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Appendix 1.1

Interview Questions for Teachers of the Phase One Sample

General Questions

1	 Are you affected by falling roles?

2	 What type of catchment area is the school in?

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

4	 Is school uniform, discipline easy to maintain?

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

6	 How are the pupil groupings organised (vertical/horizontal, house/year groups)?

7	 Is there setting, streaming, mixed ability in all subjects?

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?

1
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27
	

Final project - how long have you been able to give pupils to complete their major project in

D&C, D&R and Technology?

28
	

Do you feel that the pupils have got the capability to fulfil the tasks adequately in their

GCSE D&C, D&R, and Technology.

29
	

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

30
	

In the examination course work do you think you have fairness and comparibility between

staff with regard to help with projects?

31
	

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

groups?

32
	

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

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

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

Design projects in D&R

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

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

37
	

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

38
	

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

39
	

Were you able to give choice in Yr 11 or does the examination board set the questions?

40
	

Does giving choice of project help? In the short term or long term?

41
	

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

for?

42
	

Is there a willingness to complete projects?

43
	

Why do you think projects do not get finished?

44
	

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

The design process

45	 Can you put pupils enjoyment! success with research, design, make, evaluate in a rank

order?

46
	

Are girls different?

47
	

Which aspect do pupils enjoy the least? Girls?

48
	

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

49
	

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

50
	

Which aspects do you find most difficult to resource?

51
	

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

difference?

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

53
	

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)

2
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Appendix 1.2

Interview Pro-forma for the interview with the forty pupils in the eight chosen
school during Phase One
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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

Si..i.ouM yen 91 kitIpawiwnawi. hIp OW In my aith. TI. mbmlon ten you pendewl be.eloyla1I .,dWI ..beaied be e.ti	 el ely

Sale.., In ii,. blowIng quwablen. by putting a Ike In U,. inoid a ,opi'Inl. be..

1 Cal en beak en ken?

2 Whun yen ienogloe a pilowacal pui dedde will lode?

3 Cai you loW id v.lous wayed doIng e.nIn*ç kIm. yoa lull?

4 Wh.nym, iss you ow ml Si. enong b enn you dtaig.yt *lu?

5 SioyouhewadelCelonahi.I.Slobepujbdudd.wbigbdo?

6 9dm. WalIng cia en sleeddoyci, bong.. low .athdyouwIl.d Wh.n you how IEdd..d I?

7 Do you hI, oppoihadhus wIno you use Slim?

I Ma piojusl goes big we)aa ad. In ewk.alakewbynwpbi.?

O Do you Sengnlu.picbbeonul Si. tin. th.yoous?

10 hIteilymi Ole a oppodlilOy doyou SIbSid sowed wopod leddeg Whloged I?

11 Doycil lad pelhedu en slimig 1m1 bid .nmlfl.*JTI usyougo big?

12 Blow you do ,om.6*,g, doynu liked del tha piaki... lad Ma owi. pp bc lie way?

13 WhealsendwlthupldoyoubilyouoØoiw?

14 onyouedl.doe.SwIl*lu.lounusdloao?

€
1g

is on you gei owaidiak..ed dId;?

IS Doyo	 SI the lankoycia need In do lens pmjed no Oil ywa cal plan. nigh, dir. Imuld, one?

17 DoyJonppllapoedouheudol tIme?

IS Doyw. neddak, Ole dIal elIded lolbibe a poled?

IS When you nee nennlhi,g ho be don., do you OdiWel .swd ways In doS bid., you lab. lode?

10 Mee you ha'.. belied .anedikig, doyo idnoblo India see Ill snoylwq Wee don. wi?

ii Doye.kaidO*igobills?

12 Wb.nyouee.udlam.Iodo senlhiig ym. n.tiIndo,doynuindi.1dun.IodoI?

12

14 Doyou liked 'me 1k.. en. Walden lou poloein bela. you dId. wild lodo?

15 Ahlenyou fidek doynu rIde. sled hppp.iId long Ole way?

is oowa loan.. dike bela. you do wnell*lg?

1? IsIdutbel loeyou ladIde keel onened alien you slould lake?

1$ Cal you laS the emloenl Sill Oikrgo 45.1 In go wenig?

iS Do you lab bed ben.0.. Wad enn..6*.g 0 llw0Sy 11119.1kW ndgbiaoul. • pelowa hey..?

IS Doyat plaioiderhoiaelknewel?

II When y how bndmd a poled, doy.. lank Inuue wild you Sled ad Wall Ola bIdS?

12 A5uesloatdig meny pouie'.,doy.ou ha'.. OniWlemdlig upyazeilid wilo owls bel?

33 DoyoI. aoaidikigidl a be In nIna!. wild yen hat. uownçdehed?

34 Doymiouganle the 10451115 ym. wi need he a job bike. you ba, 6?

35 A.. you awe.. obsi pollen, need ho he bened our?

38 Doya. biwgiou bow you aegoag lode nmnlbk,g SInewy.. louddo I?

37 bibhaidkeyouhonnlwppyawnlld?

3$ Bela, you WallS do nan.d*g. day.. mn.laerdlunelwqnbgosheid 0?

39 Doyo. lie In 1g.eth.a'd sloan. I. wildy.. do?

40 8dm. you .lal ..ewd*ig, doyouOW*d wild pu. ha. iig heyoe' Oil WI bel yosl lesmued?

LI Ate yci. w.l.g.iInId?

42 Do?a. 9dInbee.InkW.ycua.gIngl

43 In S h.d helen Inclwa..wtWa way lodonil1*ig?

44 When you Sled, wanlokig, do you lop aid glib bWa dm0 how 1119. waiked ad bobs. you goon

to almlt*rg else?

45 Doyou endow pad eapowon. thaId blot5 Vi. Sal. aiO agaIn?

46 Doyou Ol'dnl, mud you wewolibig en bdnie yal dat ainwidog iie.?

47 Myaiwke en eplujod doyut pay Ilenlion ho liowudng. a. going?

4$ When you see sonedlig lid needs In be done, doyou denkie .hd you a. gob'.y lode lou 0?

49 When yen meld., d.niallutt, loS had heyaa In sled en.?

5



Appendix 1i

50 When you oumplel. Ipioled. do you eoukial. ino lhbl5o Wed?

01 DOya, 5nOV11. w4,ul you dad?

52 Do you 101ST. when beos no	 ondlkont?

63 Do you bnoin. ewe,. below thklglQd odd

54 Do you menlodygo use lb. nodib. you eregoog IS 158*0 gel oono6drg done bdre.you 1181?

85 Do you 101 .1111 Udogs sues Sough you Sic,. did they flIed Ia be do,.?

56 Doyou ribs.,.. In yoix SnS,dbe, wdid,ou a.goc Iodo belno you al.alydo 6?

57 Cos you,.. oppailmelee when. 11Ii. ple SOYI?

58 DoyouselgoUsheyow.d?

69 Beloreyse 1181 apu$Wh.doyou Sgbosed tie chssmesyou mop han. In be. Inosdenlo 1.1811?

60 Bela. you 1811 edSin, doyou (111* abed lb. p	 gsdds.(Sin eainVs. dslennl,W

poub.o,ce.ou.ng., pel.sic.) 681 you .6 flied Si odsrb he Ilosaithi?

61 Do you keep dwhybig .11 peltIng Udogs oil?

62 Doyoaheepbaibdn..SWhoWiaprc*sduycu.ou,$*coet?

63 When you S.. you a.os die osa 6881, do yoi iborgewlodyol no

64 C.. you rougoele ne did 0581 b.sedu9ed?

65 Doyougd es.SybUdIdwhsnth.r.Siloo,rI01,lodo?

66 Do you has, a epoun el kpafrg Wkd Ikergu?

67 Cee yoi see .1,10 you lace a did.,9.?

68 Doyou 1181k WI the leid doowios you .i.goog IS osSNos beloow you ellde pio6ed?

69 Os you han. adw*0s.ol .1,11 you misdo bdor.you 1181?

70 Doyou gel pouidiy when adsed9ne .101081mm?

71 Do you Solo ey amend .68 dIesel 81.1., b,boneyou begIn Is do wnWg?

72 Do you 0011 ISrw deodS.ou?

73 00001 plo, op01nelkid,b gel Idogs don.?

74 Doyou pop 1181*0, Innee SdennW eel dwIg.yat plow II you need In?

75 *0 6 tbld Ioya, In nbe.d.Wie?

76 Al. you good II osnelig op .1111 new wepo lodo hugs?

77 Doyou hoST. wh.u, InOmeddog dosali wudi old the WW' u elOedid 610?

75 DoyoutiyInenoonog.youaet?

79 Doyou add.,. goeSi wlddr you id heyo..nsl?

80 Do you led on.rwhein.d wIse the. ene 00 ino d,oCswloosmlosr?

II WhIn you bed, a10n681.do you emIly whISi thi,go med wed oil eldo iliWo do roll

82 When Oou eel egosl. do you Sm. how ll*rgowl be .1., you hey. ml theged?

13 Belorepa, dliii piped, do you bouge,. low gourd you ml liii when yar ha,. Ibellod?

14 Doyouprdthfçudf?

6



Appendix 1.4

Example of the creativity test presented to fifty pupils from the eight schools
during Phase Two
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Appendix 1.5

Example of the summative questionnaire presented to fifty pupils from the eight
schools durin2 Phase Two
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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 ax 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?

*	 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 maldng?

*	 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
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*
	

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

Learning 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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Appendix 2.1.1

Raw data from the information received from 179 pupils during Phase One
regarding their perception about their enjoyment, independence from teacher and
ability to achievesatisfactory results in their project work

MACH.	 A lCD S F OH II

7.11	 F 4 2 2 3 3 4 2 4 3 4

1,045.... 103 4 4 4 4 2 3 4 3 3 4

4 2 4 4 4 1 4 4 4 4

7.02	 F 4 3 4 4 4 4 4 4 4 3

1.04$..., 110 4 3 2 4 4 3 4 4 3 4

4 3 3 4 4 4 3 4 44

1.01	 F I 3 3 3 4 4 3 4 1 3

1.041.... 07 4 3 4 2 1 3 3 4 4 3

4 3 3 3 1 3 3 1 3 3

7.84	 U 4 4 3 4 4 4 5 4 1 3

1.040.... II? 4 4 4 3 3 4 4 3 3 4

4 3 4 4 4 4 1 3 3 3

7.00	 N 4 2 3 3 4 4 2 1 4 1

11N104..i II

	

	 4 4 3 3 2 4 4 5 4 4

4324433241

7.80	 U £ 4 2 3 4 3 2 4 4 1

1•0414.. II	 4 4 4 1 8 2 4 1 4 4

3 1 3 1 8 2 8 I 3 3

7.87	 N 4 3 3 3 4 4 1 4 3 3

1.04 I.... III 4 4 4 4 1 4 4 4 4 4

5 1 4 3 1 4 2 4 4 1

7.00	 N 3 3 3 4 4 4 3 4 4 3

1•U1	 17 4 2 4 8 4 4 4 8 4 2

2 1 2 1 4 3 2 4 4 3

7.11	 U 1 1 3 3 3 4 4 4 3 8

T.UI.. 183 4 4 3 3 4 3 4 2 4 4

4 4 4 3 3 3 4 4 3 4

7.11	 N 2 1 3 4 3 4 2 4 4 3

T.N15.... II

	

	 4 3 3 1 4 2 3 4 4 3

3333432444

7.11	 F 4 3 3 3 4 4 2 4 3 3

7.041.	 II 4 4 4 3 4 4 3 3 2 3

3 3 2 3 3 3 1 3 3 3

7.12	 F 3 3 2 3 3 3 3 4 4 3

1.041.... IS	 3 3 4 3 3 2 3 3 2 4

1 3 2 4 3 3 3 4 4 1

7.13	 N 3 3 3 2 1 3 2	 8	 1	 1

1.041.... 72	 1 3 2 2 4 4 4 3 2 8

3 3	 2	 2	 1	 1	 1	 3 1	 8

7.14	 N 3 3 3 3 3 4 4 4 4 2

1.041.... 108 4 4 4 3 3 3 4 3 4 4

4 4 4 3 4 3 4 3 4 4

7.10	 N 3 3 3 2 4 3 7 4 3 3

1.0414... 1$ 2 3 4 2 S 8 4 4 2 2

3 2 2 2 3 3 2 4 3 3

7.10	 N 3 3 4 4 4 4 3 4 3 1

1.Ht1.... III 3 4 4 2 2 2 4 2 4 4

3 4 2 4 4 4 2 4 4 3

7.17	 N 3 3 4 2 4 4 3 4 3 3

7.04 1..., III 4 4 4 3 4 3 3 7 4 4

4 4 3 1 4 3 4 4 4 4

7.1$	 N 4 3 4 3 4 4 3 4 4 2

1.045.... SI	 3 3 3 3 1 I 3 1 3 3

3 3 3 3 1 2 S 2 3 3

7.1$	 N 3 2 3 4 4 4 I	 4 3 1

T.04$.. 58

	

	 3 2 1 3 4 4 I 4 4 8

3 2 3 3 4 4 1 4 4 8

17.11	 F	 3	 1	 3	 3	 3	 3	 1	 1	 S I

1.045.... II	 2 2 2 2 2 2 5 1 2 1

2 2 2 2	 2	 2	 2	 2 2 2

21.01	 N 3 3 3 3 3 3 3 3 2 2

1.811..,. 81	 3 4 3 3 3 3 3 3 4 4

8 3 3 3 3 3 3 4 4 3

21.12	 N 4 3 3 3 4 4 3 4 3 1

1.0414... 81 4 4 3 3 3 3 3 4 4 4

2222222321

21.81	 N 4 4 3 3 4 4 2 4 3 1

1.81$..,. 88 4 4 4 4 4 5 4 4 3 3

8 8 1 3 4 3 2 4 3 3

21.04	 N 3 2 1	 3 3 4 2 4 4 1

T.043... 8 4 3 2 3 4 3 2 4 3 4

3 4 2 3 3 8 4 3 3 3

11.00	 N 3 3 2 2 4 3 2 4 2 2

1.040.... 87 4 3 3 4 4 3 3 4 4 4

3 3 3 3 3 4 3 4 4 4

21.11	 N 4 4 3 3 4 4 2 4 3 2

1.040.... 184 4 4 3 3 4 3 4 3 4 3

4 3 54 3 3 4 4 4 4

21.87	 N 3 2 3 4 4 3 3 4 3 3

1.8104...., 3 4 4 4 3 3 4 4 4 4

3 5 2 3 3 3 3 4 3 3

P.811C.d.	 A	 lCD E	 F OH I J

21.11	 N 4 3 3 S 3 5 3 4 2 1

T.811.... 82 3 3 3 3 3 5 1 3 3 3

4334331433

01.12 N 3 3 2 3 3 4 1 4 4 1

7.041.... 53 3 3 7 2 3 1 3 2 4 S

3 3 2 S 3 2 3 3 4 3

	

51.14	 F 4 3 3 3 4 4 3 4 3 3

T.041.... 02	 3 4 3 2 3 3 4 2 2 4

1 2 2 2 4 4 2 4 5 8

21.11 N 1 3 3 3 5 3 3 4 4 2

T.811.... 80 4 3 3 3 4 4 2 4 4 8

3 4 3 3 4 4 3 4 4 3

21.18 N S 3 3 3 3 3 2 4 4 2

1.04$..,. II 4 S 3 3 4 4 2 4 4 2
3433443443

	

21.17	 N 3 1	 2 2	 2 2 2 3 2 2

1.81 0..	 $1	 4 3 4 3 4 4 4 3 3 4

3 2 2 3 5 4 8 4 2 3

21.1$ F 3 2 2 2 4 4 5 4 3 2

7.81 04... II 4 4 4 4 4 4 4 4 4 4

S 5 3 2 5 2 2 4 2 2

	

