion of the
projects arrived there were still thirty-nine
percent of the sample who failed to finish. For
these pupils the problems associated with this
model came about through boredom. From a
fairly early stage many pupils, particularly the
boys and the less able girls, saw the design
process stretching interminably ahead of them.
The need for interim goals in long term
projects * was not addressed. The
manufacturing stage which they looked
forward to seemed an impossible target to
reach. This caused a noticeable slowing down
of work rates that only exacerbated the
situation. Deadlines came and went.

For some of these pupils, usually those who
were disruptive, the teacher moved from the
‘collaborative’ to ‘interventionist’” model
believing that once involved in making the
pupil's interest would be rekindled. However,
as has already been pointed out, the
‘interventionist’ model was rarely successful
at the manufacturing stage of the process, with
the teacher’s availability at cach step being
essential for the maintenance of the pupil’s
progress. With large class sizes, and the
teachers understandable wish to help the
motivated pupils, this was usually impossible,
causing these pupils to become even more
frustrated.

Outcomes

In the context of this research ‘outcomes’ have
been classified as either, the product or the
GCSE result. With regard to the product, a
disappointingly small number of well
designed, well made products were
completed by the total sample. (x 2 = 800.00,
df = 1, p <.0001) . No pupil working with a
teacher who had adopted an ‘interventionist’
approach to designing was found to be in this
category. Analysis of the data showed that only
thirty-cight percent of thosce pupils in schools
where a ‘collaborative’ approach had been
adopted managed to complete their projects
by the initial deadline, and only thirty-four
percent of pupils in ‘interventionist’ schools
(sec Table 5).
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When the result of completion or non-
completion of projects was correlated with the
data referred to in Table 5, interesting clusters
were observed (see Diagram 2). Those pupils
who believed that they could design had more
chance of completing the whole project than
those who believed they could not design.
Many of those who enjoyed designing more
than making but believed that they had poor
design ability were also unable to meet the
project deadline.

When the same data was analysed using
cognitive style as a starting point, a high
proportion of analytic-verbalisers were found
within the group of pupils who believed that
they could design, whether they enjoyed
designing or preferred making. Verbalisers
were found to have an equal, and in several
instances, better completion rate than
imagers. Whilst it was also noted that one
hundred percent of those who preferred
making and believed they could not design
failed to complete their projects, whether they
were, verbalisers or imagers. When the data
in question was analysed using collaborative-
intcrventionist groupings, some interesting
clusters were observed (see Diagram 3). Once
Groups D and H were removed from the
cquation (these scores skewed the results
because of the 100% failure to complete rate of
both these groups) analysis showed that nincty-
wo percent of the remaining pupils in schools
that had adopted a “collaborative’ approach to
designing and only fifty-six percent of pupils in
schools that had adopted an ‘interventionist’
approach finished their projects by the initial
deadline.

Whnen the data was looked at from a gender
perspective the numbers involved were too small
for statistical analysis although some interesting
differences can be scen in Diagram 4. Further
statistical analysis of gender differences will need
to wait until that data concerning completion of
the projects has been collected from the
original sample of 112 pupils.

As far as design folders from the toral sample
were concerned very few were completed
without considerable pressure having been
applicd by the tcachers. Motivated girls and
boys in all schools were persuaded to re-work
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NUMBER OF PUPILS WHO COMPLETE THEIR PROJECTS SPLIT BY THE SELECTION OF
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COMPLETION RATE OF SAMPLE SPLIT BY SELECTION FACTORS AND GENDER
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or ‘pretty-up’ existing work and fill gaps in
their design process. The limited time spent
on the folder work in the ‘interventionist’
model meant that the folders, of even those
who believed that they could design,
presented little evidence of designerly thought
at the various stages of the process. In an
attempt to present the required evidence for
assessment, pupils were encouraged to
complete written sections describing their
decision making procedures. This was often
carried out retrospectively when pupils were
pulling their design folders together.

The design work of those working in schools
where a ‘collaborative’ approach had been
adopted displayed two different levels of
success within the folders. Those who
enjoyed the act of designing produced visually
excellent folders which contained creative
thinking but also a considerable amount of re-
worked and over-worked sheets. Those who
did not enjoy designing produced numerous
sheets of work attempting to satisfy the
examination criteria but showing little
evidence of designerly thought.

Sadly, when interviewed on completion of
their projects, the great majority of the total
sample were confused and dissatisficd with
the design process they had used in their

IDATER 95 Loughborough University of Technology

examination, seeing little point in the paper
work they had had t produce.

The majority of girls and boys who reached
the manufacturing stage, produced products
which displayed a lack of craftsmanship or
fitness for purpose. Summative evaluations,
although tackled by most of the pupils, were
hastily carried out. For those who had only
tackled the design work they were often
meaningless and only complcted in order to
gain marks. Even the evaluations of those
pupils who had reached the manufacturing
stage were often superficial. This was largcly
due to the un-finished or unsatisfactory nature
of the products themselves and the lack of
time or thought that was given to this aspect
of the work.

As far as evidence to support conclusions
regarding the GCSE outcome is concerned,
answers to a2 summative questionnaire elicited
a positive response from the pupils. Eighty-
six percent of pupils were pleased with the
results of their project for the examination (x
2= 312500, df = 1, p <.0001). llowever, it
should be noted that, neither internal marking
nor final cxamination marks are yet available
to support or refute the pupils belicf in their
own ability to mect the GCSE assessment
criteria.
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Conclusion

The preliminary findings from the study
concerned with the approaches to designing
adopted by Year 11 pupils would suggest that
the delivery programmes and strategies
adopted by a school can have an overriding
influence upon a pupil’s capability to design
and make. Analysis of the three delivery
programmes and two strategies adopted by
the schools, indicate that neither the
‘collaborative’ or the ‘interventionist’ teacher
model allow pupils to develop entirely valid
approaches to designing. The nature and
speed of the process in schools utilising
‘interventionist’ approaches does not allow for
the development and detailing of creative,
innovative ideas. On the other hand the
slowness of the process, particularly at the
design stage, in schools adopting a
‘collaborative’ model has caused pupils to
become overly concerned with the process at
the expense of well designed outcomes.

Analysis of the data collected would suggest
that gender and pupil type do affect how
successfully pupils are able to tackle project
work in Year 11. The study has also indicated
that the nature of project work at Key Stage 4
has caused many pupils, both boys and girls,
to work beyond their technological capability.
In an attempt to support all pupils throughout
their projects teachers have developed a
strategy that has encouraged them to design
solutions to pupils problems in their minds,
as the need has arisen. The necessity for
pupils to have an understanding of the way
forward in their projects has been given 2 low
priority. However well intentioned this course
of action may be, the evidence from this study
would suggest that it has had a de-motivating
effect upon many of the boys and some of the
girls. The common belief that ownership
develops a sense of responsibility, pride, and
the motivation to succeed would support the
use of strategies that allow pupils, both boys
and girls to retain ownership of their idea
throughout the project. This, in turn, may
help to produce well designed products and
examination results of which pupils, parents
and teachers can be proud.
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APPROACHES TO DESIGNING AT KEY STAGE 4

E Stephanie Atkinson

Abstract

This paper reports the preliminary findings of an investigation concemed with the approaches to
designing adopted by year 11 pupils. The study involved fifty pupils and their teachers engaged in
major project work, undertaken as part of a GCSE Technology examination. The research is focused
on eight case smdy schools and forms part of an on-going programme involving fifty schools selected
from seven Local Education Authorities in the North East of England.

Six pupils were selected from each of the eight schools according to three criteria: pupil perception
regarding their enjoyment of designing and making; pupil perception of their personal ability in
designing and making; each pupil's predominant cognitive style. Two data-gathering insruments
were used. A questionnaire was completed at the end of Year 10 by all the pupils in a mixed ability
technology class from each school (n =112). This assessed the pupil’s perceived capability and enjoy-
ment of designing and making. At the same time, each pupil carried out 2 computer-presented. seif-
administered Cognitive Styles Analysis (CSA) designed to assess two fundamental cognitive style
dimensions: verbal-imagery and wholist-analytic. A case study approach based on observation was
then used to chart the sample’s (r = 50) progress in designing and making during the course of their
major projects. In addition, informal interviews were conducted at regular intervals with both the
teachers and the pupils.

The paper considers the delivery programmes utilised by each school. Two main strategies that were
adopted by teachers to enable pupils to meet deadlines and address the Examination Board's assess-
ment criteria are identified. The effect that these strategies had upon the pupils motivation, their
understanding of the design process and the outcomes that were produced for assessment are discussed
and some preliminary conclusions are highlighted.

The author is in the Education Deparment of the University of Sunderland.
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Methodology - The Sample

For this study 2 new sample of pupils was selected from eight case study schools used in previous
stages of the project 12, The sample was chosen according to: pupil perception regarding their enjoy-
ment of designing and making; pupil perception of their personal ability in designing and making;
each pupil’s predominant cognitive style.

Cognitive (or learning) style has been shown to be intimately related to people’s ideas and attitudes
20212, Tt has been defined as “... an individual's characteristic and consistent manner of processing
and organising whar he sees and thinks about” 23, The perception and evaluation of informarion are
integral to the act of designing. It was therefore considered appropriate to utilise the relationship
between capability to design and predominant cognitive style in order to choose the sample.

The selection of the sample was made using two data-gathering instruments. These were administered
at the end of Year 10. Pupils in a mixed ability technology class at each school were asked to fillina
questionnaire (n = 124) during one session and complete a Cognitive Styles Analysis (CSA) Test (n =
115) on a second occasion. Pupil absenteeism gave a final sample size of 112, all of whom had partici-
pated in both tests.