31.15	 N S S 3 3 3 S 4 4 4 5

7.811.... II	 4 3 4 3 3 4 4 S 3 3

3 3 5 S 3 3 3 4 4 5

21.5$ N 3 S 3 3 4 4 3 4 3 2

T.8J1.... III 3 S 4 6 3 3 4 3 3 3
3445354344

21.21 F 2 3 2 2 3 2 1 3 2 2

1.04$.... $0 4 3 S 3 4 3 4 4 S 4

5 3 2 3 3 3 4 4 4 4

21.22 N 3 3 4 4 4 4 2 4 3 2

1.81 1.... III 3 4 4 4 4 4 4 4 4 5

3 4 4 4 4 4 3 4 4 3

21.73 N 3 4 3 3 4 4 S 4 4 3

1.0450.1.111 3 4 4 4 4 4 4 3 4 4

3 4 4 4 4 4 4 4 3 3

21.24 F 3 3 8 2 3 4 1 4 1 1

1.8115.... 77 4 3 4 4 4 S 4 2 S I

1 2	 2	 2	 1	 2	 1	 S	 2	 1

	

21.20	 N 2 2 3 3 1	 1	 2 4 8 3

7.045.... 70	 2 4 3 4 1 2 2 2 3 3

2 4 3 2 2 3 2 4 5 2

	

21.28	 F 3 3 2 3 3 2 2 4 2 2

1.815..,. II	 3 3 2 4 4 4 4 4 S 3

4 4 5 3 3 3 5 4 4 2

	

31.01	 F 3 3 5	 2	 3 2	 5	 3 1	 1

T.8IS	 77	 4 3 3 3 2 2 2 2 3 3

3323323333

	

11.12	 N 3 3 3 3 3 3 3 4 4 5

1.81 10.1. 58 4 3 3 3 4 4 3 4 3 3

4 3 3 S 4 3 3 4 3 3

	

31.03	 N 5 3 2 4 4 4 3 4 3 3

1.81 5..,. 188 4 4 3 4 4 3 4 4 4 4

4 4 3 4 4 3 4 4 4 4

	

51.04	 N 3 3 3 3 5 4 3 4 4 3

1.813..,. 103 4 4 3 3 3 3 4 3 4 4

6 4 3 3 3 3 4 3 4 4

	

31.0$	 U 3 2 5 3 4 4 5 4 2 2

1.81 5.... II	 4 3 S 3 3 3 3 4 3 3

3 2 2 3 3 3 3 4 3 3

	

31.00	 N 3 3 2 2 2 2 1 4 1	 1

1.81S0. 82 4 4 3 4 4 4 4 3 4 4

3 4 4 3 2 3 2 4 4 4

	

31.07	 N 3 2 I	 I	 3 3 3 4 1	 2

T.811.... 74	 3 5 5 5 4 3 2 4 2 2

2 2 2 3 4 2 3 4 1 2

	

51.05	 N 1	 1	 1	 7	 3	 2	 2 4 2	 2

7.0450.1.07	 5 2 2 2 2 5 8 3 3 3

5 2 2 1 S 5 1 3 3 2

	

31.0$	 N 4 3 2 5 4 4 2 4 4 3

1.81 1.. 10$ 4 4 3 4 3 4 4 4 4 4

S 3 3 4 4 4 2 4 4 5

	

21.0$	 N 6 2 2 3 1 2 3 4 4 1

1.811..,. 72	 2 2 2 2 2 2 S 2 2 3

	

3 2 3 1	 2 5 4 3 2	 1

	

21.00	 N 4 3 3 4 4 4 3 4 4 2

7.81$.... 77	 2 2 1 1 2 2 1 4 2 2

	

5 2 3 5 3 1	 2 3 3 1

	

21.10	 N 2 2 5 5 4 7 8 4 1	 1

1.81 1..,. 82 4 4 4 4 4 4 4 5 2 2

	

4 3 3 S 5 1	 2 2 3 2

MACH.	 A I DDE F Sill

32.01	 U 3 2 3 3 4 4 5 4 4 SE$j•3.nt

1.81 50.1. 83 4 3 3 3 3 3 2 5 4 3 81d.p..,d..S.

4 2 4 5 3 3 2 3 3 -

32.02	 U 3	 3	 8	 8 4	 3 2	 4	 8 2E..j...t

1.04 II... SI	 3 3 5 3 5 3 5 3 5 3 lfldpod0

5 3 3 3 5 3 3 3 3 -

	

32.83	 N 3 2 3 3 3 5 2 2 5 28.j.j...t

1.04 10... $1 4 3 1 2 2 3 3 1 3 3 l,d.p..d....

3 4 4 3 2 2 5 3 5 3Fd4Hof- ,.-

	

32.04	 F 2 3 2 4 4 2 3 3 5

1.04 5.... 03	 4 4 4 3 3 3 2 3 2 4 Ind.p...d.0..

4 4 4 3 2 2 3 3 3 - '-N.

	

32.0$	 N 3 2 3 3 S 1 3 3 I IEnJ.y.

1.81$..,. 40 I I I I I I I I I ifn4.p..d....

3	 1	 2	 2	 5	 2 2	 3	 1

	

32.00	 N 0 3 3 S 4 4 4 4 2 SEnJ.y...t

1•04 S.	 SI I 2 5 2 4 4 1 4 2 1 l,d.p..d4.S

4 3 8 5 4 4 2 4 1 2,,,,04

	

*2.57	 N $ 2 3 2 * 3 * 4 2

1.04 5.. 75 4 5 4 3 8 2 1 8 3 3 h.d.4..d0...

4 2 3 3 8 3 2 4 3 - p4.8181

	

32.00	 U S 3 3 3 4 4 4 4 3 I$.j.y.M

1.04 10... 70 1 2 2 2 4 4 1 4 2 1 8d.p.nd0.

8 3 2 S 4 4 1 4 2 - ..040.

	

32.00	 N I 0 5 5 3 5 2 3 3

1.041.... 48 1 5 4 2 8 3 S S I SI,d.P0.d4.00

3 2	 1	 2 2 2	 S 3 I

	

32.08	 N 3 2 2 2 4 4 4 4 3 2E0•3t

T.8I1.. 75 4 3 4 2 3 2 5 2 7 81,d.p0440.I.
A-

3 3 5 2 2 8 I	 2 g.H ..N.

	

32.10	 N 2 2 3 2 2 3 2 5 2 2Eoj.y0l

1.04 $..r. 73 3 5 3 3 2 3 2 8 3 7 Ind..Od4.

5 3 3 8 2 2 2 3 3

	

32.11	 N 4 2 2 8 4 4 3 4 3 350	 I

1.043.... 07 3 3 2 2 4 2 1 4 4 4lndS0A00.
A-

4 1 2 2 2 3 3 3

	

32.12	 N 4 2 3 4 4 4 5 4 5 2Eo.y.81

1.045.... 104 5 5 4 5 4 3 4 3 4 41n4•pod..
A-

4 3 4 4 4 5	 •..4

	

32.13	 N $ S 3 3 5 5 2 4 4 SE0I-

T.04S.. SI 3 3 S 2 5 3 3 I I 4I.d.d0.

3 3 3 3 3 3 -

	

32.14	 N 5 2 8 2 8 1 4 3 S SE1IJ.I.

T.8I5..	 75	 5 3 4 3 2 8 2 4 4 4h.d.,._.I..___
A-

5 2 S 3 2 3 1 4 3

	

32.1$	 N 4 3 5 3 4 4 S 4 5 1EOOy

1.04	 II 4 4 3 3 4 2 4 2 3 5 I.d.80.d
A-

3 3 2 2 3 3 8 4

	

52.15	 N 2 2 1 3 3 4 8 4 8 S&I

T.8lS..	 75	 4 4 4 4 2 3 I 5 4 4I4
A-

3 3 2 2 3 3 1 4 8

	

38.17	 N 3 4 4 4 3 4 8 4 4

1.045..,. II 4 5 5 3 3 4 3 2 7 204I_.

3 5 I	 1 3 3 3 3 5 -

	

32.1$	 N 3 1	 1	 5	 S S 5 2 S

1.043.. 41 4 4 3 5 2 5 I S S St54.0.4

3 2	 2 2	 1	 I	 I	 3 2 - N.

	38.10 	 N 3 2 1 2 4 4 2 3 7 10.I.,..m

1.045..,. 71	 3 4 5 5 2 2 3 3 3 504d_,.
A-

3	 2	 2	 1	 2	 2	 1	 3 1	 1

	

32.20	 F 4 2 3 2 4 3 2 2 S 3l5.1

1.81 54.1. II 4 3 2 8 4 2 4 3 4 4 A--$ '
	31.15 	 N 2 3 8 3 5 8 5 3 2

1.045.... 78 3 3 3 2 5 3 5 4 3	 l.5_
A-

3	 3	 5

	

51.11	 N 2 2 2 1	 S S S S S

1.0434... 15	 3 3 7 5 5 I S S S S.
-I

5 5 2 2 1 I 2 1 2

	

31.12	 N 5 3 i S 3 4 5 4 5 5E0•

1.045.... 88 4 3 5 4 4 4 4 4 4 5..
A-

	

51.13	 N 3 3 5 2 S 5 5 4 5 31$$.1

1.81 0.... 57 4 4 5 1 5 3 4 4 3 3 SH.r0.5
A-

2

	

31.14	 N 5 3 4 5 4 4 5 4 4 314

1.811..,. II 4 4 4 1 1 1 4 1 4 IL.._A--'	 £
	31.1$ 	 N 1 1	 I 1 1 I S I S •L_$.

1.81150... 41 4 8 2 5 4 2 7 5 3
A-

2 2 2 2	 8	 1	 I	 I I

13



Appendix 2.1.1

P*C.d.	 A I CD E F SN I J
38.21	 N 3 3 3 2 2 2 2 4 S 3

1.045..,. 101 4 4 4 4 4 4 4 S 4 4

	

4 3 2 3 4 S	 4 4 4

82.22	 N 4 2 4 4 4 4 4 4 8 3

1.0450.,. 04	 4 4 3 4 3 3 3 2 2 3

2 2 2 3 3 2 2 2 5 3

32.23	 N 4 3 S 3 5 3 3 4 4 3

1.043.... II	 4 2 2 3 5 2 2 3 S 4

3 2 2 3 5 3 2 4 2 1

82.21	 N 2 2 3 2 3 3	 4 8 3

T.j3..,. 74	 4 4 3 3 3 5 1 5 1 1

4 3 2 3 3 3 8 3 5 I

32.25	 N 3 3 5 4 3 5 3 3 4 2

T.4IIo.	 00	 4 4 4 4 4 3 4 3 4 4

4 5 4 3 2 $ 5 2 2 3

35.51	 N 3 4 3 8 4 4 3 4 5 3

T.045.... 54	 5 4 2 2 3 3 4 2 4

5 4 2 4 5 S 3 1 2 2

30.52	 N 0 2 3 2 4 4 2 4 4 2

T.043..,. 53 4 S 3 2 3 S 4 1 S 3

4 S 3 5 4 S 2 5 3 2

35.53 N 5 3 4 4 4 4 4 8 4

T.043o... lOS 4 4 3 $ 3 3 4 2 4 5

4 4 3 4 4 4 4 4 4 4

15.34 N 0 2 3 S 4 4 2 4 2 2

1.043..,. SO 4 5 3 5 2 5 3 3 S S

4 2 2 5 4 3 1 4 2 2
Sill	 N 3 5 3 3 4 4 3 4 3 3

TSO4I... III 4 4 1 3 3 1 3 3 4 5

5 3 3 3 3 3 3 4 4 3

35.05	 N 3 2 3 5 4 4 5 4 5 2

1.045.... 08	 4 4 2 4 4 2 0 4 3 4

• 2 3 3 3 2 3 4 4 4

35.57	 N 3 3 3 2 4 4 2 4 2 2

T.041.... II 3 S 3 5 3 3 2 4 2 4

3 2 3 5 3 2 2 4 5 S

30.05	 N 0 2 3 2 4 4 3 3 2 2
1•04 3.... II	 3 4 4 S 2 2 S 2 4 4

3 3 2 2 2 3 2 2 3 S

30.00	 N 3	 1	 2 4 3 1	 S 2 1
T.Nl5.... II	 4 4 4 3 2 2 2 S 3 5

4 3 2 3 3 S 2 S 2 2

31.11	 N I 2 3 S 4 4 2 4 3 3

1.043.... II

	

	 3 4 5 3 3 3 3 2 S 3

3 3 3 2 2 3 3 2 3 3

30.11	 N 3 2 3 3 S 4 3 4 2 8
1.045.... 05 4 3 2 3 3 3 4	 4 4

3 3 2 2 4 3 4 3 4 0

30.12	 N 3 2 5 2 3 4 1	 4 3 5
1.045.... 77 4 3 3 2 4 2 3 2 2 2

2 2 5 2 4 2 2 4 2 2

30.13	 N 3 2 3 2 4 4 5 4 2 5

1.043.... 84 2 2 3 5 3 3 4 3 3 3

222232242 2

31.14	 N 3 2 2 2 S 3 2 4 5 3
T.045..., II	 2 3 3 2 2 3 2 2 2 5

2 2 2 4 4 3 3 4 4 5

35.10 N 0 2 3 3 4 4 2 4 2 2

1.045..,. 'S 5 2 4 4 4 3 3 4 3 3

2 2 3 2 4 4 2 3 S S

35.10	 N 3 2 2 3 3 4 4 4 5 2
T.043o... 57	 2 3 3 4 4 5 2 4 2 2

	

3 2 5 3 4 4 3 4 I	 I

30.51	 N 2 3 2	 2	 2	 4	 1	 2	 1	 1
1.043..,. 50 4 4 4 3 4 2 4 2 2 4

	

4 3 3 5 4 4 1 4 1	 1

30.52	 N 3 3 2 2 3 3 5 4 5 3
1.045..,. 01	 3 2 5 3 4 4 3 4 2 4

5 2 2 2 3 5 2 4 3 3

20.53 F 4 2 2 2 3 3 4 4 4 4

1.043.... 102 4 2 5 2 2 3 4 4 4 4

3 3 3 5 5 3 4 4 4 4

20.84 F 2 3 3 4 4 4 3 3 4 5

1.0430... 04 2 3 3 5 4 3 4 2 4 4

2 4 3 2 3 4 4 3 4 3

38.00	 N 2 1	 1	 2	 1	 5	 2	 3	 1	 1
1.045.... 10	 2 1 2 1 2 3 1 2 1 4

	

2 2 1	 2	 1	 4	 I	 2	 3	 3

35.05	 N 2	 1	 1	 2	 3	 3	 2	 4	 1	 0
1.043.... 70 4 4 4 4 5 4 2 4 2 2

2 3 3 2 3 S 2 4 3 2

25.07 N 3 3 4 3 4 2 3 5 3 2

1.043.... 115 4 4 4 4 4 4 4 3 4 4

4 44 4 4 4 4 2 4 4

$0.55 N 4 3 4 4 3 4 2 4 3 3

1.043..,. 101 3 4 3 4 4 4 2 4 2 2

4 3 3 4 4 5 4 4 2 3

	

30.50	 N 4 2 2 2 2 3 3 4 4 S

	

1.1.1 2.... 05	 3 3 3 2 3 4 4 4 4 4

5 5 2 3 4 4 2 4 4 4

	

30.10	 N 3 3 4 4 3 4 3 4 2 2

	

1.043..,. 54	 3 2 3 2 3 5 5 5 2

5 2 2 5 3 3 2 2 5 2

	

25.11	 N 4	 1	 1	 2	 2	 2	 1	 3	 1	 1

1.042..,. 55 4 4 4 4 4 4 4 4 4 4

	

4 2	 2	 2 2	 2	 1	 3	 2	 2

	

20.12	 N 2 2 3 3 3 3 2 4 2 1

1.04 3..,. 47

	

2 2 3 5 1	 1	 1	 4 3 2

	

30.12	 N 3 3 S 3 4 4 5 4 5 5

1.042..,. 105 3 4 3 3 4 4 5 4 3 4

2 3 3 3 4 4 2 4 3 S

	

30.14	 N 1	 1	 1	 1	 1	 2	 1	 3	 1	 1

1.04 3..,. 20

	

2	 1	 2	 2	 2	 2	 1	 2	 1	 1

	

35.11	 N 1	 1	 1	 1	 1	 0	 5	 5	 5 0

1.043.... 17 1 1 1 1 5 5 5 5 0 5

	

2 1	 3 2 0	 5 5	 5 I I

	

20.10	 F 3 2 3 4 4 4 S 4 4 3

1.040..,. 07 4 4 4 5 4 3 2 2 5 4

4 5 4 3 4 2 2 2 3 5

	

21.17	 N 1	 1	 1	 1	 1	 1	 1	 1	 5	 1

1.043..,. 10 3 5 3 5 3 5 5 $ 5 3

	

2	 2	 2	 2	 2	 2	 2	 2	 2	 2

	

35.10	 N 4 3 2 4 4 4 2 4 2 2

1.043.... 153 4 4 3 5 4 3 4 4 4 4

4 3 4 4 4 4 S 4 3 5

	

25.10	 N 4 4 3 4 3 4 4 4 4 4

1.045....111 4 4 4 4 3 4 4 4 4 3

2 3 4 4 4 4 S 4 4 3

	

38.20	 N

1.045.... 03 4 4 3 3 4 4 3 4 2 2

3 3 8 2 3 4 2 4 2 3

	

30.21	 N S 3 3 3 2 3 2 2 2 3

1.045.... 03 4 3 2 9 5 3 4 4 2 3

S 5 5 2 3 3 3 4 S 2

	

30.22	 N 2 1	 1	 1	 8 5 I I I 0

	

T504 50... 20	 1 1 1 1 1 1	 I 1 1 1

	

4	 1	 1	 1	 1	 1	 1	 1	 1	 1

	

30.23	 N 3 3 3 2 I S S 0 0 0

15045.... 55 4 4 4 2 5 I 0 8 5 0

4 4 4 3 3 S 4 2 4 4

	

38.84	 N 4 3 3 3 4 4 4 4 S 3

	

T.045..	 05 4 2 4 2 2 2 2 4 4 4

2 2 4 4 4 2 2 4 4 4

	

30.25	 N 4 3 S 4 4 4 2 4 2 2

1.041 5.... III 4 4 4 2 4 4 4 3 4 4

3233444444

	

58.20	 N 4 5 S 4 4 2 4 4 3 3

7.040.... ISO 4 4 4 2 4 4 5 5 3 4

3 5 4 4 4 4 4 4 4 4

	

30.27	 N 4 3 3 5 4 4 4 4 5 2

7.04 355.. 155 4 2 4 8 2 2 2 4 4 4

4 4 4 4 4 3 S 4 5 2

	

31.21	 N 1	 5 1	 1	 5 8 0 I 0 5

7.043.... 53 4 4 4 4 4 4 4 4 4 4

I	 I	 I	 I	 1	 1	 1	 1	 1	 1

	

50.80	 1 4 3 5 3 2 4 2 4 3 2

1.0415.... III 4 4 4 3 4 3 4 4 4 4

4 4 4 4 3 4 1 4 3 4

	

30.30	 N 2 2 2 2 2 4 2 4 2 1

7.045.... 05 4 34 3 4 4 3 4 2 3

4 5 4 3 4 4 5 4 S 3

	

30.21	 N 3 2 2 5 4 4 1 4 2 1

	

T.bI105..	 00	 4 4 3 3 4 4 3 4 4 3

4 2 4 4 4 3 3 4 4 4

	

38.32	 N 4 4 5 5 4 S S 4 3 3

	

T.04l 5s	 II	 4 3 3 8 3 2 4 2 2 4

4 4 3 2 2 3 3 3 3 5

	

35.33	 F 3 3 4 4 4 4 3 4 4 5

	

T.04150...111	 4 4 4 4 4 4 4 3 4 4

4 4 4 4 4 4 2 4 3 3

	

38.34	 N 3 1 2 S 4 4 2 4 2 1

150450.,. 01 4 5 4 3 2 4 3 4 3 3

3 8 3 3 4 4 3 4 2 3

	

35.35	 N 3 2 2 4 5 5 2 4 5 3

T.045.. 50 4 5 2 3 5 4 3 3 5 4

3 2 3 3 2 2 2 5 2 3

	

25.20	 N 3 3 3 4 4 4 3 4 3 5

T.041S.... 07 4 4 3 5 3 3 2 5 5 5

3333445433

	

35.37	 N 3 3 3 3 5 5 3 4 5 3

1.045.... 54 4 4 4 3 3 3 5 5 3 3

55.30	 Ml 2 1 3 4 4 5 4 S 3E.J04..t

1.043..,. 53 3 3 3 5 3 3 3 3 3 SInd...lss.s

35.40	 NI 1 1 1 4 4 I 4 I 15..l.04.M

1.041 5.... 55	 4 4 4 4 4 4 4 4 3 I I34.p..l.a
A-

4 4 5 3 4 4 3 4 2 8

35.41	 NI 2 4 3 2 S 3 2 3 2E..l.04..t

1.041 3.... 75 2 3 3 3 3 $ 5 3 2 4 Ind.F.sds1..
A-

3 2	 3	 1	 3	 2	 3 3 2 1

35.43	 NI 3 3 3 3 5 3 4 4 2*flJ50455i

1.0450...151 4 5 3 5 4 4 4 2 3 IInd.04.4....
A-

3 4 4 4 4 4 4 4 2 3 ,..d ....104

30.42	 NI 3 3 3 5 5 3 4	 IESJ•Y'.lSt

1.0450.0.02	 4 4 3 3 4 5 4 3 4 4154•pSOdSSSS
Ad4045

4 4 3 2 5 5 2 3 3 0 p..d'.s.dN

47.81	 NI 4 5 4 4 4 3 4 4 25.J•7l55t

1.041 30.1. 155 4 3 5 3 5 3 4 4 4 3 l,d5P05dl555
A-

4 4 3 S 4 3 4 4 4

47.02	 N	 E.j.y....t

15041 5....	 Ifld•p50l5S
*014.1045
..1	 I04

47.05	 N 4 5 i 2 3 4 i 4 5 2E.J.04.5t

1.041 5.... 51	 3 3 2 2 4 4 2 4 2 3 nd•pd'
A-

2 2 1 1 4 4 1 4 5 2 5..d104

47.54	 N 5 3 2 2 4 4 3 4 3 5E0J0455t

7504 0.... 135 4 4 2 4 4 4 4 4 4 4 Ind.pssdss.8

4 4 4 5 2 S 4 4 4 4

47.55	 N 3 3 3 5 4 4 3 4 5 300j•0455t

1.041 51... 151 4 4 4 4 4 4	 4 Ifld•00.015555

2 2 5 2 4 2 3 4 4

47.55	 N 3 3 2 5 4 4 3 4	 EnI.y'...t

1.04 3.... 155 4 4 4 4 4 4 4 4 4 4 Indu...d.n.S

4 4 3 3 4 8 5 4 4 3
47.57	 N S 2 8 3 3 8 I I 0 •	 .75.51.1

7.041 50•l IS	 Indsp..*0...

..4 ...o104
47.05	 N 1	 1	 2 3 3 9 3 1	 1	 3 EnI.y..t

T.bl 555.1 35	 lnd.p.d.s.s

g..d ....30
47.50	 N 5 8 8 S 3 2 $ 2 1 2 E.,l.y..,1

7.041 51... 22	 I,d.p...d.n..
*5*10.1.5
..d ,...I04

47.10	 NI 5 3 3 4 3 5 4 3 3r.'t

1.04 55S 07 4 3 2 3 4 4 2 4 3 5 Ind.p..d....
Aâ.l'.fr.g4 2	 •

47.11	 N 4 4 2 5 3 1 1 3 1 2 5,1504.51

7.041 555.5 153 4 4 4 4 4 4 4 4 4 4 lnd.p...d.n..

4 4 5 4 4	 •	 • 90.0 p5555.
47.12	 N	 Enj.04.nl

T.04 555	 Ind.p•nl.5sS

90.0 540.
47.13	 N 4 9 3 4 4 4 3 4 2 2 E.j.90..5

1.045.... 04 24 3 2 4 4 5 4 2 21,,d.,..ds.,..

3 5 3 2 4 5 $ 4 5 3 *014.5*.,..1 05.5104
47.14	 N 3 3 3 3 3 4 4 4 5 5 5.I.s"l

1.040.... 05	 2 2 2 2 2 5 1 4 8 21n1.p...0....

-
40.01	 N 4 4 4 4 4 4 3 4 4 9 EnI..st

15041 555 180 4 3 4 4 4 4 3 4 5 3 Ind.p..d.....

4 4 4 4 4 4 2 4 4 1 - ..51.104
40.02	 N 4 3 5 3 3 3 3 5 5 3 E.I...t

1.045.... 71	 1 I I 1 1 1 1 1 1 SInd.p..d....
S M*l..lng.4	 '

40.05	 F 3 3 3 4 4 4 3 4 4 S5,}.ys....l

1.041 5.... 151 4 4 5 4 3 3 4 4 4 3 I,d...l....

5 3 5 3 5 3 3 3 3 3 A5*1..ms- .5505.
40.04	 N 3 2 2 2 2 1 3 4 4 1 EnJ.y...nt

1.041 5.... IS 2 3 2 2 2 2 5 1 1 1 nO.9.5*5.04.

1	 $	 1	 2	 8	 2	 1	 5	 1	 1
554 50I04

40.11	 F 4 4 4 4 4 4 4 1 4 4

1.04 5.... III 4 4 4 4 2 2 4 2 4 4 Ind.p..,lssS

4 4 S 4 8 3 4 8 4 4
50.0 55sl04

40.08	 4 4 3 4 4 4 4 4 4 4 En.y...nt

1.041 3.... 55 2 4 2 3 8 2 2 3 2 2 I.O.,..d....
A.hI..lng
55.0 5.0I04

40.57	 F 4 3 2 3 3 3 5 4	 3 5.1.045,5
15041 50... 77 2 3 2 5 5 2 2 1 0 2 I,d.p..d....

2 3 2 3 4 2 1 3 2 5 AthI..k,g
0.00 I5I04

40.50	 NI 2 2 4 4 4 1 4 2
15045.... 75	 3 3 2 5 1 2 I 4 1 SInd.p..d.....

3 3 2 4 4 4 1 4 1 2
5..d ..I04

40.00	 NI 2 3 5 3 3 3 3 3 35.J.y.n..t

1.041 50... 00 1 4 4 3 2 5 4 3 4 4 I,4.p..d....

4 9 3 2 3 2 5 3 4 4
,..d 05.5104

40.10	 N 4 1 2 4 5 4 2 4 4 1
1.045.... 04	 3 I 5 2 2 2 2 2 2 2

4 4 4 4 . 4 4 4 4 4 4 A5*I..I.g
..d ....I04
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Appendix 2.1.1

P,MC.d.	 A U CDL F OH II
41.11	 N 4 3 a 4 4 4 2 4 4 1

T.1....1S2	 4 4 3 3 '	 3 4 4Ind.nd.i.s
4 4 4 3 $ I 3 1 4 3 AI..4n

—
41.11	 F 3 3 4 4 4 4 3 3 4 3

T.$...4Ig	 433333223

4 3 2 2 1 2 2 2 a 2
—

41.11	 F 4 3	 4	 4 4 Enj.ym..It

T. Ii,., 114 4 $ 1 2 4 1 4 S 3 4

44 4 4 1 2 2 3 4 4

41.14	 NI 2 1 2 44 2 4 3 23211.M

T.I...4 II	 442322321 4d.p.nd.4.S
A-3 3 3 3 4 4 2 3 S 2

44.14	 N 4 4 4 4 4 4 4 4 4 4 42J7•M

T.W I.... III 1 4 4 3 4 4 4 4 4 3 Iad.u..d..ss

41.11	 F 3434 4 4 3 14 417mSflt

T.WI.4 III 343433434 4I..pd.flS.

3 4 2 3 1 1 3 3 4 3 —
41.17	 MI 3 3 S 3 1 3 4 5 3E.,INsut

T.S....U7	 $32315422 21.,d....,d....s

1 3 5 3 5 3 3 3 3 S
—

43.1$	 N 2 1 3 4 4 4 3 4 3 1 A2Jl,.d

T.l....l4	 435323444 4Mp.,d..S.

1 2 S 5 4 4 5 3 3 3 —
43.13	 N 4 4 3 2 4 4 3 4 4 SEJyt

T. I. III 4 4 4 4 S 3 S 4 3 4 h.d.p.nd.a..

4 4 4 4 4 —
41.21	 Fl 3 2 1 5 2 1 3 3

T..,sUI	 134132414

3 S 3 3 2 1 2 3 3 4

41.11	 N 4 4 3 4 4 4 2 4 4 2LI7M

T.1,. 71	 2 2 2 3 2 2 2 2 3 2Indd

2 4 2 4 2 2 2 3 8 •

Key
Pupil Code:
M/F	 Male/Female
A	 Selecting a project (Max 4)
B	 Researching project (Max 4)
C	 Thinldng of Solutions (Max 4)
D	 Detailing chosen idea (Max 4)
E	 Making final solution (Max 4)
F	 Making solution work (Max 4)
G	 Evaluating project (Max 4)
H	 Using tools and equipment (Max 4)
I	 Putting folio together (Max 4)
J	 Writing report (Max 4)
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Appendix 2.1.2

Raw data from the information received from 179 pupils during Phase One
regarding the rank order concerning enjoyment of: researching; designing;
making; evaluating.

35.88 U	 2	 1	 2	 2	 a	 2	 1	 3	 98.34 N 3	 2	 1	 4	 3	 2	 1	 414pIiC34	 a	 .a 0 0 N E 35.17 N 3	 2	 1	 4	 2	 3	 1	 4	 38.38 N 9	 2	 1	 4	 3	 1	 I	 37.11	 F	 3	 2	 1	 4	 2	 4	 1	 2 35.01 U 3	 2	 I	 4	 4	 3	 35.20 N 3	 2	 1	 4	 3	 3	 1	 47.02	 F	 4	 2	 I	 S	 S	 1	 1	 3 31.11 U 3	 2	 1	 $	 2	 38.27 N 4	 2	 I	 5	 2	 2	 1	 27.83	 F	 4	 2	 1	 9	 2	 2	 I	 2 31.12 U	 5	 2	 I	 4	 4	 2	 1	 7	 58.25 N 9	 2	 1	 4	 2	 4	 1	 97.04 U 4	 2	 I	 S	 1	 3	 1	 4 30.11 N 4	 2	 1	 3	 3	 10.48 N 4	 2	 1	 5	 3	 7	 1	 37.81 N 3	 1	 1	 5	 3	 2	 1	 4 31.12 U 4	 2	 1	 3	 3	 2	 I	 4	 38.41 N 4	 2	 1	 5	 1	 5	 3	 17.11 N 3	 2	 1	 4	 1	 9	 2	 4 98.13 N	 4	 2	 1	 8	 4	 S	 1	 2	 98.42 N	 9	 2	 1	 4	 $	 1	 1	 97.07 N 1	 2	 3	 4	 2	 9	 1	 0 51.14 U 9	 2	 I	 4	 2	 4	 1	 2	 98.43 N 2	 3	 1	 4	 9	 2	 1	 47.08	 N	 2	 2	 1	 4	 2	 2	 1	 4 38.11 U 4	 2	 1	 3	 4	 2	 1	 5	 47.01 N 4	 1	 2	 5	 2	 2	 1	 57.85	 N	 3	 2	 1	 4	 2	 2	 1	 2 38.18 U 4	 2	 1	 3	 4	 3	 1	 2	 47.02 N 4	 1	 1	 17.18 U 2	 3	 1	 4	 9	 1	 1	 9 38.81 U 2	 9	 1	 4	 1	 3	 1	 4	 47.85 N 9	 2	 1	 4	 2	 5	 1	 47.11	 F	 2	 2	 1	 4	 I	 5	 2	 S 58.82 U 4	 2	 1	 3	 2	 4	 I	 2	 47.84 N 3	 2	 1	 4	 2	 4	 1	 97.12	 F	 3	 2	 1	 4	 2	 2	 I	 2 38.83 F	 2	 2	 1	 4	 4	 2	 2	 1	 47.88 N 2	 3	 1	 4	 2	 4	 1	 27.19 N 2	 3	 1	 4	 I	 3	 2	 4 30.04 F	 2	 1	 2	 4	 3	 1	 1	 4	 41.88 N 9	 2	 1	 4	 2	 4	 1	 27.14	 N 5	 2	 1	 4	 3	 2	 1	 3
7.11 U 3	 4	 1	 2	 2	 3	 1	 4	 58.88 N 4	 2	 1	 1	 2	 4	 I	 2	 47.07 N 2	 2	 1	 4	 1	 2	 2	 4