The questionnaire assessed the pupil’s enjoyment of designing and making and the pupil’s perception
of their overall ability when using design processes. Specific questions regarding the pupil 's concep-
tual and modelling skill levels whilst designing were also included. The computer-presented, seif-
administered CSA test designed by Riding in 1991, was used to assess two fundamental cognitive
style dimensions: verbal-imagery and wholist-anatytic.

* The combination of questionnaire results and cognitive style dimensions allowed a matrix of eight
possible pupil types to be plotted. However, not all pupil types were evident in each school ( Table 1).
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Methodelogy - The study

A case study approach was used to monitor the chosen sample (» = 50). Pupil progress throughout the
designing and making of a GCSE examination project during Year 11 was tracked on a fortmightly
basis. Notes, sketches and diagrams were made on observation sheets during each visit. These sheets
recorded the following aspects of the project work: the progress made by each pupil between the
visits; the research, design and manufacrring methods utilised; the style of communication and
modelling used throughout the project: all difficulties encountered, both those referred to by the pupil
and those observed during the visit. Copies of all teacher handouts concemed with major projects
were also collected. During the visits informal interviews were conducted with both the teachers and
the pupils. In addition photographs were taken of a selection of final artifacts and design sheets in
order to illustrate specific points.
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Delivery programmes

Delivery programmes were devised by each technology team to enable pupils to cover all the GCSE
syllabus requirements. These took into account resources, staff specialisms, nmetabling restncuons,
and whether Informanon Technology was to be examined as pant of a GCSE examunanon, or assessed
only to meet NC requirements. The programmes were also designed to give panty of ame to umnts of
work carried out by different teaching groups.

The delivery programmes adopted fell into three caiegones. Type one (r = 2), devoted all of the
technology lessons every week to completing one aspect of the syllabus before moving on to the next
unit of work. Type two (n = 3), split the technology ume each week equally between Core and Exten-
sion work. Type three (n = 3), integrated the Core and Extension work, devoung the majonty of bme
in year 11 to a single project.

The total hourage of timetabled time allocated to the major project varied only skightly from school o
school, all schools having followed closely the examinanon boards recommendanons. However, the
acmal amount of ime used for major project work varied greatly from pupil to pupil. The differences
could be accounted for by the amount of ‘extra’ ume pupils were willing to spend on their projects
both at home and at school.

Project deadlines were managed differently in each school. Some schools displayed all the necessary
completion dates at the beginning of the academuc year, whilst in others project deadlines were not
referred to unnl hand-in dates were imminent Two schools published deadlines but planned for
‘unpublished”’ extra time to allow pupils to complete the anocipated un-finished work. Two other
schools who finished projects at the end of the autumn term expected pupils to use their own nme o
complete the un-finished stages of the project throughout the spring term, Evidence from the study
would suggest that these differences, when combined with the teaching strategies adopted by the
schools, did have an effect upon the pupil's ability to manage their project work

Approaches to designing adopted in relation to the observed teaching strategies.

Through observation of approaches to designing adopted by the pupils 1t was apparent that teachers
utilised one of two strategies to enable their pupils to meet deadlines and address the Examination
Board's assessment cnteria. Analysis of the two approaches suggested that in one the teacher tended
to act as a collaborator, whilst in the other a more intervenuornust mode of teaching was adopted (see
Diagram 1). The ‘collaborative’ model was only found in schools where the delivery programme
supported an extended time allocation for the major project, whulst the “intervenuonist’ model was
generally observed 1 schools where the major project was completed over a relanvely short penod of
time.

No manter which teaching strategy was adopted the stant of the projects followed a sumilar pattem
Examination Boards suggested contexts and pupils idennfied their own opporuniuies or need (o
address. This gave the pupils ownershup of their projects ar thus stage of the process Teachers dis-
cussed examinanon cntena, then work was begun on bnefs, specifications, analys: of the chosen bnef
and research.

At the initial ideas stage of the project all schools encouraged pupils to formulate several 1deas (0 meet
the requirements of the brief. The amount of ume allocated to thus aspect of the work vaned consider-
ably depending upon which delivery programme had been adopted by the school In some schools
early ideas were a senes of hurried sketches whilst i others a number of sheets were presented with
re-worked drawings and carcfully prepared wntien notes
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TWO OBSERVED TEACHING STRATEGIES

COLLABORATIVE MODEL
DURATION OF PROJECT . LONG

[ Rearh]

Teacherfpupil disaussion

Teacher explains how’ design could work

INTERVENTIONIST MODEL Pupil able to share ownership
DURATION OF PROJECT - SHORT

Good pupils
Teacher only knows how it will be made
Pupil has to check at every step Conunue desgnang with undersumding of how it will
Much waiting cwsing frustration il come together
No pupil ownership Project unflnished *
Project finished
Project unfinished Project finished Diagram 1

Once initial ideas had been drawn, the next observed stage was for the pupil to choose which idea to
develop. This was normally carried out with the teacher’s assistance. Through a combination of
observation and discussion five separate factors were identified that influenced the advise teacher’s
gave to the pupils: the teachers personal technological capabilities; their understanding of how each
different idea could or could not be manufactured given the school resources; the amount of time
available; the teacher’s knowledge of the pupil’s manufacturing capability; the teacher's personal
vision of what they believed was represented on the pupils design sheet.

It was at this point in the process that the important differences between the two teacher strategies
became evident In the ‘interventionist’ model, where speed was crucial, pupils tended to move very
quickly from initial ideas to the manufacturing stage. Very few pupils produced carefully detailed
drawings: development of the chosen idea was carried out as manufacturing took place. Decisions
were made in 2 piecemeal, interventionist, manner by the teacher. It was at this point that these pupils
lost ownership of their idea. This resulted in them having to rely heavily upon the teacher‘during the
manufacturing stage of the process. Often, even capable pupils were unable to take the next step on
their own due to the nature of the design process adopted. Teachers became overburdened with pupils
needing their help. This in tamn led to understandable impatience and frustration by many of the pupils
and most of the teachers. One pupil expressed the feelings of many when he said “/ am sick of waiting
for my turn; [ just don’t know what to do next”.
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Those who were highly motivated made progress by attending extra sessions at lunch time and after
school when the teacher could give them more individual artention. Other pupils tumed to their peers
to see how they had completed tasks. Many pupils made and re-made pieces of their project, altering
their designs to fit their mistakes. A disappointingly large number of pupils failed to finish their
projects by the given deadline. This applied to fifty-six percent of the sample (see Table 2).

ITABLE SHOWING NUMBER OF PROJECTS COMPLETED BY THE DEADLINE
Interventionist Model Collaborative Model
School Complete | Unfinished School Complets | Unfinished
007 5 2 031 3 3
021 2 4 032 4 2
035 1 s 036 4 2
047 3 4
049 0 6
Total n 21 1 7
Table 2 n=50

In schools where teachers exhibited what has been defined as the ‘collaborative’ model, a pupil’s lack
of ime management skills were not seen as a problem in the early stages of the project. Time could be
given to individual pupil-teacher discussions. Sketches were often used by the teacher when un-clear
communicaron of pupil ideas were explored. Detailing of the chosen idea became a collaborative
effort between pupil and teacher, with pupils still feeling thar they had ownership of their idea. With
the help of their teacher they produced carefully detailed drawings which they used in order to make
their products.

The majority of those who succeeded in reaching the manufacturing stage of their project were able, to
complete their work in time for assessment. This they achieved with minimum intervention from the
teacher. However, there were still thirty-nine percent of the sample who failed to finish their projects
by the initial deadline. For these pupils the problems associated with this model came about through
boredom. From a fairly early stage many pupils saw the design process stretching interminably ahead
of them. The manufacturing stage which they looked forward to seemed an impossible target to reach.
This caused a noticeable slowing down of work rates that only exacerbated the situation. Deadlines
came and went.

For some of these pupils, usually those who were disruptive, the teacher moved from the ‘collabora-
tive’ to ‘interventionist’ model believing that once involved in making the pupil's interest would be
rekindled. However, as has already been pointed out, the ‘interventionist’ model was rarely successful
at the manufacturing stage of the process, with the teacher's availability at each step being essential for
the maintenance of the pupil’s progress. With large class sizes this was usually impossible, causing
these pupils to become even more frustrated.

Outcomes

In the context of this research *outcomes’ have been classified as either, the product or the GCSE
result. With regard to the product, a disappointingly small number of well designed, well made
products were completed by the total sample (x 2 = 800.00, df = 1, p <.0001) . No pupil working with
a teacher who had adopted an ‘interventionist’ approach to designing was found to be in this category.
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Analysis of the data showed that only thirty-eight percent of those pupils in schools where a ‘collabo-
rative” approach had been adopted managed to complete their projects by the initial deadline, and only
thirty-four percent of pupils in ‘interventionist’ schools finished on time (see Table 2).

Very few design folders in the total sample were completed without considerable pressure having been
applied by the teachers. Pupils in all schools were persuaded to re-work or ‘pretty-up’ existing sheets
and fill gaps in their design process. The limited fime spent on the folder work in the ‘interventionist”
mode] meant that the folders, of even those who believed that they could design, presented linle
evidence of designerly thought at the various stages of the process. In an attempt to present the
required evidence for assessment, pupils were encouraged to complete written sections describing their
decision making procedures. This was often carried out retrospectively when pupils were pulling their
design folders together.

‘The design work of those working in schools where a ‘collaborative’ approach had been adopted
displayed two different levels of success within the folders. Those who enjoyed the act of designing
produced visually excellent folders which contained creative thinking but also a considerable amount
of re-worked and over-worked sheets. Those who did not enjoy designing produced numerous sheets
of work attempting to satisfy the examination criteria but showing little evidence of designeriy
thought. Sadly, when interviewed on completion of their projects, the great majority of the pupils
were confused and dissatisfied with the design process they had used in their examination, seeing linle
point in the paper work they had had to produce.