7.10 N 3	 2	 1	 4	 1	 2	 1	 3	 38.08 N 4	 2	 I	 5	 2	 9	 1	 4	 47.80 N 9	 2	 1	 4	 4	 3	 2	 1

7.17 N 2	 4	 1	 3	 2	 2	 1	 2	 38.87 N 2	 1	 5	 4	 2	 1	 1	 3	 41.88 N 1	 1	 3	 1

7.1$ N 2	 1	 4	 3	 2	 2	 1	 4	 38.88 N 1	 1	 1	 2	 2	 3	 1	 4	 47.18 N 1	 2	 I	 4	 2	 3	 1	 4

7.18 U 3	 2	 1	 4	 1	 3	 1	 4	 58.08 N 4	 3	 1	 2	 1	 4	 1	 1	 47.11 N 3	 2	 1	 4	 1	 3	 2	 4

12.13 F 1	 2	 4	 5	 3	 1	 2	 4	 58.10 N 9	 2	 1	 4	 3	 2	 1	 4	 47.17 N 2	 2	 S	 2

21.01 N 2	 2	 1	 4	 1	 5	 1	 4	 38.11 N	 9	 2	 1	 4	 1	 5	 2	 4	 47.13 N 5	 2	 1	 4	 2	 S	 1	 4

21.82 N 2	 2	 1	 4	 2	 3	 1	 3	 28.12 N	 S	 2	 1	 4	 47.14 N 4	 2	 1	 9	 4	 2	 1	 2

21.83 N S	 2	 1	 4	 1	 2	 2	 4	 98.15 N 5	 2	 1	 4	 2	 2	 1	 2	 48.81 N 4	 1	 1	 1	 1	 1	 1	 4

21.14 N 3	 2	 1	 4	 2	 2	 1	 4	 28.14 N 5	 2	 1	 3	 2	 2	 1	 2	 48.82 U I	 I	 I	 4	 1	 2	 2	 3

21.05 N 5	 2	 1	 4	 2	 2	 1	 58.15 U 2	 1	 5	 5	 1	 2	 5	 i	 48.85 F	 2	 2	 1	 2	 2	 2	 1	 5

21.00 U 9	 2	 I	 4	 1	 3	 1	 4	 SItS F 4	 2	 1	 2	 4	 2	 I	 5	 40.84 N 4	 5	 1	 2	 3	 1	 1	 4

21.87 N 3	 1	 ¶	 4	 4	 2	 I	 5	 38.17 N 3	 2	 I	 4	 1	 4	 i	 1	 48.88 F	 2	 1	 4	 9	 1	 1	 4	 1

21.8$ N 2	 1	 4	 3	 1	 1	 3	 4	 38.18 U 4	 2	 1	 3	 2	 5	 1	 4	 49.55 N 7	 7	 1	 4	 7	 4	 V

21.88 N 1	 1	 1	 4	 1	 2	 1	 4	 38.18 N 4	 2	 1	 9	 1	 3	 2	 1	 S	 7	 5	 6

21.18 N S	 2	 1	 4	 9	 2	 1	 4	 95.28 N 5	 2	 1	 4	 40.88 U 5	 2	 1	 4	 2	 1	 I	 4

21.11 N 5	 2	 1	 4	 1	 3	 2	 4	 38.21 U 3	 7	 1	 4	 I	 I	 I	 I	 48.80 N	 3	 1	 4	 1	 2	 1	 1

21.12 N 5	 7	 1	 4	 2	 2	 1	 4	 SIll N 2	 3	 1	 4	 1	 2	 S	 5	 48.18 N 1	 2	 1	 4	 1	 2	 2	 4

21.14 F	 2	 3	 1	 4	 2	 5	 1	 9	 38.21 U 9	 2	 1	 4	 1	 2	 3	 5	 48.11 N 3	 2	 1	 4	 1	 2	 1	 4

21.11 N 9	 2	 1	 4	 1	 1	 1	 4	 10.24 U 2	 I	 1	 4	 2	 5	 1	 9	 48.12 F	 1	 2	 1	 4	 9	 1	 2	 5

21.10 N 2	 2	 1	 4	 1	 1	 1	 4	 18.28 N 4	 5	 1	 2	 2	 5	 1	 4	 48.12 F 9	 2	 1	 4	 4	 1	 I	 I

21.17 U 4	 9	 1	 2	 2	 2	 1	 2	 3828 N 4	 2	 1	 9	 2	 5	 1	 2	 48.14 N 9	 3	 1	 4	 1	 2	 1	 4

21.10 7	 3	 2	 I	 4	 2	 4.	 1	 2	 98.27 N	 2	 3	 1	 4	 2	 9	 i	 48.10 N	 I	 I	 2	 4	 1	 1	 1	 1

21.18 N 5	 2	 I	 4	 4	 2	 2	 1	 98.28 N	 I	 I	 I	 1	 2	 1	 5	 48.11 7	 2	 2	 1	 4	 $	 1	 1	 5

21.28 N 2	 2	 1	 4	 2	 2	 1	 4	 98.25 F	 3	 2	 1	 4	 2	 3	 i	 48.17 N 2	 2	 1	 4	 2	 2	 1	 2

21.21 F 2	 2	 1	 4	 1	 2	 2	 4	 98.38 N 5	 2	 I	 4	 2	 3	 1	 7	 48.18 N 4	 2	 1	 5	 4	 2	 I	 2

21.22 N 2	 2	 1	 4	 1	 2	 1	 4	 98.31 N 3	 2	 I	 4	 2	 5	 1	 4	 48.18 N S	 2	 1	 4	 1	 1	 1	 3

21.21 N 2	 2	 1	 4	 2	 3	 1	 4	 98.32 N 5	 2	 I	 4	 1	 3	 2	 48.20 F 3	 2	 1	 4	 2	 4	 1	 3

11.24 F 1	 2	 1	 4	 2	 2	 1	 4	 28.33 F 2	 2	 I	 4	 5	 1	 1	 5	 48.21 N 2	 1	 5	 4	 1	 1	 1	 4

21.20 II	 2	 4	 1	 2	 5	 1	 3	 2
21.28 F	 3	 2	 1	 4	 1	 2	 1	 4
21.81	 F	 4	 2	 1	 3	 1	 3	 2	 4
31.82 N	 1	 2	 1	 4	 1	 1	 1	 2
31.83 N 1	 2	 1	 4	 2	 7	 1	 2
31.04 N 3	 1	 1	 4	 3	 2	 1	 5
51.88 V 4	 2	 1	 5	 3	 2	 1	 5
31.80 N S	 2	 1	 4	 1	 3	 2	 4
31.87 N 2	 3	 1	 4	 2	 4	 1	 2
21.88 N 1	 4	 I	 2	 6	 3	 1	 2
31.88 N 3	 2	 1	 4	 2	 3	 1	 4
21.18 N	 3	 2	 1	 4	 5	 2	 1	 4
$1.11	 N	 1	 2	 1	 3
51.12 N	 S	 2	 1	 4	 2	 2	 1	 2
51.12 U 2	 3	 1	 4	 2	 5	 1	 2
31.16 N 5	 2	 1	 4	 5	 2	 1	 5
31.18 N 2	 1	 3	 4	 1	 3	 1	 4
12.51 U 3	 2	 1	 4	 6	 2	 1	 2
82.02 N 1	 2	 1	 4	 2	 2	 1	 S
32.89 N 1	 5	 1	 4	 2	 1	 5	 4
82.84 F	 2	 4	 1	 2	 4	 1	 1	 1
52.8$ N 1	 2	 1	 4	 1	 2	 2	 4
32.88 N 3	 2	 1	 4	 4	 2	 I	 3
32.87 N 4	 2	 1	 3	 4	 5	 I	 2
52.0$ N 1	 2	 2	 2	 3	 2	 1	 4
92.88 N 1	 2	 2	 2	 4	 1	 I	 S
32.08 N 2	 2	 1	 4	 3	 4	 1	 2
32.18 U 2	 1	 2	 4	 $	 1	 2	 3
32.11 N 1	 2	 1	 4	 2	 4	 I	 2
22.12 N 3	 2	 1	 4	 5	 2	 1	 4
82.12 N 1 2	 1	 4	 5	 2	 1	 4
82.14 N 2	 1	 2	 4	 I	 4	 2	 2
52.18 N 2 3	 1	 4	 2	 5 1	 3	 Key
32.18 N 1	 2	 1	 4	 2	 2	 1	 4
32.17 N S 2 1 4 3 1 2 4	 Pupil Code:
52.18 N 2 1 5 4 1 2 5	 Sex	 Male/Female
32.18 N 4	 2	 1	 3	 2	 5	 1	 4
32.28 F 4 1 2 5 I 3 1 4	 K	 Researching data from Rank OrderQ 11 (Max 4)
92.21 N 3	 2	 1	 4	 1	 2	 2	 4
32.22 N 1 2 1 4 4 2 I	 11	 Designing data from Rank Order Q 11 (Max 4)

12.22 N 1 2 I 4 1 2 2 4	 Making data from Rank Order Q 11 (Max 4)
32.24 N 4	 3	 1	 2	 3	 2	 7	 4
32.25 N 2 1 1 4 2 1 2 4	 Evaluating data from Rank Order Q 11 (Max 4)
31.81 N 3 4 1 2 2 3 I	 R	 Rese&cthing data from Q7 (Max 4)90.82 N 3	 2	 1	 4	 4	 2	 I	 S
11.83 N 3 4 1 2 4 2 1 1	 D	 Designing data from Q7 (Max 4)
35.84 N $	 7	 1	 5	 4	 2	 1	 3
3505 N 3 2 1 4 2 2 1 2	 M	 Making data from Q7 (Max 4)

E	 Evaluating data from Q7 (Max 4).
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Appendix 2.1.3

Raw data from the information received from 179 pupils during Phase One
regarding total enjoyment score, level of boredom, incomplete Projects.
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Pupil Code:
Sex	 Male/Female
E	 Enjoyment score (Max 40)
B	 Boredom score (Max 2)
I P	 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. Data taken
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.

Key
Pupil Code
Goal 1	 Total goal orientation score (Max)
Goal 2	 Goal orientation score (Max 4)
L/D 1	 Like or dislike design project work (pupil perception)
L/D SA	 Like or dislike design project work (researcher's perception)
C/C	 Can or cannot achieve good results (researcher's perception)
DIM 1	 Demotivated, motivated or conform (researcher's perception)
Matrix	 Code from sample choice matrix (figure 63)
Sex	 Male/Female
F/U	 Finished or unfinished project by school deadline
Ms	 Markasascore(Max4)

Percentage given for project by school
WA	 Wholist/Analytic score (4= extreme of continuum)
IV	 Verbaliser/Imager score (4= extreme of continuum)
Es	 Enjoyment score (Max 4)
D /As	 Design ability (pupil perception) (Max 4)
Cs	 Creativity test score (Max 4)
D/C	 Concept skills whilst drawing (pupil perception) (Max 4)
D / S	 Drawing skills (pupil perception) (Max 4)
WIC	 Concept skills whilst writing (pupil perception) (Max 4)
W IS	 Writing skills (pupil perception) (Max 4)
Acting	 Goal orientation Acting score (Max 4)
P Ia..	 Goal orientation Planning score (Max 4)
Ref 1...	 Goal orientation Reflection score (Max 4)
Teacher Strategy
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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.

Key
Pupil Code
Sex
F/U
WA
Iv
Cs

Ss
Rs
Es
De-s
P1-s
Ms
Pr-s
El-s
E2-s
Dr-s
W r-s
Retro..

Male/Female
Finished or unfinished project by school deadline
Wholist/Analytic score (4 = extreme of continuum)
Verbaiiserflmager score (4= extreme of continuum)
Creativity test score (Max 4)
Percentage given for project by school
Specification score (Max 4)
Research score (Max 4)
Early ideas score(Max 4)
Detailing of chosen idea score (Max 4)
Planning for manufacture score (Max 4)
Manufacturing score (Max 4)
End product score (Max 4)
Ongoing evaluation score (Max 4)
Final evaluation score (Max 4)
Drawing skills score (Max 4)
Writing skifi score (Max 4)
Whether used retrospective designing
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0..40*y 2 8.411	 01	 II 1 17 0 12 3 * 10 S 0 0 I

	

a ..	 37

Pup8 0.4.32/09
0..511.kp 2 5.4.5

a_I.

P.8 0.4.21/04
0.s51I40y 3 15815

a_I.

PupIl 0.4. 36/08
C..511.My 3 5.1.5

a_I.

PupIl 0.4.36/20
0.5.81567 1 8181

a s.

PilpI 0.4.21/03
Cn58I.lIy 2 8181

a_I.

PupA 0.4.32/10
0._IlsIty 2 158.1

a_I.

P.lp0 0.4. 32/02
0.544.417 2 15111

a .4.

PupA 0.4. 32/03
015.11.67 2 8181

a_I.

	

m	 13 14 10 16 11 IS 20 25 II 22 23 24

	

55.5	 1	 4	 IS 3.5 11 22 7	 $ 0 15 4
3*

m	 13 14 15 15 17 II IS 15 Ii 22 23 34

SI	 I	 1 10 2 15	 17 2 2 2 2 3

3,

m	 13 24 15 IS 11 II 10 25 21 22 23 24
15	 1 6 12 15 17 12 12 0 0 5 0 5
40

j	 13 24 15 15 11 II iS 20 31 22 13 24
70	 17 17 12 2 10 2 0 0 0 0 0 5

LI

f	 13 14 15 IS Il 1$ i IS II 22 23 24

51	 1	 5153 3171 4 0 0 0
42

m	 13 11 25 16 17 1$ 10 25 II 22 33 24

55	 1 II 2 10 II S	 S 2 2 2 4 2
42

In	 23 II 15 IS 11 II 15 25 II 22 23 24
55	 I	 2 2 2 2	 5 II 10 1 2 15 2
4'

in	 23 14 15 16 11 IS IS 15 21 22 23 24
32	 I	 2 2	 112121	 I 0 0	 9
45

Key
Pupil Code:
Creativity 2 Total: Total score Max Score 228
C2 order: Position in sample in rank order
13 - 24: Score for each drawing Max Score 19

Appendix 22.3

Raw data from the creativity test given to the 50 pupils during Phase Two.
	p0 0.4.49109	 j	 13 II IS 16 Il 18 10 25 II 22 83 34

8 1.1.1 183.5	 IS 5 9.5 II 18 17 1$ I) U 15 12 18

	

ai..	 I

	P.lI 0.4.07/01	 f	 13 54 15 15 11 38 19 30 38 33 33 24

a. 8538.1.1 188.5 5.31218131)9 15171815111,

.•4. 3

	

911 0.4.49/06	 m	 1 14 15 15 81 ii is a. si s 33

	.4155y I 8.1.5	 175	 19 II 15 16 I) 13 1) II 19 1.5 13 10.3

	

a_I.	 3

	

p.pII C.4s21/06	 1	 13 34 15 II 11 1$ 10 26 21 12 23 24

	

0._II*p 2 8.8.5	 113	 I IS 82 5 15 17 19 I) I) 20 IS 17

4

	P..pii 0.4. 35/17	 m	 13 14 35 16 11 1$ 1) 20 31 12 33 24

0._If.Ity3I 111.5	 1 1)1)16129.51)1218121416

a.w S

	P.,8 c.d.07/05	 m	 13 14 II 16 11 1$ 10 30 31 22 23 24

0._I140 3 5.61 III	 1 2 17 7 SO 9 II 1) 1) 15 IS IS

6

	

PupS 0.4.31/06	 m	 13 14 35 16 11 1$ 1) 25 22 22 23 24

	

0..45*y 1 5.815	 265	 7 13 1 7 Id 17 S 20 U 1$ 10 10

a_I. 7

	

Pups 0.4.35/14	 1	 13 14 II 16 11 18 19 2) 31 32 23 24
0..4I.#j I 5.4.1 157.5 14 14 $ I) 9 1) 15 1) 2.5 15 1) 1

	

.4.,	 $

	

PIspI 0.4.47/14	 I	 13 24 15 16 Il II 39 28 31 22 23 24

C_I1.193t.t.1 185.5	 1)1919 3	 I 15161,1.313 I 17

	

.4.	 I

	

96 0.6.07/04	 m	 13 14 II 26 11 ii 19 35 31 22 23 24

	

c._I*.Ity 2 1.5.1 	 151	 I	 3 I) 7 Il	 II IS II II 15 50

	

a _I..	 10

	

Pup8 C.d.35/11	 m	 13 34 15 16 21 11 10 iS 21 22 33 21

0.61l.6y I 1.8.1 141	 II IS 5 10 14 4 3 1) 12 4 I) 12

	

a.4.	 II

	P.,II 0.4.21/10	 m	 13 14 15 16 II II II IS 22 22 23 24

	

..5I,8y 3 1.1.1	 115	 I	 7 80 I) 5 17 13 12 12 12 17 1)

	

a .4.	 18

	

P.p5 0.4.31/18	 m	 13 14 15 16 11 1$ 19 25 31 23 23 21

	

c..4140y 1 8.61	 III	 1 52 Ii 1 8 15 1 17 17 17 II II

	

a 4.	 is

	

Pspl 0.4.07/06	 f	 13 14 15 36 11 18 18 20 31 22 33 24

	

a.sl.M, 1 1.8.1	 137	 2	 0	 S 1) 10 2 15 II 12 17 II S

	

a .4.	 14

	

PupIl 0.4.35/12	 f	 13 14 IS 16 11 1$ II 35 21 22 23 24

	

C40hd7 1 8.8.1	 133	 1 7 ii 25 1 13 2 15 ii 15 15 14

	

a .4.	 15

	

PupS 0.4.47/13	 m	 13 14 II 36 11 ii 19 ii 21 22 23 34
C..d5.18731M.1 132.5 2.22.5251)7.2106 221)4 1517

a .4. 15

	

Pups 0.4.47117	 m	 13 II 15 15 21 11 1) 25 21 22 23 24
c..4I.I1! I 2.61	 532	 IS 5 15 4 17 IS 12 9.5 12 2 15 57

	

a ...	 17

	

PlIpS 0.4.36/17	 m	 13 14 15 15 II 10 2) 20 21 32 23 24
C4.lty 1 84.1 136.5 2 2 17 II I 13 ii 7.5 8 0 15 15

	

a .4.	 15

	

PupIl 0.4.47/05	 13 14 15 26 Il 15 19 25 II 22 23 24
Cn15I4Sy 2 1.5.1	 131	 II 10 12 25 1 4 10 2.5	 3 15 2.3

	

a .4.	 15

	

Pu.8 0.4.31/10	 m	 23 14 15 16 11 2$ 19 25 25 33 23 24
C.MI.M,2t.u1	 125	 0	 24.5152.50.510156.56.8164.5

	

a .4.	 20

	

PupIl 0.4.36/07	 m	 13 ii 15 16 17 IS 15 25 21 22 23 34
C..4..01 2 8.61	 124	 1 7 10 5 23 11 4 4 55 15 15 52

	

a .e.	 11

	

PupO 0.4.07/02	 m	 53 14 15 16 17 18 25 II ii 23 33 34
C4l.Ity 3 1.61	 135	 1	 6 7	 6	 5 15 15 4 IS 4 15

a_I. 22

	

PupIl 0.4.47/01	 m	 13 14 15 16 17 10 II 25 21 22 23 24
C...lI,ll, 1 2.61 110.5	 80 I 3.5 2 15 3.5 15 II 15 IS II 0.5

a_I. 23

	

PupIl 0.4.07/14	 1	 13 14 15 16 11 II 15 25 II 32 23 34
Cn4140p 2 1.811	 II	 I 4 12 5 5 10 15 2 15 IS 15 12

	

.4..	 24

	

PupS c.s.07/11	 m	 13 14 11 26 11 18 10 20 21 23 33 34
C..Ml.87 1 1.61	 11$	 5 10 12 15 12 10 15 10 0 	 0

	

a.	 Is
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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

[TOI&SOO. 103 /1201

	Enloym.nl	 lndpndn.	 AcAholag Good
born T..In.	 R..uII.

	

si 4	 SPZ 4	 SF3 4	 Sheng project

	

RPI 2	 RP2 4	 RP3 2	 Ru thang pq.d

	

Isi 2	 TS2 4	 TS3 4	 Thir4ng h adudon.

	

WIl 3	 WI2 4	 WI 3 4	 Deb.Iiig d rnoa a..

	M51 3	 US2 2	 usg 4	 Uofodu9on

	MW1 4	 MW2 3	 Mw3 3	 MUigadionwot

	

EPI 2	 EP2 4	 EP3 4	 Eviu.hig ad

	

uWi 4	 UW2 3	 uwa 4	 Uhng ofr md .qument

	

Pwi 3	 PWZ 3	 PW3 4	 PuSng Wg.th.c folIo

	

WRi 4	 WR2 4	 WRS 4	 Wrllngr.port

	

31	 35	 37	 TOTALS /40

	

3.00	 4.00	 3.00 R.n.ard*ig

	

2.67	 3.67	 4.00 Da.Igrilng

	

3.67	 2.67	 3.67 Mhang

	

3.00	 4.00	 4.00 EvMdng

[:x]	 Iisoet, 28	 /1201

Enloyrna.t	 ld.prnid.no.	 Aahf.vfng Good
Iron. T..ofr.r	 R...II.

sPi 2	 SPE 1	 SF3 4	 Shaofngpr,ct
RPI 1	 RP2 1	 RPI I	 R....rcldng pr.ct
TSl I	 YSs 1	 T53 1	 TI**IIIgC(.dUbmi.
WIl 1	 W12 1	 W13 I	 D.b.IIogthc.onld..
USi 0	 MU 1	 MU 1	 Unhkigfrl .don

NWi 0	 MWS 1	 MW3 I	 MUoligonh.00omt
[P1 0	 EPS 1	 [PS 1	 EVU.fr19 ad
uwi 0	 UW2 1	 UW3 1	 UUngfohamd.qum.nt

Pwi 0	 PW2 1	 PWS 1	 Puthng fognhmr tnho

WR1 0	 WRE 1	 WRS 1	 Wgr.port

5	 10	 13	 TOTALS /40

1.50	 1.00	 2.50 R.s..rthlng

0.67	 1.00	 1.00 Da.ignlng

0.00	 1.00	 1.00 MUdng

0.00	 1.00	 1.00 Evhadng

	

Eu)oym.nl lnd.p.ndono.	 Aahl.vlog Oaod

	

from T..ofl.,	 R..liul.

RANK ORDERS
S.mp O.ofolon	 En)aym..d of V.rloo.	 Soon... In

an .njoyma.I of 	 Anpuof s of lb. 	 Anhbofog Goad

	

Proc... In G.anroI Proo..s In Yr 10111	 R..uIts

Re.ewcfdng	 3	 2	 4

Dsnlgnlng	 2	 4	 1

MWdng	 1	 1	 3

Ev.Ju.Iing	 4	 2	 1

	

Noah.. of Prnf.ofn Inooropl.4.	 0 ad ci 2

	

Bored wIth 0a.Ign 	 I

Enhoym.nI	 Ind.p.od.uo.
from local,..

	

si 3
	

SF2 3
	RPI 2

	
RP2 2

	TS1 3
	

T52 2

	

wsi S
	

W12 3
	USi 3

	
1152 3

	MW1 4
	

11*2 3
	[P1 4

	
[P2 3

	

uwi 4
	

uws 4

	

wi 3
	

PW2 2
	WRI 2

	
WR2 2

[nIoy..nl Ind.p.nd.no.	 .,lng Good
from ToonP.r	 R..UII.

RANK ORDERS
Sn.p D.ofolon	 Enl@Dn.nt of Vufn..	 Soon... In

no .nJo,lnoof of	 A.p.of. of th.	 Aald.hag Good

	

P,vo... In G.n.r.l P,on... In Yr 10111	 R.00II.

Rs.omcfdng	 2	 1	 1

OuIgnlng	 3	 2	 2

M.Idng	 1	 3	 2

Evaluofng	 4	 4	 2

Humb.r 04 P.of.nf. loanoIMs	 5 cot of 5

Bored wIth Ds.Ign 	 2

Toad Soar. 58 /1201

Anbiocing Goad
R.SuII.

SF3	 SO4.nhng pro.ct
RP3	 R..WthngPrcSot
153
	 ThInking of odubon.

WIS	 D.IhIkig chasm Ida.
1153	 Uddag hot ndubol
NW3
	 Unking onk monk

EPS
	 Evd,*blg FOad

UWS	 UUng fools and .qumInf
PW3	 Puthng kigether folio
WR3
	 Wiling r.pod

31	 27
	

TOTALS /40

2.60	 2.50
	 R.somhang

3.00	 2.33
	 D.&ghag

3.67	 3.33
	 Uhang

3.00	 2.50
	

Ev.indng

Enoym.nl k,d.p.nd.na.	 AnbInving Good
ham T..oM.	 R..oII.

RANK ORDERS
Sn.p D.dhoii	 Enfayment of Verb.,. 	 goon... In

on .nfnyntsot 01	 A.pn.I of fIt. 	 Mhhdng Good
Proa... In G.....l	 Fran... In Yr 10111	 R..,.Ifs

Re.wcking	 4	 4

DonignIng	 2	 2

1	 1

6th ualing	 3	 3

Numbs. of ProfonS. Inoamplof. 	 2 Oat of 5

Bored with D..Ign	 I
21



Appendix 3.12

Example of data base showing individual pupil responses to: total score for
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 Cod, 35
500.. Mu 40

Enjoyment of Project work 	 19

Independence from teachers help 	 31

Pupil perception of their
Capability to achieve good results

Boredom with Project work

28

Not ud	 AIM. •	 Vs,yb.d

Enjoying Solving problems oneself	 1100Y5	 somstmos
	

00.0.

InM.Quo.m

At Hen.

Carrying out extra work In school

Carrying out .xtr. work at home

Parents interested In the project

Recleving help from parents

:1

Enjoyment of Project work

Independence from teachers help

PupIl perception of their
Capability to achiev, good results

Boredom with Project work

S.... Mu 40

34

32

29

Not	 AISt.	 Vsybeld

Enjoying Solving problems oneself
	

bays	 sa,idm..

It. Ctustoom

At Hen.

Carrying out extra work In school

Carrying out extra work at home

Parents Interested In the project

Recleving help from parents

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 bor.d I	 A Iltd. bored	 Very bored

O.n.r.I

Thea

Design fl gsn04

When thdthed before It. deni. 04th ncl*tg do

Tb. Design Proc... .

Anefyds end edk04on
Rs.s.ch

Eedor

11*dotg of. pro.m eden

Genth9upeen

lt*doig atmenybetsi di..

ouenttping It. thos.n Id..

GhooUng the ml edoofon

Tb. Atsi .04.100

HeW.g t ofIdthofNo..rnft.n I thaw

	

D.sIgnIng	 rntdot en.Ien gdng thdo

Pqt.iIi

Wa$dig out It. lin.nsia.s

Woddng drening.

Making

WdthgfrnmUrW.

Sei10g

Fling

	

O.n.r.I	 Aidrit

The .Ioen..ssof It. process

	

T..cher	
F	 Not bored

	

Dual1,, Proc... 	 Reen..dt	
".'

Ded9Tdng

Eenlu.Ing

Wddig	
When Inisit.d befor, the d.adbe. 04th ncCdi Id do

Inoy byk,1 to .olv. dllUrndd.. 	
I	

'10.n ss.di.nd Itbece.. lone Urn. to maw lawud

At boom I	
.endS.1ce4On

In It. CI..s,.een i
es.th

Thed.,g at. ctoeni to sates

Canmg içWth Id...

1)**ktg atmeny bell Ides.

Desulnge.g It. diosen Id..

chonsig Im It.1 sobjbon

The bil sthlon

H.wtg btdrbattoIdotId...,tset I know
at. I en 9do9 to do

Waltrug on the dkninsia..

Woddng drenng.

WUtog Urn .t.toil.

Flog

Al silt

Tb. abe,,... at the oocss

Tenth... Wçuto

U-

coin

Athoni.

A 11th. bored I V.ry bored

D.eUnIflg I

Making

G.n.r.l

T..cI,er

Dssign Noes..

Enoy kyluig to mclv. Ifbould..

In Its C*mcsra.un
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O.neral

Tb. D..In Proc...

D..IgnInO

MUlng

G.n.ral

T..ch.t

Delign Proc...

En4.y Pylng to .olv. dltIculU..
In to. Clmroom

Appendix 3.1.3

Not bor.d	 A lIttle boi.d	 Very bored 1

Theory

Delign in general

When healiod belore the deadlin. eith nothing to do

When .todr and it talc... big Ime to ln lawd

Analyli, and iedlc.fton

Re..erdl

Ev.IuatOfl

Thrdckcg of. proid.m to edo.

Caning i edo Id...

ThgcdmecyWdilldess

Developing the cflo..n Idea

chng the Anal solution

lb. Anal solution

Had.g btidrdc of loin of W..adoen I know
Wdo on. I au gang to do

Poperwat

Waiting cci the dim.nalon.

Woflilng dr.Mngs

Me.oititcg

WalAng for mawials

Sending

FLog

Al nih

The .Iosouss. of the proc...

Te.chers Irçuin

F.e.eerclu	 G.n.rit 22
I	 Everything

M.Idng	 5	 Theory

Evabiaing	
14	 Delign in general

	

The D.&gr Proc... 	
id bdore th. d..&ci. aidlr naming m do

Wodilog Drige	 1	 When stiok end thetis. long thu. to none towed

57

At halo. 1	 yd.seaeoaiai

17	 R..e.rdu

14	 Evaluation

I	 ThinId.9 oft problem to ado.

I	 Canting upwlAi Ide..

Ii	 Thrddng of many initial Ide.o

4	 Developrig the chosen Id..

2	 Cacoslng the final solution 	 A UtUe Bored

I	 The final solution

5
D..Ignlng 46

11	 e.vug

22	 Wiling

6	 Paperwork

3	 WaIting oil the dlm.mlcns

4	 Waiting drawings

MakIng 12

2	 Pradol

4	 Usawalng

2	 Waldngborrnatsrlof.

3	 Sandlng

I	 FlIng

	

O.n.ral	 18	 15	 Abut

3	 The slowness of the proc...

	

Te.cher	 1	 1	 Te.thers Irçuw

	

De.Ign Proc... 15	 5	 Resewab	 Very Bored

2	 DesIgning

2	 Malting

I	 Evakiating

4	 WrIting

I	 Worldng Dracings

EnI°v inylag to .olv. duffIcuItle.

	

In to. Clsewoom 37	 123	 12	 At hofo. 50	 90	 26
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Extra Time and Parental Help Given to Project Work

end. 7.06	 M

In Schooll	 V 1

How Often	 When
	seine a week

	
diaingtonth5me	 I

	anne a week
	 sihe edred

	

kdossmanth	 1
	

&flngprivaleudy

	

— — need tedding
	

dising othw lessons

	

whenever needed
	

Searday morning

	

3/4 len.. a week
	

bedim ached

olhen as poable

Appendix 3.1.4

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.