The majority of those who reached the manufacturing stage, produced products which displayed a lack
of craftsmanship or fimess for purpose. Evaluations, although tackled by most of the pupils, were
hastily carried out. For those who had only tackled the design work they were often meaningless and
only completed in order to gain further marks. Even the evaluations of those pupils who had reached
the manufacturing stage were often superficial. This was largely due to the un-finished or unsatisfac-
tory naure of the products themselves and the lack of time or thought that was given to this aspect of
the work.

As far as evidence to support conclusions regarding the GCSE outcome is concemned answers o 2
summative questonnaire elicited a positive response from the pupils. Eighty-six percent of pupils
were pleased with the results of their project for the examination (x2 = 312.500.df = 1, p <.0001).
However it should be noted that, neither internal marking nor final examination marks are yet avail-
able to support or refute the pupils belief in their own ability to meet the GCSE assessment criten2.

Conclusion

The preliminary findings from the study concerned with the approaches to designing adopted by Year
11 pupils would suggest that the delivery programmes and strategies adopted by a school can have zm
overriding influence upon a pupil’s capability to design and make. Analysis of the thres delivery
programmes and two strategies adopted by the schools, indicate that neither the ‘collaborative” ar the
‘interventionist’ teacher model allow pupils to develop entirely valid approaches to dessgning. The
nature and speed of the process in schools utilising ‘interventionist' approaches does nox 2ilow for the
development and detailing of creative, innovative ideas. On the other hand the slowness of teh proc-
ess, particularly at the design stage, in schools adopting a 'collaborative' model has caused pupis
become overly concerned with the process at the expense of creative outcomes.

The study has also indicated that the nature of project work at Key Stage 4 has caused many pupils w
work beyond their technological capability. In an attempt to support all pupils throughout thewr
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projects teachers have developed a strategy that encouraged them to design solutions to pupils prob-
lems in their minds, as the need has arisen. The necessity for pupils to have an understanding of the
way forward in their projects has been given a low priority. However well intentioned this course of
action may be, the evidence from this study would suggest that it has had a de-motivating effect upon
many of the pupils. The common belief that ownership develops a sense of responsibility, pride, and
the motivation to succeed would support the use of strategies that allow pupils to retain ownership of
their idea throughout the project. This, in turn may help to produce well designed products and
examination results of which pupils, parents and teachers could be proud.
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Appendix 6.5

KEY FACTORS INFLUENCING THE QUALITY OF PUPIL PERFORMANCE WHEN
ENGAGED IN DESIGNING AND MAKING ACTIVITIES AT KEY STAGE 4

E Stephanie Atkinson
University of Sunderland

Introduction

This paper sets out to report the research findings concerned with the influence of selected key
factors on the quality of performance in technology project work produced by secondary school
pupils during key stage 4. The research programme has focused on eight case study schools
selected from an initial study involving fifty schools taken from seven Local Education
Authorities in the North East of England. Data gathering instruments have included:
observation of project work; questionnaires; a creativity test; a cognitive style test; a goal
orientation test; semi-structured and informal interviews with both pupils and teachers and the
examination marks for the project work concerned. The data was collected over a period of two
years.

Background

In schools in the United Kingdom technology involves a complex integration of processes,
concepts, knowledge and skills 1. As the subject area has developed so has the use of the design
process as a method of delivering and examining subject content (for example: 234). These
processes have developed out of the linear design models used in the early 1960°s 4. As teachers
have become more experienced in working with them and as the subtlety of the process has
become more apparent, so the models have become increasingly complex. By the end of the
1980’s many models of the process had been developed 5. It was acknowledged that some
models became so complex that they were confusing to those who used them 4. In 1986 the
Department for Education and Science suggested that what was needed was a loose framework
to guide designing rather than a well defined process model which they saw as a “straitjacket” .
This approach was supported by Lawson 6 who stressed that designing required flexible
procedures.

However, the importance of the examination results to pupils and teachers alike dictate that the
nature of assessment and its criteria influence what is learnt and how it is taught 78,

Additionally, the need for accountability has led assessment to become overly objective 9, As far
as examination syllabuses have been concerned, this has lead to the use of a prescriptive design
process with a very specific list of criteria to be met. Layton 5 aptly suggested that if teachers
were not careful the process could impose “a procrustean regime” on the way pupils designed.
Pupils have become ‘outcome driven’, with the process becoming a series of products. To obtain
goodA examination grades pupils have had to provide evidence that each stage of the specified
process has been addressed, irrespective of whether it was appropriate to the design of their
particular product or not.
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In addition to the approach taken to designing, research has indicated that a complex pattern of
factors affect a pupil’s performance and learning during design and technology project work
4101112, There are those attributes that a pupil brings with them: their gender; general ability;
creative ability; cognitive style; knowledge base; curriculum experience - and the attributes of
the task itself: its contextual location; its structure; its likely demands upon the pupil. In the
context of design and technology the complex relationship between all these factors and such
external forces as culture, context, parental and teacher expectations cannot be underestimated.
Nor can the effect of attitude upon motivation be ignored 13,

The Study - Phase One
The first year’s sample was composed of the entire cohort of pupils taking Design and
Realisation (D&R) in each of the case study schools. A total of 179 pupils, 153 boys and 26
girls, completed a questionnaire which provided information relating to the pupils perceptions in
connection with a number of aspects of D&R and the content of the courses which they had
tackled.

ENJOYMENT OF TECHNOLOGY
No. of Pupils

Enjoyed Technology in yrs 7-9 45

Enjoyed both equally 46

Enjoyed Technology in yrs 10-11 88**

**p= <0.00]
Table 1 n=179

Enjoyment of project work was considered to be a possible motivating factor that could affect
performance levels 14, It therefore seemed appropriate that pupils should be asked to compare
their enjoyment of design and technology in years 7 - 9 with their enjoyment of their GCSE
D&R Course. As can be seen from Table I a significant number of pupils enjoyed the subject
more during years 10 and 11. The nature of the projects was cited by both those who preferred
the work they had done during years 7 - 9 and those who preferred years 10 and 11. Many of the
latter group suggested that the freedom to choose projects was an important factor in
contributing to their enjoyment.

THE EFFECT OF BOREDOM ON COMPLETION RATE OF PROJECTS
Not Bored Bored

T b g T b g

Complete 23 18 5 49 35 14+
Incomplete 15 15 0 92+ 85+ 7
Totals 38 33 5 141 120 21

** p = <0.001

Table 2 n=179
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The researcher also wished to establish whether there was a relationship between boredom with
project work and project completion rates. Analysis of the results did support this supposition
(Table2). A large number of pupils of both sexes were found to be bored with their technology
project work although there was a significant gender difference when it came to the numbers of
pupils who finished their projects. Seventy-three percent of girls finished all their projects whilst
only thirty-five percent of boys finished theirs.

The other major area of research addressed by the questionnaire concerned the various aspects of
the design process that pupils tackled in order to complete each of their projects. Analysis of the
data regarding the rank order in which pupils placed their enjoyment of researching, designing,
making and evaluating supported the widely held belief that making was the most popular aspect
of project work and evaluating was the area that pupils enjoyed the least (Table 3).

POPULARITY OF ASPECTS OF THE DESIGN PROCESS 1993
Pupil selection of Rank Order Ranked Data
Aspects of
the process 1st 2nd 3rd 4th Ist 2nd 3rd 4th
Research 8 37 98 36 |4 2 1a% 3
Design 25 126 21 712 1**+ 3 4
Make 157 8 10 4 ] 1%+ 3 2 4
Evaluate 4 16 37 122 |4 3 2 1H*
Table 3 ** p <0.001. n=179

In questionnaires during both phase one and phase two pupils and their teachers were asked to
indicate their enjoyment levels of each aspect of the design process separately. In support of the
findings regarding rank order, both pupils and teachers gave high scores to the making aspects of
the process and low scores to writing up reports for their project (Table4) although it should be
noted that teachers were on the whole more positive about pupils enjoyment of the process than

the pupils were themselves (Graph 1) .

MEAN SCORES REGARDING ENJOYMENT OF THE PROCESS
Pupils Pupis

The Process 1993-4 1994-5 Teachers
1 Selecting a project 293 2.39 3.29
2 Researching a project 2.59 249 271
3 Thinking of a number of ideas 2.63 253 2.86
4 Working out the chosen solution 292 271 243
5  Making the chosen solution 3.27 3.07 386
6  Making the chosen solution work 3.28 3.08 3.14
7  Using tools and equipment 354 339 N
8  Evaluating the project 247 202 2.00
9  Putting together a folio 273 2.56 27
10 Writing the report 2.0 191 157

Max Score 4

Table 4 n=179 n=112 a=8
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ENJOYMENT OF THE PROCESS
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ASPECTS OF THE DESIGN PROCESS REFERRED TO IN TABLE ABOVE
Graph 1

Interviews with a selected forty pupils from the phase one sample allowed further investigation
of an aspect of designing which had been highlighted as problematic in the questionnaires - that
of communication skills 15, Pupils were encouraged to talk about the various forms of drawing
and writing they had used in their project work. Answers to these questions provided further
insight into the intricate relationship between modelling skills and conceptual skills during the

process of designing.
PUPIL PERCEPTIONS REGARDING THE DRAWING PROCESS

Drawing technique Positive comments % Negative comments %
Drawing in general find all drawing difficult 20
Early sketching enjoy thinking of ideas 28  find it difficult to think of ideas 15
find this type of drg easy 33  find itdifficult to do 15

Detailing enjoy doing careful drg 15  drawing technique difficult 30
difficult to work out details 25

Orthographic drg proud of outcome 15  complex drg technique 30
avoid doing them 20

Final 3D perspective proud of outcome 15  find itdifficult todo 25
enjoy doing them 28  avoid doing them 25

Table 5 n=40

ONLY POINTS WHICH WERE MENTIONED BY 15% OR MORE OF THE PUPILS ARE
REFERRED TO IN THESE TABLES

Questions regarding communication skills were divided into four types of drawing and three
types of writing commonly used by pupils whilst engaged in designing. Analysis of the data
regarding these skills indicated that pupils were generally more negative about their skills than
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positive (Table 5 & Table 6). Pupils highlighted a lack of accuracy as one of the main causes of
their problems, whilst the tedious nature of writing was found to be high on the list of negative
responses (Table 6). Feedback from pupils indicated that the latter was often due to the fact that

they did not appreciate the relevance of the activity.