Extr. Time and Parental Help Given to Project Work

	PepIlood. 7.11	 F

N 0

	

How Often	 When
	heos a week

	
duing tondn 6nte

	

erros a week
	

aJter sdtod

	

hece a mouth
	

dizing pdvath sejdy

	

any when prolect. need thddting
	

dislng ether lessons

	

*heo.ver needed
	

SaDoday mantog

	

3f4 he.. a week
	

bela. ached

en olsen as posd.le

	

I AtHome 	y	 1

Which Aspect of Project work?	 iia Some 3

setectng a oect 3
reeexth 3

designIng 3

wmlangcuttednrâc.IdsIaIi 3
melding your sinosen dsdgn 1

.vsknstng your pr*ct 3
ngiyorxreport 3

puthng together your design ledo 3

Are Parents Interested In project work 2

Help from parents with project work	 0

.dectrlgsloject 0

reseerch 0

desIgning 0
wodntogouttednric.ldetais 0

making yas thoeen desIgn 0

vsknatirngyoxotect 0
wnIbngn.yoursport 0

pgt.ge5neryourdesignheo C

I AtHome	 N 0

Which Aspect of Project work?

ideakngaplect 0
reseach 0

designIng 0

wakkg outi.aodcel diOde 0

making your chosen desIgn 0
svekmdng your project 0

wti5ng upyor. report 0

puttng together your design Idle 0

Are Parents Interested In project work 0 0

Help from parents with project work 	 0

.deckng a projeCt 0
resewcfl 0

desIgning 0

sorting outtedcnlcel detais 0

making yore dnoe.n design 0

svstostng your project 0
wdnngLyowreport 0

putting together your deulgn idle 0
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Yssr. 10/11

Project work 1

GaGiatalYrlO

Depth Cd mpellancs

Ywail Sd,.ne

9 1

Y..r.789l	 Gene

Choice 34

Skills I I

Treatment 6
of Pupils

Appendix 3.1.5

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

Pii Cede 36.34	 .	 ..	 Pupil. who ilk. A 11W. mat.

	

.::•:	 .•.	 y..rlOhll	 Aledmae I

ChoIce 1	 mcI. tholci 1
to do ma. ujr.eho.

Skills	 I	 Iwantmore. cep.s alma.
slowed to 1w. mecl*wy. & .qulpoont

Vs.l.d
Treatment	 I	 tani mat. rsspanelhl.
of Pupil.	

i... t ma. hospendint
.-ThwitwiwowC	 9)0I hail

ma. endlog
ma. Inteu.edng
ma. ediced
ma. woychh.

ma. challenging
ma. nuohod
Igga prcle

beSet pme

-fwicaunes that coold benslltms
- momr.sschr.quisd

mar. wocolwait
ma. prW
dlelk.d cicu.
wak too .aey

wait baing 1

too many projects

-i-.	 trashed ouhom.
no — projects

—I	 US. dCdce

r	 mush

Canted 4— nit enough technology

I— ho mush woodwoit
L

POP CadS 7.01	 •:. F . ..	 pupu. wI'e Ilk. A little mars I-	 .	 y.srlO/11	 Alotn,oa.

	

Choice	 ,noc.Cdiolce
slowed to do mae be ajiveine.

	

Skills	 I	 tmor..csped.ormas
allowed to 14 mecidnety. & .quipn.nt

heed U ahilti

	

e;t	 L
ma. reaponIe

teal ma. Independent
TIne nenagenal 	 mom thai. aveded.

CaiSeidoiW10	 __________

Year. 10/Il

DepthCdeflence

Project work 1

dleS.d chow

—1	
worlctooeuy

work boring

r	 too many pr

General 1 -1	 beshed outcome
no good projedi

—I	 Ilk choIce I
too much t.ctmotogy

Carted 4.— 
not enough technology

F— 
too mush woodwork

L notenoud.t.ledwo*

A IllS. mareI	 Pupils who Ilk. 	 53 I
y.er1011l	 Alotmar.

more choIce 34
slcw.dtodoma.Iaorxulves 1

I.watma.,cs1.atmae 4
allowed to us. medfllnwy, & equgianed 6

kealedeasdelto 2
led ma. r.eponshls 2

ho ma. kidependerd 2
2	 maegm..valed. 2

ma.anedng 2
ma.krtereallng 3
ma. advanced 2

cadYrto 15 _______ ma. etloyslI. 3
Year. 10/11 40 .—j	 iDoIec*iallenglng 4

mm. Involved I

I	 legged projeCts 3

I	 bstwprojects4

I	 hetIrifedi 3
D.Øi 04 .madwrc. 23 --atcom.s tht could benelt me 2

I mor.ree.ershrer.d 1

Project work 64	
I	

ma.w000eo,t 3
moan predcal 7

Y.wSSdvew 2	 dlilwd drws 2

	

F- CadeolalVewil 9 ..-._
	

wolktao easy 3
work baing 6

i- toomenypredi 1

	

Y.at.7,8,e 24	 Omreral 9	 4 ladiCdilrOhid outoan. 1
nogood projects 3

	

PmsdtI 13 —.j	 ItS. chad. 4

Ir- toomudhledinology 1

	

CanterO 4	 .t......fbtahiJ6hfbb0ih I
too much woodwork I

L	 enough deeded work 1

ma.
- ma. kW.11ng

ma. advenc.d
ma. whoyshl.

ma. challenging
ma. Involved
bigget prcts
beSet rrtt.dw

hadarprojedi
-f-outcomes that coold bwt.It me

- ma. r..saoli r.quInd
ma. woodwodt
- mompreddcal

r

VwilSdiwn.

0dohh1 

Cd YearS

Ysar.7,9,9 1

1
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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.

Pupil C.d. 36	 M	
Pupils wit. liked Year 7.8.9

	

____________________	 A tot more	 A little mare I About 	 the same

Project walk

	

Natire of projects	 1	 —i----	
Enjoyed prqects set

Eacier to do

Number ci small projeots
not at. big on.

Lees prnsca'etolnIlr

ma. aestive

Inot, a.

hsn,totidnitcl
to solo.

	

Paper wait	 Use Iting

i- Lass d.slgnrng

paper wolk

No paper wait

	

Practical	 More practIcal wait

Year 9 Clauses

Cubit ciwo

_ ,w4th ma. of ate.
Mends

Teachers

snare halp bait leathers 1

Different leedss(

PupllCad.7.O6.	 N	
PupIl, who liked Year 7.8.9

	

__________________	 A lot morel A lIttle more	 About the sante

Project wait

	

—j— Ni.olprojeds	 Enjoyed projeclee.t

Easter to do

Number 01 ernst prcjscle
not ate big are

Las. pr.s.a. to Inlilt

ma. crestiy,

mm, kni

dórthav,tothrtitd
prcjec* to solve

Puperwalt 1	 Lasesotting

h-
Lau pspsrwolk

No piper wok

	

Praciwi	 Mo,. prathcel wait

Yw9 cta.s

OUst dee.

with ma, ci at..
Mend.

Teacher,

i	
nor.helpfran leathers

Dlesrent lesther

Pupil, who liked Yea, 7.8,8

Alotmar.16 Alittlemor.29 Abeutls.same47

Project work

38 --- Nsbx.clprqscte 29	 -r-	 Eropad ptojscle set 6
Easter to do 8

Number otwnd pojecle 3
not ass big one

Less posers. to beth 7
more ms.ike I

ma. hit. 3

	

dldclthsvstoil*ikOl	 I
- solve

	

Paperwork 8	 I	 Lass wlhrg 1

	

Las. dasigr*sg	 1

Lies paper wait 5

	

L.Napepeiwait	 1

	

Ptokcci I	 Map praciwiwUk 1

Year 9 Clause,

2	 _____________________________________ Ooletciss. I

witir more closes 1
Mends

Teacher,

6

	

	 maehsskomteethers 2

Ddier.nt leather 4
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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.

: :	 :1	 I::°	 : : M :1

	Opllen Ckoto.	 - flg.t mydn	 8.11 .,1.. 1.

	

Pail Expinineos 2 - Oinel	 SM1d 2	 T.b.

I	 I	 I
I 8ijyed 995nei1.s	 Uk.Ey.d DaT	 j	 a Tne1.21.	 ..,n111*,g 10 lion

	Enjoy.d.otv.1c	 I

	

-	 I
	0,,dallt	 Eiicy.ssWç

my 8.11

I	 I	 I	 I

	

D.1190.19 a	 oq 1	 uie9 I

W51 ar01o,
21O7&I5kI9

21y -
1r4.yneidrc 1

00joy d.119,*ig 1	 56k

P,swdgI.n 01
DeW aid 1109.

Had 1od. a

	

OpIlue dcl..	 - Dóii gil my	 -	 8.11 doC. 11 apI..

	

P.11 Exp.fle.e. 2 - Osonul I	 51110 1 s_c

	

I	 I $1_
lJ9aIuekç

E*YOd	 I	 a T560010$1,	 udllelIkig I. lion

	

5*y.dinlliç	 I

	

-.	 I

Guedilhl 1
U, blP•

I	 I	 I
	Delan91g a	 Deulge	 p.lar9 I	 Pr.s.eladm

5*y_. 1
- 56k haid

maladukdoda

5*,-
- saddog

5*, du114,g	 a*n ni56ul.10

11
Deulge aid 110k.

Ck.l.. .1 Tail

*1lI$olp.l.d
00.1111..

T9. Fuluife

-

- bi1dc56mg	 Condo.	 Euy	 QiuleWç

	

XSE	 Ahoula	 De.i

	

Duelikadoli.	 dee...	 1.19. k*ne

Pyadleid 5.110 t9.fliIbd.w
praCCi .1.10

Cbdbe .1 Tail - Oi*.ul 5*56

MIlotp.l.d	 - hureulkig	 Co.ailo,	 Eaiy	 O56aigiç
01.1111..

A leol a
OulICahice.	 degils	 Mihe l*ns

Th. Fulu.. I -
Pyai*e.IS1dh I

UulaI I. 4e569
Pr56C11 .1410

PMc56. •3e.1e • • M

I dde.	 - 0àt gel my dde.	 856 d,o1.. 10

$1110 2

	

geitlUOs 2 - GaiWul	 spaiic

I	 I	 I
I 8.oysd E1.drofl	 Uk. MWig

	

E56DaT10)V9	 I	 aTaitouo1.gy	 Ie.ladiigbu.on

	

-	 I	 -

	

I	 I	 I	 I
D56gdça	 Dsulge 1	 Ml	 1	 Pruaiid.Uioi

Eodlig . 	 I
soflk. wth Mid	 I

	5*,	
.,.o.	 i	 I

Bi dai*,g t

Pyaindadon 01
DeW aid IM9.Ut

	

SIlo. 017.56	 - Oio10.d 5*sd

	

*0 llolp.l.d	 - L.raW,	 Conlios	 Eaiy	 Oiitai5kç
00.1111..

	

SE	 A 1.56 a

	

The Fat.,,	 d.ma.	 9121.1.1w.

PradICIJ $141.

	

loon..	 LIl,lIodontop
pradml 11db

Hit 10.10..	 ___	OplI.. Clot.. 19 - n gel my	 pi56icit	 •

	P.11 Eopeo1.u.. 195 -	 47	 141	 t

II	

s_c l	s

	

Er.joydD&Tkiyrc 38	 00)oysd E1.onlo	 3
i	 Tulohug0	 i.

	

-	 I 60e.dulN

Deidnhlg& 5	 Deulpi 29	 19.419 96	 1

7,

5	 mutilllojodo

c i

ued41gw96Iiliit.

	

Eijoyded9rI'.g	 IIyW0$diig 1$
.hll'mil.fll.

Pi,w156e.11 1

clot.. ci T.56 I - ahu. 11 p56 I

Mllolputed V	 'o..19 21	 Eaoy 4
O..hIt1..

2	 AIu..la 2	 Du.ie I

	

Thu Fit.,. v __1db.lk.n	
d.gras	 10 lIck...

L•pl3:dc&SldIs g	 UuI10deCp s

	

9.0.,..	 p0561.101db
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Appendix 3.2.1

Example of data base showing individual pupil responses to: positive and
negative comments regarding the use of written communication during designing.

6	 -
2

I	 j
j I
I

.
I________ ____

;11IjI1
EL
E

Ii	 i{

11 111 IPII
2

2

I.

I	 I U
I

I:1	 in

5
2

j I	 :ri !
I

I ________I ____-	 _Ji ____I t	 UIi
E	 •i qil p

i I- 2	 S
a-

-
I•

Ii
w

II	 i	 i i
I gC.-

.	 g
-	 I..

II

I. -	 -	 -
I•-	 C 2 I	 I

ajI i.II	 a
C	

I

U IP

Pa

__j

P1

I

I	 -	 I
I•

I hi i a I -
a ii	 aE	 I	 a 2

I I

___
Iii IiII
S
I

a_II'

•
•

Ij

I

aa
I

___

01 'IPI HII ;
a	 a

I
I

I ij I a a -
I il sE	 - I	 a

t
z
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0 ______________________ I _________________________________

t
2

___

2

Ii l_ I
iii ii

2
U
I-

inn"

i	 f

28
2

.

H 2 -

2
a

2

I
I
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I
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Appendix 3.22

Example of data base showing individual pupil responses to: positive and
negative comments regarding the use of drawn communication during designing.

I
22

fIL' 1I!
2

2

lliU I I
{

E 11

I I I i'

2

1-
U

I

I1 1 1
1; FI2

I! I I ! H

I I

.

2-	 2
I '

I I 

i' i

2

0

I

2

.2

I . III Ii
I: I!
	

1

Z2
.!	 2;2

I

5

I_________

2H-
	 II2 UU

flI	 I12
H_____	 2

IIIU I
ri	 • i

I	 L.ir	 r
L-	 I
IIII
I-

21

I	 i	 I

2 11	 I	 2

___ jI1

I III Ii
1 1

I
!	 1.-s

I
I

I
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Appendix 3.23

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.

F

Which did you enjoy mo.ld.elgnlng or making?

_______________	 ig mors

Eroysd mUdog a lot mors lien dsagidng

Enjoyed d.elgnkig more lien miming
A	 lijoyed dsIchg end making equally

Dlslk.d dielgnlng and miming squally 1

Wit, you plssesd with your dsslgn wodi?

	

Pissur with dssgn wail 1	 I maid drew boon,

	

IhiO4(	 B	 IWoseadwithmyldsou

	

Not jowoad with dsU. wail 	 Will. I hod hod ma. Ins

	

rsenebost.stwsda.s 1	 Iwdeddmorscairhimyacikhll.odthn.

	

Only bsmae. Its Im Is onoudrisdon	 I maw. maersd 01 Is a.onI need hi

	Ms Vlsd Ind	 I could hays dons budo

	

Worddrn'i do It dilisrenly	 I hay, bean gmnen a	 mk

	

T..dnsr thaight I caild hay, dais beont	 Ths doing. wail in not as good on I did lain yaw

	

Your Initial dsalgn Idea. Only mis Ides	 Couldnt t*dr bsya.d one his.

	

Two Ides.	 Tsaduir heVsd

	

Nohaly do.. Is bedaiit 	 Nsgslvs rsonsss	 PUit5 holyid

	

Bein set don.	 Peers holpsd

	

Only beonues ci Is esnflodan	 Thy. an Ideas

	

Idnonal.st Iwenied hi do	 Made up Ideas himit boll Ii,.

8IOIs

	

	 Ddssuaim Idies -of Ins on
Iowa wi..t I waned hi do

	

Fair idies	 Elidsnoo of design sail 1dm

	

NIomiber o(Id..s I	 amos, arong pxjsot hi do

	

Teacher added o• Ideas	 DIdnt bcther hi keep wait

How did you dsyelop your chosen Idea? D	 Did you do an Orthographic Drawling?

	

DId a nis.bw of drawings	 Didint do ai)'

	

kwesdWmhiwokmithowto mod. It 	 Did an cotnographic droning 1
E	

Ordydidftbecaioeolsxaminaian	 Which did you enjoy mosidseigning or making?

	

Only did a.. &ng 1	 wailed fran dhne.gia.sd chaIn	 .;:	 .	 Enjoyed moling roots thai dsulgr*ig I

	

Only did one droning with .s on	 odi dodIaw ks soya rods	 Enjoyed mincing a lot riots lien Mingling

	

I hsw.nt dais that yet	 How did you work out MaMrlaI Shies	 designing mor. lie. machg

	

Did no droning. I sated all yroloanna 	 teidiw gaws me lie was	 A

	

I fll$d5It	 wotad them cot ha mylel 1

	

Ulidincim dsvelopr.int	 Disdhcad designing and mincing equally
F	 me.siredrelouaitonmpanent.I did no dadeg laonin my hood

.. . alan	 Wars you pleased with your design work?
I didint knew hoethi

loads a 3D main	 Fl.on.wth doing. wok	 I maid draw bener
Did boo drawings

used innmat. y	 Its OK I	 B	 Icr. dssaed will, mx Idsas

	

Worked Isrr ord by 51.1 end syot 	 Not pleased with design wail

	

N.gsdws rsupcn.se I	 Irs ins belt set Mi daneLooked It up Si books
Ornlyb.cs.ms Its for Ins ,oandoshion

W.Ilsd herd

	

Woulintdo S etlorenly	 I liars bean gi..al spoor mail

	

Tesulnor thm4nt I could hays dais boOst	 Tins design wakinnotas good on I did law yaw

Who I hod hod ma. Ins

I wade odd ma. cdaxb lIly wok II lied Ins

I hwowswid 011. is.., I need hi

Imade ha.. Mr. boOst

Your Initial dsslgn Id... Only a.. Idea

Two Ideas

No hop damn lie led..

Osoy set dais

Only ber.ues of Is werilicada,

lthewwin.t I wailed hide

Osel.. helped

Fair Ideas

Hardier of Idles

Teacinit added my.. Ideas

How dId you dswelcp your cl.oesn Idea?

Ohio fluanbwofdraes.gs

SwssdiIs* lowoil Outhoishi model

Enjoyed waling dad mA

Only did a.. *nlg

Only did an, droning with does on

IIiewentdalelatyet
Did to droning. I soiled alt fxodenn$

wflltlmad.l
Mk*nel develcpon.nt

I did no *oning ftwaliimyhssd

I diintlunowhowhi

Did truodrawing.

N.ged.. riupornees

Cculdnt lnkdt bsyend mis Idea

Testhan hslpsd

Negafws rsepaw.s Peranha h.lped
Piers helpid

Thin an ld.

haM up Idwa hi sAt hem Idea
Did e,aaim hiss, -waM of Ins s,

Irosisodnat I wanted hi do
Ewdsnoe 01 design wail *1.

amos, wang projod hi do

DodnI ben., hi hasp wont

Did you do arm Orthographic Drawing?

Dint do any

Did aria	 .pfnlc ikueing
E	

Only fdhtbice,., olsxarrinadan

wakid dam dhunsnelaned skeIn

ml do It laur ha sit. make
How did you work Out Ualrh.1 Sian.

Isadwgovemsthiinzea

worked loan mA lot myoid
F	 irn051ured relevant aimp0010te

mad. a kin sirs Impish

medic 30 model hi help

used hmlarmaim liom lit pcjs1*

Waked than out by ilL and arm

Looked it up ii books
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Appendix 3.2.4

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.

	

Widest Cod. 031.4	 DId you .IiJO making It?

Enjoyed It
Is the project ftnhali.d?

Didn't enjoy It

	

FinlaIxad	 1	 OK

	

Almost	 Enjoyed ma. than ySw'lO

	

Not needy	 I	 Too mudi Thmg last yaw

	Not ad.t.d	 I	 Noansaw

	

Rel4ng a, kilo	 J	
Enjoyed lastprojectmor.

Enjoyed II dl itwemit wrong

What r.aaon. glv.n for .noyn.nt on .thsm.lee

	

Enjoyed It more thin any diem projict	 ft louts good nme Ito complete

	

I otto.. It	 I enjoyed condwion .

	

B.cena. It worked	 I lesrftslot

	

Becin.. I needed on. 	 be bs than

	

Ilk. udng th. tools	 Becsua. at ii. diboud.. I enototoWed

	

I Ilk. pding thIngs together 	 I Isanit how in an. ma. fads

	

No r.at given	 I enjoyed soldering

	

Enjoy waking wik wand 	 1	 I enjoyed wetutig

	Ilk. seeing It folelied	 I enjoyed using my bends

	

Ideikemeldng	 lamsproudctlt

	

l.oyuingmatemIa1i	 I lndItsy

	

I enjoy seeing ii. end product 	 I bed to mud . be. management

	

Exam prea.m	 I wasn't entered so didn 't a.. the pdnt

Wsr. you pissaed with your outcome?

Yes1	 ________________________

	

No	 1IIed.eft Cod. 007.1	 Did you enjoy making it?

	

Dmi'titnow	 I	 Enjoyed ft

	

Could do better	 r	 Ia the project lIstened?	
Dednienjoyft

	Wilt itwss better	 ]	 OK

What dmlcullie. did you uncaunfar whilat making it	 No neatly 1	 Too rmsth diesing bet yew
	________________________________________________________________________	

Almost	 Enjoyed mm. thenyserlO

	

Not ebeled	 No
htaoaxacy I	 limber didn't corn.

	

Redng an kilo	 Enjoyed bet project ma.

	

No mention oI.ny boulty	 Change in idiod - gop in Ioiowledgs base	 Enjoyed ft dl Itwectsexasg I

	

MinulecaimingIdle- owing	 Didn't talc, enough time mid cx. _____________________________________________________________________________________

	

Naitiactczlng Idle -wood - d-apped it 	 Not web lcitaiou	 What r.eaona given for enjoyment or otherwise

	

Could an. bole property 	 Mmtulactcsing sill.. lawig oldie poor Enjoyed It mm. than any otter project 	 ft louts good now Ilk complete

	

Ks&i'twodwd dongs out oa.UIIy	 Took too tong	 I otto.. it	 I enjoyed conduction - aitteig jointe

	

Unhappy with osborne	 DeIgning took too long	 Becais. Itwoticed	 IIS.Td slot

	

Too big a project 	 Blow,. I needed on.	 Its belem than &.sItig

like udig the fa	 B.ceuee alike dibattees I toajnW,sd I

	

I lIce potting things ingether 	 I lImit Itowin use elm. s

	No mon given	 I enjoyed eddckig

	

Enjoy waiting with wood 	 I enjoyed wdtg

	

Ilk. seeing ft bellied	 I enjoyed anlig uoyiwode

IdieUc.muldng

	

I enjoy udng instedein 	 I kelftsy

	

I enjoy .eekcg the end product	 I lied to muli DSiaUiagwh

	

Exam preem*e	 I t't milled aon'tee. ii. putit

Were you pleased with your euteome?

Yes

tool

Daitkeow	 .
Could do better

Wilt has. better

What dittosdilse did you encounter whiI.t making Ii

	insocciany	 limber didn't ow.

	

No mention ol any didlaitty	 Change toadied . gap in Imostiedg.

	Meroctodiahig Idle- ailing	 Didn't talc. enough tin. mel owe

	

I.at.t4ankjdng Ists .wood - dledlt	 Notwel faelisd

	

Could sea tool. propedy	 1	 Mmiitodiflç elms . esdig eIrwor

	Hadn'twork.d 1*1g. ant cm.kcIIy	 Took 1* long

	

LwuapçcywEn outsome	 DaIgI*Ig took too Imig

Too fag • pojed
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Appendix 3.2S

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

p.pe ced.035.4	 Positive Comments	 Pupils own choice	 Given context 1
General Questions
	

WouldchooaaD&Ragaln 1
Pleased with Designing	 I	 Enjoyed Making 1

Found it easy to Choose a ptcec* 1
Finished making projeot 1

Pleased with the outcome 1
Perceived 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 lrrponant

Enjoyed doing the research
Drawing - Initial Idea.	 Produced a nurrer ci Ideas

Enjoyed thought processes Invoived In thinking of Ideas
Enjoyed drawing technIque 1

Other general positive corraTlents - quld to do etc.

Drawing - Careful sketches	 Did a nurrber of drawings to develop their chosen klea
Enjoyed thought proceses Invoived In working out details

Enjoyed drawing techniques
Other general positive corrtrnents -can see the need to do them etc. 1

Drawing . Orthographic drawing 	 Did art Orthographic drawing
Enjoyed thought processes Invoived In working out details

Enjoyed orthographic drawing techniques
Other general positive conynents - proud cd outcome etc.

Drawing - Careful perspectiv. 	 Enjoyed drawing techniques Invoived In careful perspeotive drawing	 1
Other general positive comments - proud of the outcome etc.

Writing - Initial Ideas	 Positive comments regarding writing skills on early sketches
Positive comments on thought processes Involved when annotating early sketches

Positive comments regarding the suitability of corretlunicatlng by use of annotations
Annotating inquickandeasytodo

Other positive comments regarding annotation on early Ideas
Writing - Positive comments regarding the skills Involved In produting careful lettering
Careful wrIting, titles etC Positive con.ents regarding the speed at which one could ahieve an outcome

Other positive comments regarding produdng careful lettering
Writing - Evaluations	 Positive cornrrwnts regarding the writing skill needed to corrplete an evakiation

Positive comments regarding the thought proceses Involved In writing evaluations
Other postive comments regarding evaluations

PupS Cud.036.3	 Positive Comments
	

Pupils own choice 1	 Given context

General Questions
	

Would choose D & A again
Pleased with Designing 	 I	 Enjoyed Making

Found it easy to choose a projeot

F(n&red making propr'

Pleased with the outcome
Perceived achievement	 Very well

Well
Average

Not so well
Designing or Making 	 Enjoyed making more than designing

Enjoyed designing more than making
Research	 Thought research was irrortant

Enjoyed doing the research
Drawing - Initial ideas	 Produced a nurtter of Ideas

Enjoyed thought processes Invoived In thinking of Ideas
Enjoyed drawing technique

Other general positive comments - quick to do etc.

Drawing - Careful sketches	 Did a nurrOer of drawings to develop their chosen idea 	 1
Enjoyed thought proceses Involved In working out details

Enjoyed drawing techniques
Other general positive comments - can see the need to do them etc.

- Orthographic drawing	 Did an Orthographic drawing 	 1
Enjoyed thought processes Involved In working out details

Enjoyed orthographic drawing techniques
Other general positive comments - proud ci outcome etc.

Drawing - Careful perspective 	 Enjoyed drawing techniques involved in careful perspectve drawing
Other general positive comments - proud of the outcome etc.

Writing - Initial Ideas	 Positive comments regarding writing skills on early sketches
Positive 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 - Positive comments regarding the skills involved In produting caretul lettering
Careful writing, titles etc Positive corrinents regarding the speed at which one could ahieve an outcome

Other positive comments regarding produting careful lettering
Witing - Evaluations	 Positive comments regarding the writing skill needed to corrtiete an evaluation

Positive comments regarding the thought proceses Involved In writing evaluations
Other postive corrrnents regarding evaluations



Appendix 3.2.5

Summary of Positive Coninents	 PupIls own choIce 30 GIven context 10
WoulddiooseD&Ragaln 25

General QuestIons	 Pleased with DesignIng	 19 Enjoyed Halting 26
Foutditeasytochoo6eapmjeot 21

Fidlshedmaldngprojeot 24
Pleased with the outcome 23

Perceived achievement	 Very well	 1

	

Well	 7
Average 1 9

	

Notsowell	 8
Dü1Jiing or Making	 Enjoyed making more than deaning 32

	

Enjoyed designIng rrrore than making	 6
Research	 Thought research was lrrportant 25

Enjoyed doing the research 20
Diiwing - initial Ideas	 Produced a nunter of ideas 19

Enjoyed thou9ht processes Involved In thInking of Ideas 12
Enjoyed drawing technIque 15

Other general posItive conanents - quIck to do etc.

	

Diiwing • Careful sketches 	 Did a nurrOer of drawings to develop their chosen idea 	 21

	

Enjoyed thought pmceses Involved In wanting out detaIls 	 3

	

Enjoyed drawing techniques	 4

	

Other general positIve comments - can see the need to do them etc. 	 9

	

Drawing - Orthographic drawing 	 Did an Orthographc 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 perspeotive drawing 	 I I
Other general positive comments . proud of the outcome etc. 11

Writing - Initial Ideas 	 Positive comments regarding writing skills on early sketches	 1

	

Positive comments on thought processes involved when annotating early sketches 	 8
Positive comments regarding the suitability of communicating by use of annotations 1 0

	

Annotalinglsqulckandeasyt000	 2
Other positive comments regardIng annotation on early Ideas 10

Writing -	 Positive comments regarding the skills Involved In produdng careful lettering 	 8

	

Careful writing, titles etC Positive comments regarding the speed at which one could aitleve an outcome	 4
Other positive comments regarding produdng careful letterIng 13

Writing . Evaluations	 Positive comments regarding the writing skill needed to corrç,Iete an evaluation 	 2

	

Positive comments regarding the thought proceses Involved In writing evaluatIons 	 4
Other postive comments regarding evaluations 14
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Appendix 3.2.6

Example of data base showing individual pupil responses to: a summary of
negative comments
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Appendix 3.2.6

Summary of Negative Continents	 Pups on cholco 30	 10
WouldnotthooseD&Ragaln 11

Not pleased with designIng 13
Did not enjoy makIng 4

General Questions	 Found It dfflcult to choose major proleot 14
Did notf hmajorprojed 17

Was not pleased with final outcome e
Vwiy well 1

P.rcelv.d achievement	 Well 7
Average 19

Nolsowell 8
Notwellat all 5

Enjoyed mailing more than desIgning 32
Designing or Making	 Enjoyed designIng more than malang e

L)ti not think research was lrrpoilant 13
Research	 Did not enjoy doing research 17

Negative comments regarding usefulness of drawing Initial ideas 26
Drawing Iiiltii ides.	 Did not enjoy thlnldng of Ideas g

Did not enjoy drawing Initial Ideas ii
Other negative comments regarding Initial ideas . tsdlou etc 3

Negative comments regarding usefulness ci developing Ideas on paper 20
Drawing - Careful sketches 	 Did not enjoy woddng out detaJ 11

Dldnotenjoythiatypeof drawing 12
Other negatIve comments regarding developing Ideas . lime consuriwnlng 010. 9

Oid not do an orthographic drawing
Drawing - Orthographic drawing 	 Do not enjoy the thought processes Involved 2

Do not enjoy the drawing technique Involved 11
Other general negative comments - Not needed, time consumiolng etc ii

Negative comments regarding its usefulness 1
Drawing - Careful perspective 	 oiniifties with drawing technIque 8

Other general negative comments . time consurrrning etc 8
negative comments regarding writing skills on early sketches ii

tine -	
as Negative comments on thought processes Involved when annotating early sketches 4

Negawe comments regarding amount of time wasted on annotatIon 2
Other negative comments . not truthful etc 9

negative comments regarding the slill required to produce caretUl lettering 7

-	
Negative comments regarding the time taken to produce the careful lettering 8

ful wr ng. titles etc

	

	
Other negative comments regarding careful lettering - avoid ding ft etc. 6

Negative comments regarding writing skills needed to conçlete an evaluation 6
Writing - Evaluations	 Negative comments regarding the thought processes Involved In evaluatIons 14

Negative comments regarding amount of time spent on evaluatIons 	 9
Other general negative comments regarding evaluations . only do ft for assessment purposes etc. 19
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Appendix 32.7

Example of data base showing individual pupil responses to: was the research
stage tackled; where was the research carried out; was it important; was it
enjoyed; what sources were used; was analysis carried out.
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Appendic 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.

Pupil Cads 035.5

CId you mU. modal, durIng th. d.slgn proc...?	 What typa of modal?

	

Mad, models doing Ii. process	 1	 Card models	 1

	

Olóttm*.models	 Ftdz,modSs
Why did you inaka a modal?

	

Helped in. sort out problems 	 i	 HelPed inS 515 tiow to9 Sm.. 90519 to be

	

T.artie told ma to	 I	 to

	Dldstn..d mwv.y *dghlluwezd
	 Itwodd have helped

	

Woiedt h. helped in.
	 No tone

How well do you feel you hay. don.

	

In your final p.o.ct?	 Would you choos. to do D&R again?

Yes I

	

We'	 No
Averag. 1

Notaowsl

Notwet al

Why?
I	 It

Deelgning dldnt put toe oft

I e*ydeelgning wid melting

I coidd have winked harder

Otileheppywlthmycholoe

Best leesal to tie week

d have No.0. lengusge instead

PhisTedinotogy aid D&C

I thurd( So

I didnt usderdand tea other No

Sgtoes you a dwece to make Bergs

Posetoly D5C - mm. dosing less mddng

Lilt. melting Serge to here home

DartII'alt

Good wted . not my scene

I world MM lectordogy

Know more aboid D&R

Fed ç with tie wok

No help ban leathers

PopilCods 032.3

Old you nab, model, during to. desIgn proc...? 	 What typ. of modal?
Made models fixing the process	 Card models

Dlflit mdi. models 1	 FtA Mo. models
Why did you nob, a modal?