PUPIL PERCEPTIONS REGARDING THE WRITING PROCESS

Writing technique  Positive comments %  Negative comments %
Annotations easy to think what to write 15 writing untidy -spoilswork 15
good way of communicating thoughts 17 didn'tdoit 15

Careful lettering proud of outcome 18 find it difficult to be neat 20
tedious 16

Evaluation good way of finishing project 25 tedious 23
only do it for assessment 23

Table 6 n=40

ONLY POINTS WHICH WERE MENTIONED BY 15% OR MORE OF THE PUPILS ARE
REFERRED TO IN THESE TABLES

Pupil’s beliefs regarding manufacturing skills had already been targeted in the earlier
questionnaire although clarification concermning, how much they had enjoyed making their

project, whether it was finished or not, and whether they were pleased with the outcome were all

discussed during the interviews. Sixty-five percent of the pupils had enjoyed making their

project whilst fifty-eight percent were pleased with their outcome (Table 7). Pupils believed that

it was their lack of accuracy, and their poor manufacturing skill level which were the main

causes of concern during the making of their products (Table 8).

PUPIL PERCEPTIONS REGARDING THE MANUFACTURING

STAGE OF THEIR PROJECT
Yes No Did not make
Percentage Percentapes project

Enjoyed making their project | 65% (26) 22.5% (9) 12.5% (5)

Pleased with the outcome 58% (23) 32.5% (13) 12.5% (5)

Table 7 n =40

ASPECTS OF THE MANUFACTURING PROCESS
WHICH CAUSED PUPILS PROBLEMS

Poor manufacturing skills & inaccuracy 45% (18)

Idea not worked out before hand 7.5% (3)
Too big a project 5% (2)
Time management 12.5% (5)
None 30% (12)
Table 8 n=40
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The study - Phase Two

Phase one had been targeted at establishing pupils perceptions of the various factors that were
thought to influence performance and motivation in project work at Key Stage 4. Phase two was
designed to clarify these factors further, through observation of the on-going activity for the
duration of the GCSE examination project itself 16,

The second year’s sample of pupils came from the same eight case study schools. Pupils were
chosen using two data gathering instruments towards the end of year 10. Firstly, a questionnaire
investigating pupils perceptions of their enjoyment and abilities in design and technology project
work was completed by all the pupils in a mixed ability, mixed gender technology class from
each of the eight schools (n=112, 85 boys and 27 girls). In addition, the pupils were asked to
complete a computer presented, self-administered Cognitive Styles Analysis (CSA) test. This

was designed by Riding in 1991 to assess two fundamental cognitive style dimensions, verbal-
imagery and wholist-analytic.

Cognitive style has been shown to be closely related to an individual’s ideas and attitudes 17,
The perception and evaluation of information are integral to the act of designing, therefore each

pupil’s predominant cognitive style was seen as a possible indicator of performance during
engagement in technology project work.

COGNITIVE STYLE DIMENSIONS SAMPLE SPLIT BY
GENDER

Verbaliser Imager
Boy Girl Boy Girl

Analytic 56% (25) 58% (07) 45% (18)  67% (10)

Wholist © 44% (20)  42% (05) 55% (22)  33% (05)

Totals 53% (45) 44% (12) 47% (40) 56% (15)
PERCEIVED DESIGN ABILITY
Verbalisers Imagers
Boys Gils ___ Boys __ Girls Touls
Can 23 5 15 6 49 44%
Cannot 2 7 25 ** 9 63** 56%
Totals 45 12 " 40 15 112 100%
PERCEIVED ENJOYMENT OF DESIGNING
Verbalisers Imagers Totals
Boys Girls Boys Girls
Enjoy designing 9 2 9 4 24 21%

Prefer Making  36** 10**  31* 11** 88" 79%

Totals 45 12 40 15 112 100%
** p = <0.0001
Table 9 n=112
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The three relevant sets of data were analysed (Table 9)'and the results allowed a matrix of eight
possible pupil types to be identified and selected for tracking (Table 10). A case study approach
based on observation and informal interviews was used during this phase of the research. The
progress of fifty pupils was followed on a fortnightly basis throughout their technology
examination project work.

FINAL SAMPLE SHOWN ON A MATRX OF EIGHT IDENTIFIED PUPIL TYPES

Imagers Verbalisers
Categories
Schooll]A B C D |[EFG H
Code
007 [-AAA|IWAAW A = Imagers who enjoy designing and believe can design

wWwW B = Imagers who enjoy designing but believe cannot design
021 [W- AWI]A " | C=Imagers who prefer making but believe can design

D = Imagers who prefer making and believe cannot design
031 - - WA JAWAW pre €

032 [W-AW|- AAA
E = Verbalisers who enjoy designing and believe can design

035 |- WA A |- AAW | verbalisers who enjoy designing but believe cannot design
WA A G = Verbalisers who prefer making but believe can design

036 WA - A |- A H = Verbalisers who prefer making and believe cannot design

047 WA WW JA - AA |y whdlist A = Analyst

M9 |A - AA|A-AW

Table 10 n=50

This investigation helped to support and clarify earlier findings 15 that had indicated a connection
between pupil’s creative level and the strategies pupils adopted whilst engaged in project work at
key stage 4. Analysis of the data collected during the observation period suggested that pupils
could be separated into two creativity categories (Diagram 1), those who were creative and those
who were not very creative. Evidence showed that within each of these categories there were
two sub-groups. The inherently creative could be divided into those who were able to design
within the constraints of the GCSE examination process model, and those who were inhibited by
such a structured approach.

In the second category (Diagram 2), that encompassed the majority of pupils, there were those who
were not creative nor were they receptive towards working with the design process model
offered to them. This group were seen to become increasingly de-motivated as the project work
progressed. Pupils in the other sub-group were willing to accept the design methodology taught
although they too were not naturally creative. At the start of the project these pupils were
motivated because they wished to produce satisfactory outcomes of which they could be proud.
However, as time progressed they too became increasingly dissatisfied with the process they had
been asked to adopt. This group maintained their motivation by concentrating upon achieving a
good examination result instead.
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CREATIVE PUPILS PATHWAYS THROUGH THE DESIGN PROCESS
CREATIVE PUPIL
I I
NON-
RECEPTIVE PUPIL RECEB IO DUPIL
COGNITIVE UNDERSTANDING PUPIL TAUGHT
OF THE DESIGN PROCESS PROCESS
1
SEES NO POINT
ENTHUSIASM FOR CREATING S PROCESS
I |
MOTIVATION BOREDOM
1
UNDERSTANDING FOR
NEED TO EXPAND
KNOWLEDGE & SKILL BASE UN-ENTHUSIASTIC
ACQUIRES NECESSARY KNOWLEDGE PUPIL TAUGHT
AND SKILL BASE KNOWLEDGE BASE
SUCCESSFUL OUTCOME UNSUCCESSFUL OUTCOME SUCCESSFUL OUTCOME
DEEPER UNDERSTANDING REMAINS
AND MOTIVATION UN-ENTHUSIASTIC
TO CONTINUE TO BE
CREATIVE
Diagram 1

Observation of those who were inherently creative but able to work within the constraints of the
examination structure showed that they had the motivation to persevere however difficuit the
task became. Within the group who were creative but found the structure of the process
inhibiting, there were those who failed to become involved in their work for the majority of the
course and then produced a good project at the last minute. There was also an equal number of
pupils with high levels of creative ability who never came to terms with the approaches adopted.
They failed to produce anything of merit ending up with no finished project and a sceptical view
of the design process they had been expected to adopt.

The groups who were not naturally creative needed external encouragement to help them through
the process. The progress of these groups was seen to be affected by a number of key factors
specific to the task of designing and making. Factors such as a pupil’s level of conceptual skills
and both two and three dimensional modelling skills. The evidence from the research would
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THE PATHWAYS THROUGH THE DESIGN PROCESS FOR NON-CREATIVE PUPILS
PUPIL -
WHO ISNOT CREATIVE
LACK OF COGNITIVE
UNDERSTANDING
OF THE DESIGN PROCESS
NON-
RECEPTIVE
RECEPTIVE
PUPIL PUPIL
- |
PROJECT CHOSEN PROJECT CHOSEN
OR GIVEN
4+ -
TEACHER ENTHUSIASM + COGNITIVE UNDERSTANDING OF THE
DESIGN PROCESS
— .
PUPIL TAUGHT PUPIL TAUGHT
PROCESS PROCESS
T I
MOTIVATES BOREDOM
BEGINNING OF
CONCEPTUAL
SEES NO POINT
UNDERSTANDING N PROCESS
ENTHUSIASTIC UN-ENTHUSIASTIC
PUPIL TAUGHT
PUPIL TAUGHT
KNOWLEDGE BASE KNOWLEDGE BASE\
SUCCESSFUL SUCCESSFUL UN-SUCCESSFUL
OUTCOME OUTCOME OUTCOME
MOTIVATES MOTIVATES DEMOTIVATION
EXPANDS WISHES TO
MAKE NOT
EguLEDSE e Bisioy
UNDERSTANDING
OF THE DESIGN
PROCESS
Diagram 2

suggest that the lynch pin that could cause these factors to fall into place for the pupil, was the
teacher. An enthusiastic, skilful teacher was able to help pupils to approach project work
positively and achieve successful outcomes. The teacher needed to: have a thorough
understanding of designing beyond the requirements of the examination assessment criteria;
enhance and encourage creativity; prevent pupils from using inappropriate forms of modelling

whilst designing; enable pupils to plan their manufacture processes in order that outcomes were
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produced that not only satisfied examination criteria but also produced products of which the
pupils could be proud. It was also apparent that those pupils who had had adequate skills inputs
during years 7 - 9 were able to tackle new processes and manufacturing techniques with more
confidence than those for whom, during years 10 and 11, accuracy in even the most basic of
manufacturing processes proved difficult.

Observation throughout the duration of the examination project work also gave the researcher the
opportunity to investigate the delivery programmes devised by each school to enable pupils to
cover all the examination syllabus requirements. These were seen to fall into three categories.
Type one, devoted all of the technology lessons every week to completing one aspect of the
syllabus before moving on to the next unit of work. Type two, split the technology time each
week equally between Core and Extension work. Type three, integrated Core and Extension
work, devoting the majority of time in year 11 to a single project.

Each school followed examination guidelines concerning the number of teaching hours to be
allocated to the technology project. However, the actual amount of time used for the project
varied greatly from pupil to pupil. The differences being accounted for by the amount of ‘extra’
time pupils were willing to spend on their projects both at home and in school.

Through observation of approaches to designing adopted by the pupils it became apparent that
teachers utilised one of two strategies to enable their pupils to meet deadlines and address the
Examination Board’s assessment criteria. Analysis of the two approaches suggested that in one
the teacher tended to act as a collaborator, whilst in the other a more “interventionist’ mode of
teaching was adopted (Diagram 3).

No matter which teaching strategy was employed the start of the projects were seen to follow a
similar pattern. Examination Boards suggested contexts and pupils identified their own
opportunity or need to address. This was an important aspect of the process as it gave the pupils
ownership of their projects 4.

All pupils were encouraged to carry out research and analyse their findings in order to devise a
specification for their outcome. At the initial ideas stage of the project in each school pupils
formulated several ideas to meet the requiremenis of the brief. The amount of time allocated to
this section of the work varied considerably depending upon which delivery programme had
been adopted by the school.

In schools where teachers utilised an ‘interventionist’ approach, pupils tended to move very
quickly from initial ideas to the manufacturing stage. Very few pupils produced carefully
detailed drawings. Development of the chosen idea was carried out as manufacturing took place.
It was at this point that these pupils lost ownership of their idea. Decisions were made ina
piecemeal, ‘interventionist’, manner by the teacher. This was seen to have a de-motivating effect
10 HMI Presentation 18.12.95 ©ESAuinwn
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TWO OBSERVED TEACHING STRATEGIES

COLLABORATIVE MODEL
~  DURATION OF PROJECT - LONG

Teacher/pupil discussion
Teacher explains how' design could work

INTERVENTIONIST MODEL Pupil able to share ownership

DURATION OF PROJECT - SHORT

Detail chosen idea

Good pupils

| __Make |

Teacher only knows how it will be made

: Vil undersianding of
Popil bas to check at svecy sep ik how it will all come together
Much waiting causing frustration
No pupil ownership Project unfinished Project finished
Project unfinished Project finished

Diagram 3
¥

upon many pupils which in turn led to a considerable number of incomplete projects when the

hand-in date was reached (Table 11).

TABLE SHOWING PERCENTAGE OF COMPLETED PROJECTS BY GENDER
Interventionist Model Collaborative Model
Boys Girls Boys Girls
Complete 3% ) 36% (4) 60% (9) 67% (2)
Unfinished 67% (14) 64% )] 40% (6) 33% (1)
Total 100% (21) 100% (11) 100% (15) 100% (3)
Table 11 n=350

In schools where teachers exhibited what has been defined as the ‘collaborative’ model, a pupil’s
lack of time management skill was not seen as a problem in the early stages of the project. Time
was given to individual pupil-teacher discussions. Detailing of the chosen idea became a

‘collaborative’ effort between pupil and teacher, with pupils still feeling that they had ownership
of their idea. Many of those who succeeded in reaching the manufacturing stage of their project
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were able to complete their work in time for assessment. For those pupils who did not the
problems associated with this model came about through boredom. From a fairly early stage
these pupils saw the design process stretching interminably ahead of them. The manufacturing
stage which they looked forward to seemed an impossible target to reach. This caused a
noticeable slowing down of work rates that only exacerbated the situation.

In the total sample ninety-five percent of pupils reached the manufacturing stage although the
majority of products produced displayed a lack of craftsmanship or fitness for purpose and many
of them were never completed. When assessment time was reached the majority of finished
projects had required pupils to use extra hours of non-timetabled time, after the hand-in-date, in
order to complete the manufacturing process and evaluation.

Once pupils examination projects were marked, the fifty pupils were sampled using a creativity
test, a goal orientation test and a questionnaire that investigated the pupils’ perceptions of their
success in their examination project work. This data was then correlated with the school’s

internal, moderated assessment mark for each project and the selection of sample factors for each
pupil.

Results

In the first instance the moderated project work marks for the total sample were entered onto a
graph (Graph2). The distribution of marks was then checked against the normal distribution

curve achieved by the total candidature for the GCSE technology examination and found to be
similar.

S
.
s e
y 2 A

In order that correlations that had been observed during the case study could be verified the data
collected was systematically analysed using two computer software packages, FileMaker Pro and
StatView. In order to aid clarity between the various correlations, marks and scales for each

factor that was to be analysed were converted to a single scoring matrix of nought to four, where
four was the maximum score given.
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In this paper four separate correlations have been targeted for discussion. Firstly, the correlation
between sampling factors, completion rates and final marks for the project work were assessed.
Secondly, clarification were sought regarding the relationship between strategies adopted by
teachers, the design process used by pupils, and performance levels in technology project work.
Thirdly, the correlation between pupil performance and communication skill levels were
investigated. Finally, inherent creativity, pupil motivation and performance levels during
technology examination project work were analysed. These have been discussed separately
although it is recognised that in the ‘real world’ of the classroom all these factors are inextricably
NUMBER OF PUPILS WHO COMPLETE THEIR PROJECTS SPLIT BY THE SELECTION OF

SAMPLE FACTORS
100k | [ o]
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< N Enj
- \\ / designingbut can' %
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60.0% o G Analytic B F
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80.0% Imagex'
9o.o¢: Verbaliser
1000% J O Girl N R
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Diagram4 n=350

The Relationship between Sampling Factors, completion rates and performance

Analysis of the data collected suggested that gender, pupil type and perceived ability to achieve
satisfactory outcomes affected how successfully pupils were able to tackle projecf work. When
the result of completion or non-completion of projects was correlated with the sampling matrix
referred to in Table 10, interesting clusters were observed (Diagram 4). Those pupils who believed
that they could design had more chance of completing their projects than those who believed

they could not. When cognitive style was used as a starting point, a high proportion of analytic-
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190



Appendix 65

verbalisers were found within the group of pupils who believed that they could design, whether
they enjoyed designing or preferred making.Verbalisérs were found to have an equal, and in
several instances, better completion rate than imagers. Whilst, it was also noted that one
hundred percent of those who preferred making and believed they could not design failed to
complete their projects, whether they were, verbalisérs or imagers.

Design methodologists suggest that designing should be an holistic experience 418,21 and that
imaging is central to the development of ideas 41920, However the data collected indicated that
those pupils who were imagers and wholists were the ones who achieved the poorest results
(Table 12). Whilst, those who were analytic whether they were imagers or verbalisers tended to

achieve high marks. Through analysis of the data collected the researcher was able to identify
and quantify the reasons for these features of the data.

AVERAGE MARK SPLIT BY ALL OF THE SELECTION OF SAMPLE FACTORS
Average Enjoyed designing Enjoyed designing Prefered making Prefered making
M arkg and can but can't and can design and can't design

Analytic Wholist  Analytic Wholist Analytic Wholist Analytic  Wholist

Verbalisers | 75% 67% 40% 22% 64% 45% 43% 39%
Imagers 88% 48% 62% 20% 66% 36% 2% 28%
Table 12

n =112 minus 8 pupils who were withdrawn from the examination

As drawing is such an important aspect of designing one might have expected verbalisers to
achieve significantly lower marks for their projects than imagers. However, this was not the
case. Analysis of the data suggested an explanation for this. Not all imagers were able to draw.
In the sample only forty-six percent of imagers believed they had satisfactory drawing skills,
whilst during observation only twenty-one percent were actually found to have adequate skills in

this aspect of the process. Nor could the majority of imagers rely upon their writing skills as
these were generally found to be weak.

For those imagers who avoided writing the on-going analysis and evaluation tended to be hidden
in subtle forms within their drawn images. Access to a pupil’s immediate thoughts at the time of
the conception of ideas was impractical, nor was it then easy to credit these thoughts objectively
during the assessment process. In comparison, those who were verbalisers communicated their
thoughts in a form that was more easily interpreted by teachers during assessment, thereby
gaining them valuable marks.

On the second point regarding the holistic nature of designing, analysis of the design processes
adopted provided an explanation for the low mean score of wholists. In order to ensure that
pupils met each of the assessment criteria teachers were seen to split the process into easily
managed units of work. Observation showed that these were often tackled in isolation before the
next aspect of the process was discussed. The holistic nature of the process was therefore
fragmented, thus playing into the hands of those who were analytic.
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AVERAGE MARK SPLIT BY ALL OF THE SELECTION OF SAMPLE FACTORS

Average Enjoyed designing Enjoyed designing Prefered making Prefered making
Mark and can but can't - and can design and can't design

Analytic Wholist  Analytic Wholist Analytic Wholist Analytic  Wholist

o Yerbaisers| 714, 58% 40% 21% 638% 43% 39%  35%
>

[}

@ Imagers - 34% 62% 20% 62% 34% 2%  24%
n=285

- % % %
@ Verbalisers| 94% 84% 23 33% 57 51 53%
© 88% 70% - - 70% 50% 4% 4%
Imagers
n=27
Table 13 n =112 minus 8 pupils who were withdrawn from the examination

When the relationship between results, selection of sample factors and gender were analysed it
could be seen that in all but one category the mean percentage achieved by the girls was
considerably higher than the mean percentage achieved by the boys (Table 13). This supported the
general trend that Riding had identified in his paper concerned with the relationship between
cognitive style and intelligence 2 (Graph & Table 14). However, it is recognised that the proportion
of girls to boys in the technology research sample is uneven and therefore no statistically sound
conclusions should be drawn from the evidence collected.

When the relationship between the mean scores for technology and wholist-analytic style were
compared with the mean scores achieved in the six school subjects identified in Riding’s study,
interesting comparisons could be made. Technology was found to be the only subject in which
analytic pupils had such marked success compared to wholists (Graph &Table 14).

Bimodal pupils, those equally able to use and interpret both imagery or verbal modes of
presentation, displayed a positive relationship between the wholist-analytic dimension and mean
performance scores. Those pupils who were wholist and bimodal achieved a significantly low
mean score. Analytic-bimodal pupils managed to achieve the highest mean score of all the
cognitive style categories. The mean scores for verbalisers showed little difference between
those who were wholists and those who were analytic. Whilst imagers, who found themselves at
the centre of the wholist-analytic dimension, achieved the highest mean score for imagers (Graph
& Table 15).

When considering the verbal/imagery dimension it was found that in support of Riding’s
findings the pattern for boys was a mirror image of that for girls when performance was
measured against that dimension (Grapk & Table 16). In the case of the wholist-analytic dimension
no such mirror image existed. Boys and girls followed a fairly similar pattern, although girls
mean scores were higher than that achieved by the boys. This was particularly noticeable in the
case of girl wholists (Graph & Table 16). However, once again the sample size prevents these
results from being statistically viable.
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WHOLIST-ANALYTIC STYLE & SUBJECT PERFORMANCE
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SCHOOL SUBIJECTS

MEAN SCORES FOR PERFORMANCE IN SEVEN SUBJECTS & WHOLIST-ANALYTIC STYLE

Style  Maths Science Technology Geography English History French

Wholist 1975  1.900 1.459 2.000 1.950 1.950 2.175
Intermediate  2.000  2.075 2.167 1.950 2.030 2.030 1.975
Analytic  2.000 1.790 2.400 1.790 1.850 1.850 1.790

GENDER & SUBJECT PERFORMANCE

MEAN SCORE (MAX 4)

L L 11
Maths Science Technology Geography English History French
SCHOOL SUBJECTS

MEAN SCORES FOR PERFORMANCE IN SEVEN SUBJECTS BY GENDER

Gender Maths Science Technology Geography [English  History French
Boys  2.025 1.930 1.894 1.780 1.850 1.870 1.850
Gils 1.975 1.910 2.444 2.050 2,075 2.000 2.125

Statistics for Maths, Science, Geography, English, History, French taken from:
RIDING, R.J. & PEARSON, F. (1994)The Relationship between Cognitive Style & Intelligence

Graph & Table 14 n =119 except technology n = 112
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COGNITIVE STYLE & PERFORMANCE
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WHOLIST-ANALYTIC STYLE
MEAN SCORES FOR PERFORMANCE AND COGNITIVE STYLE
Cognitive Style Wholist Intermediate Analytic
Verbal 2.250 2.167 2.077
Bimodal 1.235 2.000 2.933
Imager 1.250 2.375 2.176

WHOLIST-ANALYTIC STYLE, GENDER & PERFORMANCE IN TECHNOLOGY

284

264
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MEAN SCORE (MAX 4)

T T T — T "3

‘Wholist Intermediate Analytic
COGNITIVE STYLE

MEAN SCORES FOR PERFORMANCE, GENDER & WHOLIST/ANALYTIC STYLE

Cognitive Style Wholist Intermediate Analytic
Boys 1.267 2.100 2.314
Girls 2.286 2.300 2.700
Graph & Table 15 n=112
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VERBAL-IMAGERY STYLE, GENDER & PERFORMANCE IN TECHNOLOGY
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VERBAL-IMAGERY STYLE

MEAN SCORES FOR TECHNOLOGY PERFORMANCE, GENDER & VERBAL-IMAGERY STYLE

Gender Verbal Bimodal Imager
Boys 2.000 2.062 1.593
Girls 2.714 1.778 2.818

n=112

VERBAL-IMAGERY STYLE, GENDER & SIX SUBJECT'S PERFORMANCE
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VERBAL-IMAGERY STYLE

MEAN SCORES FOR PERFORMANCE IN 6 SUBJECTS, GENDER & VERBAL-IMAGERY STYLE

Gender Verbal Bimodal lllaga
Boys 1.850 1.930 1.900
Girls 2.010 1.700 2.275 n=119

Statistics for Maths, Science, Geography, English, History, French taken from:
RIDING, R.J. & PEARSON, F. (1994)The Relationship between Cognitive Style & Intelligence

Graph & Table 16

Appendix 6.5

HMI Presentation 18.12.95 ©Es.Aukinson

195



Appendix 6.5

The relationship between teacher strategies, the process adopted and performance

The second correlation, between delivery programmés and strategies adopted by teachers and the
design process utilised by pupils during their technology project work, provided some interesting
data. The approach adopted in the two strategies and three delivery programmes have already
been discussed, although relationship between the factors need further clarification.

Evidence would suggest that the speed of the process used by schools adopting an
‘interventionist’ approach failed to provide pupils with enough time for the maturation of
thoughts and ideas at each stage of the process. Although pupils in schools where ‘collaborative’
strategies were used had the same amount of time for their projects, the evidence would suggest
that the spread of this time over months rather than weeks allowed pupils access to this important
maturation time. ‘Collaborative’ approaches also gave teachers time to familiarise themselves
with pupil’s projects. This enabled them to prevent some of their pupils from making un-wise
design decisions. Whereas many teachers using ‘interventionist’ strategies were found to be
frustrated by their inability to prevent design disasters occurring.

TABLE SHOWING MEAN SCORES FOR ASPECTS OF THE
DESIGN PROCESS

Aspect of the Process Interventionist ~ Collaborative
Mean Mean
Specification & Analysis 2.355 1.867
Research 2.387 2.000
Initial ideas 1.806 2.200
Detailing chosen idea 1.935 2.867
Planning 1.355 2.067
Manufacture 1.900 2.600
Product 1.645 1.933
Evaluation 1.710 1.800

Maxinuan Score = 4

FINAL MARK SHOWN AS MEAN PERCENTAGES & SCORES

Mean % Mean Score
Collaborative 43.067 1.667
Interventionist 51.844 2219
Total 49.043 2.027

Table 17 n=2350

When each of the individual aspects of the design process were viewed in isolation the structured
nature of the ‘interventionist’s approach was seen to be more successful during early written
sections of the project, although, this advantage was not sustained into design and manufacturing
stages (Table 17).
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As was anticipated during observation of the pupils at work, the ‘collaborative’ approach
produced better design strategies in such aspects of the process as initial ideas, detailing the
chosen idea, planning for manufacture, and the manufacture of the product itself (Table 17). All
aspects in which thinking time was an important factor.

As far as design folders were concerned very few were completed without considerable pressure
having been applied by the teachers. Motivated pupils in all schools were persuaded to re-work
or ‘pretty-up’ existing work and fill gaps in their design process. The limited time spent on the
folder work in the ‘interventionist’ model meant that the folders, of even those who believed that
they could design, presented little evidence of designerly thought at the various stages of the
process. In an attempt to present the required evidence for assessment, pupils were encouraged
to complete written sections describing their decision making procedures. This was often carried
out retrospectively in the pupils own time when they were pulling their design folder together.

The design work of those working in schools where a ‘collaborative’ approach had been adopted
displayed two different levels of success within their folders. Those who enjoyed the act of
designing produced visually excellent folders which contained creative thinking but also a
considerable amount of re-worked and over-worked sheets. Those who did not enjoy designing

produced numerous sheets of work attempting to satisfy the examination criteria but showing
little evidence of designerly thought.

With regard to completion rates, analysis of the data showed that ninety-two percent of those
pupils who were entered for the examination in schools that had adopted a ‘collaborative’
approach to designing and only fifty-six percent of pupils in schools that had adopted an
‘interventionist’ approach finished their projects by the schools initial deadline. By assessment
time this picture had been improved by the majority of schools adopting an ‘interventionist’
strategy. In these schools pupils were encouraged to finish projects in their own time. This was
made possible because project deadlines were set earlier in the academic year than assessment
deadlines. In all the schools adopting a ‘collaborative’ approach, where non-completion of
projects was not as much of an issue, hand-in dates had been set to coincide with assessment
deadlines thus leaving little flexibility for the few un-finished projects to be completed.

However, no matter which strategy had been adopted, a disappointing feature of the majority of
the products produced was their poor quality both in terms of design and manufacture. No pupil,
working with a teacher who had adopted an ‘interventionist’ approach to designing, could be
said to have produced a product that was well designed and well manufactured.

Analysis of the three delivery programmes and two strategies adopted by the schools, indicated
that neither the ‘collaborative’ or the ‘interventionist’ model were entirely successful. When the
relationship between the two teaching strategies and examination results for the project work
were analysed it was found that both mean scores were disappointingly low, although the data
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WHOLIST-ANALYTIC, TEACHER STRATEGY & SUBJECT PERFORMANCE

3.0 4

254

2.0 <

1.5« =@ Interventionist
v~ Collaborative

MEAN SCORE (MAX 4)

1.0

Wholist Intermediate Analytic
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MEAN SCORES FOR PERFORMANCE & WHOLIST-ANALYTIC STYLE, TEACHER STRATEGY

Teacher Strategy ‘Wholist Intermediate Analytic
Interventionist 1571 2.217 2.690
Collaborative 1.312 2.000 1.875

VERBAL-IMAGERY STYLE, TEACHER STRATEGY & SUBJECT PERFORMANCE
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MEAN SCORES FOR PERFORMANCE, VERBAL-IMAGERY STYLE, TEACHER STRATEGY

Teacher Strategy Verbaliser Bimodal Imager
Interventionist 2.667 2.040 2.100
Collaborative 1.533 1.938 1.375
Graph & Table 18 n=>50
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showed that a slightly higher mean score had been achieved by pupils in schools where an
‘interventionist’ approach had been adopted (Table 1 7) These results supported the evidence that
neither strategy allowed pupils to develop entirely valid approaches to designing. The nature and
speed of the process in schools utilising ‘interventionist’ approaches did not allow for the
development and detailing of creative, innovative ideas. On the other hand the slowness of the
process, particularly at the design stage, in schools adopting a ‘collaborative’ model caused
pupils to become overly concerned with the process at the expense of well designed outcomes.
Analysis of feedback from pupils after they had finished their examination projects showed that
although some pupils were able to obtain satisfaction from achieving success in the examination,
the vast majority of pupils were sceptical about the validity of the process they had been asked to
adopt. :

Analysis of the relationship between cognitive style, performance and teaching strategy can be
found in Graph & Table 18. This provided a clear picture in schools adopting a ‘collaborative’
approach to designing. In these schools flexible pupils who were not found at the extremes of
either cognitive style dimension achieved the highest mean scores. Whereas in schools adopting
an ‘interventionist’ approach to designing the data displayed a positive correlation between the
wholist-analytic dimension and performance. Analytic pupils were found to benefit from the
fragmented approach to the process that was adopted in these schools. They achieved the
highest mean scores, whilst wholists who were unable to cope as easily with the fragmentation,
achieved low mean scores. Verbalisers, who found it easy to use retrospective written evidence
in order to make up for a lack of time devoted to the drawn aspects of the process were also
found to be more successful in schools using the ‘interventionist’ model.

The relationship between pupil skills and performance

In all schools in the sample, the lack of skills and understanding regarding materials and
processes lay at the root of many of the pupil’s problems during both the design and the
manufacturing stage of their project work. Pupil’s ideas, when carried through to the
manufacturing stage, caused many of them to work beyond their technological capability. In an
attempt to support all pupils throughout this aspect of their work teachers were seen to develop a
strategy in which they designed solutions to pupil’s problems in their heads, as the need arose.
The necessity for pupils to have an understanding of the way forward was given a low priority.
This was particularly the case in those schools adopting an ‘interventionist’ approach where time
was at a premium. However well intentioned this course of action may have been, the evidence
from this study would suggest that it had a de-motivating effect upon many of the pupils,
particularly the boys. Observation would suggest that girls tended to cope with the lack of
ownership of their idea. They did not expect to understand how to tackle the constructional or
technical facets of their project. They expected to be shown how to turn their ideas into reality.
The more able girls saw the project as a learning experience or, were able to accept it as a
necessary part of their GCSE examination in which they wished to do well. In order to make the
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PERFORMANCE AND INDIVIDUAL SKILL LEVELS
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Good writing skills 2714 3.833 4.000
Graph & Table 19 n=50
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necessary progress they tended to make use of extra sessions through out the manufacturing
stage of the project. This they saw as an opportunity:to obtain more individual attention from
their teacher. However, the common belief that ownership develops a sense of responsibility,
pride, and the motivation to succeed would support the use of strategies that would allow all
pupils to retain ownership of their idea throughout the duration of their project.

The correlation between specific communication skill levels and performance can be found in
Graph & Table 19. When looked at in isolation it can be seen that writing skills have a positive
correlation with performance, pupils who have poor writing skills achieve poor results and pupils
with good writing skills achieve good results. It can also be seen that pupils with poor writing
skills achieve poorer results than pupils who have poor drawing skills, whereas pupils with good
writing skills achieve better results than pupils who have good drawing skills. This would
suggest that there is a tendency for performance in the GCSE examination project to be governed
by a pupil’s ability to write rather than a pupil’s ability to draw.

When the scores for communication skills were combined it was found that pupils with poor
writing skills were only found in the group of pupils who also had poor drawing skills. Whereas
pupils with poor drawing skills could be found at each writing skill level. The mean scores for
pupils with average writing skills increased a small amount as their drawing skills improved.
Once again there was support for the research finding which suggested that writing skills were of
great importance in achieving good examination marks. The mean scores for those who had
good writing skills showed that with only average drawing skills pupils were still able to achieve
high marks in the examination project work.

Very few pupils were seen by the researcher to have good manufacturing skills whilst they were
making their examination projects. When the relationship between manufacturing skill levels
and examination results were assessed it became obvious that poor manufacturing skills had little
effect upon overall results. An explanation for this was found when examination assessment
criteria were analysed 21,23, On average the two examination boards, involved in this research,
only allocated six percent of the marks to this aspect of a project. The major thrust of the marks
awarded in the making section were given for planning rather than carrying out the
manufacturing process itself. In the majority of cases this planning was done retrospectively
once all the practical mistakes had been made and folios were being pulled together.

The relationship between creativity, performance and motivation _

For the fourth targeted correlation of this study, the relationship between creative ability and
pupil performance in the examination project work was analysed. A direct correlation was found
between creativity and performance (Graph & Table 20). Those who were creative achieved high
mean scores whilst those who were not creative achieved low mean scores. When considering
the relationships between creativity, motivation and performance, analysis showed that a
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CREATIVITY & PERFORMANCE
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MEAN SCORES FOR PERFORMANCE & CREATIVITY
Poor Level Average Level Good Level
Creativity Mean Score 1.412 2.048 2.818
Graph & Table 20 n=350

significantly high proportion of the total sample where
relationship between performance and motivation was

de-motivated (Grapk &Table 21 & 22). The
found to be positively correlated in that

pupils who were motivated achieved a high mean score whilst those who were de-motivated

achieved a significantly lower mean score.

TABLE SHOWING MEAN MARKS GROUPED BY CREATIVITY CATEGORIES

g
¢ | MeanMark No. Mean Mark No. Categories
3 (expected result) of pupils (unexpected result) of pupils

Creative Pupils
A 89% 3 - - A = Inherently creative and motivated 11

- | B = Inherently creative but de-motivated

B 76% 4 20% 4

Not very creative pupils
C 69% 7 - ~  |C=Receptive and motivated

D = Receptive but de-motivated 39
D 371% 8 - - E = Unreceptive but conforming

F = Unreceptive and de-motivated -
E 57% 5 90% 1 Total 30

hi - square  392.00
7 ch-sq
F 14% 11 51% p-value < 0.0001
Table 21 n=50
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LEVELS OF MOTiV ATION
Level of Motivation Creativity Categories No of Pupils
Motivated A+C 10
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De-motivated B+D+F 33
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Graph & Table 22 n=50

Conclusion

Results of this study support the theory that a complex matrix of key factors influence the quality
of pupil performance when engaged in technology project work. The study has indicated that
strategies adopted by both pupils and teachers affect the quality of the project work produced.
Creativity and cognitive style have been shown to be a possible indicator of a pupil’s ability to

- achieve successful outcomes when measured by examination results.

Quite rightfully, syllabus designers would have us believe that their assessment criteria allow for
the development of well designed products that can also achieve excellent examination results.
However, there appears to be a mis-match between theory and practice. In a school situation
where for pupils, parents and teachers alike the examination result is of great importance, the
process adopted has certainly imposed a “procrustean regime” S upon the majority of pupil’s
design activities. Pupils may end up with satisfactory marks for their GCSE examination but a
disappointingly large proportion of them remain sceptical about the activity in which they have
been involved and are dissatisfied with the practical outcomes they have produced.
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Appendix 7.1

ATTAINMENT

This has In it 2 working drawing [Orthographic or Isometric]
which shows details such as materials ,sizes joints and
colours of all parts. This should have enough Information that

Write in this section why you chose one particular idea
and why others were rejected. Before this your idea will

Comprehensive ' :TECHNOLOGY DEPARTMENT

TECHNOLOGY REPORTS from all areas and all projects must have all these sections and in this order. Always use your very best
graphical techniques, that is i) use personalised plain paper [no fines] ii) use a backing sheet with straight lines to keep your work
neat iii} try to keep the same “style” right through the whole project but at the same time use different methods :- some hand written
some computer work, some stencilled, use some colour.

you could give it to ancther person and they could make EVALUA'HON‘l
without needing to talk to you. Such as a flow dlagram
showing the order that jobs should be done in. \
PLAN ATTAINMENT

+MAK

only be as a sketch with some suggestions about
matertals and methods of manufacture take this and DEYELOPMENT
work on and lmprove it until you can prepare your \—"' T
plans. i~
) ] D ATTAINMENT
Produce a range of ideas using different
materials, proguctlon method; and levels of R ’ TARGET THREE
difficulty. Use coloured drawings ( some in 3D)
and add notes to explain . This section of your DESIGN
file should be one of the biggest IDEAS
ATTAINMENT
PECIFICATION | TARGET TWO
NATIONAL || 181;13:: ondyourwmhdcmﬂmm
—— and factors which your fimal
CURRICULUM solution MUST meet, such as
size, weight, materizis performance
ATTAINMENT RESEARCH and safety . ALL OF THE FOLDER
TARGET ONE AND ! BEFORE THIS SECTION HELP YOU
ANALYSIS [ TO WRITE IT, AND ALL OF THE
_—' FOLDER AFTER THIS. LOOK BACK TO
IT. AND SO IT IS ONE
OF THE MOST IMPORTANT. LOOK BACK TO YOUR

BRIEF Study and get as much information as you can firom &s memy

TARGET FIVE

IS CAPABILITY \ IDENTIFY

WITH LT. PROBLEM
\_ ) OR NEEDS

CONTENTS

TIME PLAN

TITLE PAGE

Name & year S

It is the heart of Technology that you do things to try to oo
something to help people and make things caster them (That

|——entertained). Describe an area which you think needs tm

improve.

|__List of all of the sections in the project by title and page number

et out how long you are going to allow yourself to
(& form) | [spend on each of the sections and remember to look
date back at this plan to see If you are keeping to it.

The front cover of your flle will set the “tone’ of your project.

it will have basic information about the project but it will
PROJECT TITLE also need to be attractive and clear . First impressions
about a project can count for a great deal.

This Is an honest and detailed
account of the making .quality and
performance of your item look to
the specification for what it must do
A presentation drawing in 3D and
———colour shouid be Included

TARGET FOUR

SPECIFICATION WHEN CHOOSING YOUR FINAL SQLUTION

DESIGN | _AND DURING EVALUATION.

different sources as possible. Books. magazines, TV. Experts and
other people who may be making a similar product. Look 20
L_materials,methods, ERGONOMICS costs aesthetics. always
comment on your research don't just put nformantom fm ittt
saying something about it and where you got the imformantion freom.

This is a statement which says what you intend o do tw salwe the
problem or need that you have talked about tn the first secmon.

person may be your seif and your need may be to be amused or
and then look at the particular thing that this project will seek

1993

WHAT IS IN A DESIGN FOLDER?
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Appendix 7.1

TECHNOLOGY { CHECK SHEET )

YEAR = 11 { EXAM GROUP )

STAGES OF DESIGNING.

LESSON..MON.../ FRI.

FINISHED

DATE

1 RECOGNITION OF PROBLEM.

2 PROBLEMANALYSIS .

3 RESEARCH

4 ANALYSIS OF RESEARCH

5 SPECIFICATION

.6 GENERATION OF IDEAS.

7 DEVELOPMENT /CHOSEN DESIGN.

8 PLANNING AND MAKING.

9 MAKING

10 EVALUATION

COMMENTS

|1
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2)

4)

7

8)

9)

Appendix 7.1

- SCHOOQOL__DESIGN AND TECHNOLOGY

DESIGN GUIDE

tate the “prcblem”.

ANALYSIS

Break down the problem to find out what is required.

Answer such questions as:

a) wWhat should the solution do?

b) Where will it be situated?

c) who will be affected by this problem or solution?

d) How much money will be available to make it?

e) Are any of the following important: size, weight, shape, colour,
strength, safety?

f) How much time is available to procduce a solution?

Produce a ™Design Brief”

This should be a clear statement of what it is that is to be deszgnecd.

A “Specification” may be included to give details of what is to be expectes Iram
the solutien.

RESEARCH AND INVESTIGATICN

Collect appropriate information from books, magazines, photcgrapns, or Crawllds
from cbservation. Write to anycne you think may have useful infecrmation
requesting help, detalils, or guicance. Talk to those who may know someTming
aoout your problem, and record the information you are given.

INITIAL IDEAS

Sketch and meke notes on a selection ( about six ) of pess:ble scluticas o o2
prablem. Each solution should be based on a different principle. Incicste youT
choice of "best” solution clearly, and give reasons for your select-on anc
rejeccion.

DEVELCPMENT
Make detailed sketches and nctes on the "best iIdea" to explain:
a) What it does and how it does it.
b) Which materials are used, and why?

Give alternatives, and reasons for selection and r=jecticn.
¢) How it will look ( including surface finishes ).
d) How it is constructed ( and why the metheds were chosen .

WORKING DRAWING
Draw three views in orthographic projection, fully domensioned. A parcs _1ST OF
catting list should be included. Incdicate the scale usez in T2 Cra<ang.

MCDETL,
Produce a simple model of the proiect, as quickly as pessible T2 show The
principles involved. ( Use paper, card, etc. )
s
PROTCIYPE
Make the designed dbject, and modify the working cdrawsng 1f required as ycu cc.

ZVALIATICN

Evaluate the protctype. i.e. Write answers to the fellowing cquest:ocns:

Does it work? Could it work better? Could it be made mere simply or mcre
econcmically? Will it continue to perform as it dees now? What weuld you change
i< you were to build a Mk.2. version?
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Appendix 8.1

StatView highlights

StatView is the first software package that offers in a single application all the tools
that scientists and researchers need to analyze and present their data. In the past, you
first entered data into a spreadsheet program where you performed transformations or
mathematical manipulations; the transformed data was then imported into a second
application for statistical analysis; a third program was used to create graphs; and
finally a drawing program was required to prepare tables and graphs for presentation.
Each of these transfers added time to your project, introduced the possibility of error,
and forced you to learn separate applications. By allowing you to perform all these
tasks inside one application, StatView can significantly decrease the time you spend on
data analysis and presentation.

Spreadsheet-like data management

StatView's data management give you full control over your data. Data is stored in a
column/row format, like a spreadsheet. You have many options for customizing the
appearance of the dataset: font, size, number of decimal places, etc. The dataset offers
a wide variety of data types including real, integer, date/time, string, currencies, and
more. And the variable attribute pane allows you to view descriptive statistics for all
your variables at any time and change the type and format of any column with a single
click of the mouse.

StatView's formula generator contains over 150 functions which can be used to create
new variables using simple or complex mathematical, statistical, Boolean, and other
expressions. If your original data columns change, formula-generated columns change
accordingly. The formula generator also generates numerous series, distributions, and
random numbers. You can also easily explore your data by restricting an analyses to any
user-defined subset of a dataset using the Criteria feature.

Fully customizable graphs and tables

Graphs offered by the program include interaction bar, line, and point charts, pie
charts, univariate and bivariate scattergrams and line charts, frequency distribution
histograms, percentile plots, regression plots, box plots and more. You can add error bars
to your graphs, using any error type you wish. Simple and polynomial regression lines
and equations can be added to scattergrams.

Every component of a graph is individually customizable, including the font and size of
axis labels, point type, size, and color, bar or pie slice fills and color the location and
size of tick marks, graph frame style, and axis bounds. The exact dimensions of each
graph can be specified to meet the requirements of any journal or report formmat.
StatView also offers ten table formats and allows you to create vour awn table format
as well.

A complete drawing environment

All output appears in our view window which has all the features of a drawmng
document and can cover as many pages as you wish. You can move drawm objects, text
graphs and tables to anywhere in this document. You can align objects to a gnd or use
rulers to precisely position your output. You can group objects together and posaition them
in different layers.

The Draw menu offers sophisticated tools for adding embellishments to vour cutput,
such as arrows, rectangles, lines, splines, and more. You have complete control over
color. Text of any font, size, or style can be added anywhere 1n the view

Broad-based statistics

Of course, StatView offers a comprehensive range of statistical analyses. From basic
descriptive statistics to ANOVA and factor analysis, to a wide range of nonparametric

tests. Each statistic offers you many options for specifving to exact detail the

parameters of your analysis. And best of all there are no intimidating commands you

have to learn to use a statistic. StatView’s expertly designed dialog boxes allow you to

quickly and easily choose your statistical tests. This statistical breadth and ease of use

has made StatView the most popular statistics package on the Macintosh. 214



FileMaker Pro 2.0

Put everything where

you can get it.

When it comes to managing your data, you won't find a more
versatile program than FileMaker Pro. Whether you're in a
Macintosh or Windows environment, FileMaker Pro looks and
works exactly the same, taking advantage of the graphical
interface to let you view your information dozens of different

ways.

With FileMaker Pro, a host of graphical tools gives you access

to powerful layout and organisation features without the need for

programming. These tools enable you to create visually
appealing, professional-looking reports and forms. And as your
needs grow, FileMaker Pro can grow right along with you.

creating a comprehensive, file-sharing, workgroup environment.

FEATURES

Create data-entry and report
layouts with the power of
graphics

Multiple-file lookups for
automatically retrieving data from
other files, even across a network

Powerful ScriptMaker™ automates
task sequences and menu
operations

Ready-to-use business templates
for common data management
tasks

Platform-transparent file
compatibility between Windows
and Macintosh environments

Atftach commands or scripts to
buttons without programming

Complete workgroup support and
security down to the field level

For Windows version:

° Multi-user data sharing utilises
Windows Dynamic Link Libraries
to support Novell NetWare and
PhoneNet Talk networks

* Data import capability from
popular DOS, Windows, and
Macintosh formats such as
dBASE, Lotus 1-2-3, and more

HOT TIP

* Access Macintosh graphics directly,

and transfer to other applications
through the Windows clipboard

Appendix 8.1

e S ———
Monthly Sales Report

- e
Contact Manager

Whether you’re in a
Macintosh or Windows
environment, the
FileMaker Pro graphics
tools turn your data
into useful, informative

reports.
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Appendix 8.1

Welcome to Microsoft Works — all the office tools you may ever need:

® The Word Processor with spelling checker, mail merge, and drawing
® The Database with reporting

® The Spreadsheet with charting and drawing

® Communications

® Macros and a print preview feature in all the tools

Use the Microsoft Works tools to automate your work. The limits are up
to you. :
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Appendix 9 & 10

Appendix 9 Audio evidence collected during Phase One and Phase Two
Extension
Tapes of interviews with eight technology teachers during Phase One
Tapes of interviews with forty pupils during Phase One
Tape of interviews with two teachers during Phase Two Extension
Appendix 10 Raw data on discs for an Apple Macintosh computer
(minimum System 7.1 and the appropriate software)
Data 1 - Disc with files of raw data from Initial Survey and Phase One

Data 2 - Disc with files of raw data from Phase Two and Phase Two Extension

The data contained in Appendix 9 and 10 are available on request.
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