Helped me a.. how tog ltw going tebeHelped ml sort out problems

Teacher toi me	 Forgot to

It wordd have helpedOldet need mm very ekdghdmward
No toneWouldt have helped me

How well do you feel you have dons
In your final protect?	 Would you choose to do D&F1 agaIn?

V.iy well Yes
we' No

Sunwnaiy of Blelelt.

	

Not so mel I	 Old you mall. modal. durIng Ii. desIgn proc...?	 What type .1 model?

	

Notwell ate'	 Mad. models stflro Sr. process 8
	

C.d..o	 7

	

Olthrtmdw models 32
	

Fie'sNo.o	 1
Why?
	

Why did you nob. a modal?

	

Ieroy.dIt
	

I didot ixrdersbnd the other No	
Helped m.sottmrtproblem. 6	 Nelpedm.saehoablgltwssgalrgtob. 1

	

D.elgnng didrit put me oft
	

tglvas you a dr.nos to make ll*rgs	
Taedrerlsldm.$ 1	 I

	

lfldetltoth.otherthotces 1
	

Posdaly D&C . more eardng has melting	
CIdirtireed are vey ebagtrllametd 5 	 ttwA1 boss bead 2

	

I eroy dodging and me.hrg
	

LiKe melting thIngs to Mite home	
WwIdt have helped ma 4

	 PloBe. 2

	

I ccdd have waited herder	 Dart toe It

	

Otdte happy with my eliot..
	

Good mrKect . not my scene

	

Best leeear In Ira week
	

I would tilt. teclirdogy

	

d have Miter a bogus9. Instead
	

Know more abord DSR How well do you feel you hey. don.

	

Pins Tedindogy aid D&C
	

Fed up with the wcut
	

In your final pro4sct7	 Would you droo.a I. do D& agnbe?

	

Iderlsso	 No help ban teachers
	 Vymdl 1

	

wei 7	 N. 11
Average 19

linteowes 8

Notwdeld 5

Why?
IircyedIt 8

Deslg*rgdidn'tputm.olt I

I dithitli. tee other choIces 4

IeoydealgrIngsodmelckrg 1

I outed have ed herder I

OriI.heppymllrmytholce 1

Best leesar Sr Ii. week I

Id have Noan a largusge Instead 1

Pins T.drmrdogy end D&C 1

IIfrtteo 1

Idldiitlerde,dalst Ire oNo 1

ftØvesgoiathenceto	 3
Pc.dayD6G -man &ig less.sItorg I

	

Lilt. making Seigs bMM	 2

2

Good .it4edt-Ielayeow. 2

1

ee ekindO 1

	

Fed up vdli Se	 3

2
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NO. but

buN. thwibeisghadwd.tbmisi.

teacher ollmad Id...

Olvsii context

NO
dltmit*ikolansie. 1

got Idea bun ocialogu.

le.therwooldritislm. do any ci my
.Ugg.silon.

wrote mJt list but cudot thoco.

difficot i.	 ci pred that Would get
good math. Pupil Cads 007.5

Project Choice

PUPIl. own alicia.

Appendix 3.2.9

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.

Pupil Cad. 032.3	
Project Choice

Pupil. own alicia.	 OlVsn cenl.xt

Sdiaol N.m.	 Exandnatlon qu..11on

Was project choice easy?

	YES	 YES.but

	

personal need	 teether wanted me N do .ometd.g eNs

	

scmethhig Interested N 	 elomte i*dtotldui

	

mid. thai..	 had N thing. it. .nuigh resesith

— need

wreN out list and tha..

want then.

copied testher. hail

Pe,ceptlon of how well they had done

Vetywali	 Wit	 Average	 Notsoweil	 Notwel slit
	 School hem.

	
Exandnitlon question

Was project choice easy?

	YES 	 YES,but

	

patmond need	 teether waited ma N do eomidilng Us

	

.omit*Ig Interested N	 dowN itedicild..

	

wide thai..	 had N thing. not enwgh res.stdi

— a.ed

aid list sod di...

want than.

copied testhits bait

NO
dlimdttethInkolaiit,. 1

got Idea bun catalogu.

teether wculdn't ham, do any ditty
.ugg.stan.

wrote out list but caiddet thoos.

dIScuft N ftdtdt ci po'ed that would get
good math.

NO. but

better than baNg had do*tNmdis

leidier olfered Idea.

Perception of how well they had don.

Verywdl	 Wit	 Average	 Notsowel	 Nstwelcid
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14

22

32

41

54

12

71

ii

'0 1
ii 2

12 1
13 1
'4 1
15 4

ii 1
17 1
is 4

18 1
20 2

21 2

22 2

23 4

24 1
25 1
20 1
27 2

25 2

20 1
30 1
SI I
32 2

33 1
54 1
ss 2

31 3
37 4

30 1
30 2

40 1
41 2

42 2

43 1
44 1
45 1
40 1
47 4

45 2

45 2

50 1
SI 4

52 1
53 1
54 2

55 2

ii 1
57 2

5$ 1
50 1
00 1
ii 1
$2 I
03 1
04 1
.5 5

IS I
57 1
•0 I
00 2

70 2

71 1
72 2

73 1
74 1
75 2

70 2

77 4

75 1
70 1
so 1
Si 1
52 1
53 2

84 2

PupilCod.	
1

13
24

35

42

$2

.5
74

54

.5
10 4

11 4
12 1
15 1
14 2
18 5

1
1? 2
Is S
10 5
20 5

2
1

23 4
24 5
25

2
27 4
20

22

1
31 5
32 4
'	 1

2
35 4
3. 5
3? 5
3' S
30 3
40 5
41 2

45 5

43 3
44 5
45 5
4$ 3
47 5
4$ 5
4. 4

50 5
51 4

52 5
83 4

54 5
55 5
si 2

.7 4

$1 4

80 5
l0 5
II 4

os 1
12 4
.4 4
.5 5
us 2

01 5
.5 5
.5 5
70 5
71 4

72 4

2

4 1
75 3
7. 4

77 5
7. 5
7. 5
50 5
•1 5
52 4

53 5
.4 4

cont.

Appendix 33

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

Aru. of Strength

Cen4edng ll.woc$

Puuhing on

Weakest Areas

Orgar4sa2on/Aaeonng Ti*z

Evsua2ng the F°°'S

I
_Pupil Cods .2l;12 . : : J

Areas of Strength

EvIung the poosis

R.cognlsthg opposta4les'GIIOr,U . ki

Weakest Areu

Orgsniss4on

Mkig Uhp.n
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[ uft' Code

Acthi €S-	 PlannIng 7	 Reflecting f

Ares. of Strength

Canedng hiwodc

Weakest Areas	 i4
	

43 3

23
	

44 3

0rakisTlI1g
	

23
	

45 4
43
	

4. 3
As.ssMg due euoc5rtg sfltu	 .3

	
47 3

.3
	

4' 3

73
	

45 3

$2
	

50 3

.2
	

ii 3

10 3
	

52 3

ii 2
	

53 3

is 1
	

54 4
is 2
	

55 3

14 3
	

5. 3

is 2
	

57 3

is 2
	

5' 3

17 3
	 as 2

15 3
	 so 2

15 3
	

Si 1
20 4
	

S2 3

ii 1
	

.3 3

22 3
	

.4 3
23 4
	 is 2

24 3
	

S. 3

35 3
	

67 3

25 3
	

5' 3

27 3
	

60 3

is 2
	

70 2

so 2
	

71 3

3° 3
	

72 3
31 3
	

73 3
32 2
	

74 3
33 4
	 is 2

34 3
	 is 2

35 2
	

77 3
35 3
	

75 3
Si 2
	

15 3

3' 3
	 so 2

35 1
	

ii 4
4° 2
	

52 3
4' 3
	 as 2

42 3
	

Si 1

12

.2

33

41

.1

.3

72

.3

.3

10 2

11 4
12 1
ii 1
ii 2

15 1
1. 2

17 1
11 3

is 2
20 1
si 2

22 3

ss 4
si 2

25 1
is 2

27 3

25 3

20 2

30 3

31 3

32 3

33 4
34 3

3 2

so 3
37 1
35 2
3. 3

so 2
41 3

42 3

43 2

44 3

is 2

4. 4
47 3

4S 2

4. 3

5° 4
51 4
52 3

53 4
54 2

55 3

iS 2

57 2

5. 3

5. 2

.0 2

ii 1
ii 2

•3 2
.4 3

.5 4

.. 4

.7 4
is 2
.5 2
70 3

71 3

72 4
73 1
74 2
75 1
76 1
77 2
7. 3

75 3

so 2
II 4
52 1
53 1
54 2

Pupil Code 07O5

ActIng 12-	 PunnIng 1&	 Reflecting

Appendix 33

Areas of Strength

Evaka0ng

GonPng he wodc

Weakest Areas

Pi*lilng e,

Ausiubig hI risle



Appendix 3.4

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

PupS ood. 21.2.03	 U.l&F.mal. I

Enjoyment of Design Process

ssted.ptcject 3
resewdlsprcject 4

*Mgof.rumbctlds.s 2
.mddng mitdectdioeenlds. 3

n.ldng tho.en sc4u0on 4
making thoeen ududon work 4

lideg teote end equm.nl 4
ungth.po4ect 2

putdng tegethet a 1db 4
wntngyo(,report 3

Dmdeg Caiorpte 11 IctI -30 37 5

Dwong8dM 71 To.1O0 71 S 2

flmlUead 22 T-	 88 5
Wd5ig0ofloep* 48	 To-65	 74 S

WilIng $145. 5	 lotel - 10	 50 5 1

miSused 9	 Told-tO 90 5

WA,es. 1.08

01 0
02 4
B3 4
04 5
85 5
86 4
87 0
08 4
us 4

BlO 5
BlI 5
812 5
813 5
B14 0
815 2
016 4
Bi? 5
01$ 5
016 4
820 0
821 0
822 4
823 0
824 4

Vi roll. 0.97

025 4
B2I 4
827 2
021 4
828 4
030 4
831 4
B32 4
033 4
834 4
035 5
038 4
837 0
021 1
B31 2
040 4
841 5
842 5
043 5
B44 4
041 1
B4S 4
847 5
048 5

	

PupS s.d. 21.2.03	 I	 1.08	 0.97	 4.56	 2.48	 98	 90

Rw* order ol Enjoyment Sneger Verbeboer Orsdug WilIng Generd

	

snjcym.nt	 Score	 1.086+ 1.085-	 AbIlIty	 AbIlity	 Design
Abdity

	

Research 3	 4	 *	 65	 71	 68

	

Design 2	 2.5	 Whdlst Andy.t

	

Make 1	 4	 1.08-	 1.10+ CieulkityScue Complete project

	

Evaivate 4	 2	 *	 U	 Q

PupS s.d. 492.06
	

UaI&F.mal. m

Enjoyment of Design Process

.eIect.prvfed 2
reesmth a project 3

Igolamimberololses S
wo.ldng omit ds5.Ss ol diosen Idea 2

meldeg diceen eduton 2
msldng choelul eduim womb 2

udbug teote end equtyment 3
.vdu.dng the project 1

puteng tegethera loll. 2
walIng yma report 2

DrawIng Cuicepte 14 Told-SO 47 5

Drng9dk 74 Told-tOO 74 5 2

This U.ed 12 Told -	 4$ S

WilIng C000SpS 47 Told..65 72 S

WilIngSlc	 6	 Told-lO	 00 S I

Thieused 6	 Told-lO 10 5

WA m.d. 2.44

01 4
02 5
02 5
04 4
05 5
o.5
07 0
812

us 4
010 5
811 0
812 5
813 4
814 4
Ois 0
OIl 4
017 0

au 4
015 0
820 5
821 0
B22 5
o 5
B24 0

vIiusI. 1.02

821 5
021 4
827 0
02$ 4
825 4
830 4
831 4
032 5
033 5
034 5
035 4
031 2
'37 4
035 0
035 4
040 4
041 4
842 2
043 4
044 4
045 4
... 2
847 2
841 4

	

PupS end. 49.2.06	 m	 2.44	 1.02	 4.93 2.44 98	 100

R.r* order ol Enjoyment Sneger Verbetleer DrawIng WilIng Ganerd

	

enjoyment	 Score	 1.086^ 1.085-	 AbilIty	 AbIlity	 Design
Ablity

	

Research 2	 3	 *	 56	 64	 60

	

Design 3	 2.5	 Whdl.t AnUy.t

	

Make 1	 2	 1.08-	 1.16+ Creabety 3com. Complete project

	

Evaluate 4	 1	 * 175	 U	 E

Refer to Pupil Questionnaire Page 212 for Information regarding Questions Bi - B48
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Appendix 4

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.

Q
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.

Q
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.

Q
The pupil groupings at the moment are they in vertical groupings?

A
For pastoral purposes we have just moved to a horizontal system.

Q
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.

Q
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.

Q
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 fmished 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 wa 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.

Q
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?



Appendix 4.1
Trwcripts from Interviews with HOD

A
Technology.

Q
And that has about - percentage wise?

A
Jn 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.

Q
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 wifi 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.

Q
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

Q
As far as the department is concerned do you encourage homework with all groups7\
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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. It is
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'.

Q
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.

Q
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.

Q
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
it is different aspects of the same thing.

Q
How much time did they have in a week?

A
Two periods.

Q
Which is?

A
Two times 40 minutes.

Q
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

Q
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.

Q
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
TechnologyD&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.

Q
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. It is 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.

Q
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 51 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.

Q
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

Q
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.

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

A
Because eveiything 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.

Q
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. I can recall 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.
Q
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 fmd things out.
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Q
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.

Q
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.

Q
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? 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
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 caxchment, 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 caichment. 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.

Q
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.

Q
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 groupings organised this is pastoral, are they vertical, in houses, or are they
horizontal in years?

A
They are vertical in houses.

Q
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.

Q
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 ax 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.

Q
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?

Q
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.

Q
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
in 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.

Q
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?
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A
We do in 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.

Q
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. It is not a problem that
is going to change it is all to do with youth.

Q
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 pmject
they simply see it as another medium.

Q
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 expenenced a
short graphics course, and likewise they have been involved with a technology task which
involved a little science and maths. I don'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.

Q
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.

Q
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.

Q
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.

Q
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.

Q
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&Ts 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 wifi 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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Q
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. It is quite acceptable within our deparInnt,
and we have discussed it, for lets say there are four similar joining operations to be carried out on 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.

Q
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 t. 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 tenns 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.

Q
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
do is use it. It is not down to academic excellence it is down to diligence it is down to effort.

Q
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.

Q
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 fmd 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.

Q
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. Wehaven't had that for a long time. It could still
happen.

Q
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 iniagineci,
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?

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

A
Okay. So your research I don't normally fmd 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.

Q
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 thy stage and then you are asking for research, I try to
integrate research with corning 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.

Q
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.

Q
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
I don'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.

Q
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
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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
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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	 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 butl don't think we need to think ofa lot of ideas. Idon't like thinking ofa 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?

037 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?

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

A written evaluation
Q	 Do you like doing this?

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

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

Bird Table.....exam question 3 or 4 to choose from.

Did you do any research?

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

A	 I did it because I had to.
Teacher and my Dad thought of areas to research.
It did help with a few ideas.

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

Q's	 About designing?

A	 I completed the project.
080	 I was pleased with it ...one of the best pieces of design work I've done. I had to sit

down and get on with it all at once. One and a half hours.
089	 I had to work to my drawings. ...if mistakes I had to put them in my evaluation.

Q	 How many ideas?

A	 4-5.
099	 Went into the examination knowing what I was going to do.

I included sketches in my research.
107	 I did a working drawing.
111	 I had idea before exam on sizes and materials.

Used ideas from other projects for materials and joints.

Q's about Making

I finished it.
I was pleased with it.
I enjoyed it.

121	 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 fmd anything difficult in the making.

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

A	 No.

Q's	 about Evaluating
Q	 Did you do it?

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

Q	 How do you feel you have done in your project?

A	 Well.

Q Why?

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

Q	 What will you be doing next year?

A	 Hoping to stay on to do A levels.

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

A	 I would choose Electronics and technology but quite enjoyed D & R.
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Q
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Do you take either Technology or Design and Communication as well as D&R?

OnlyD&R.

How many D & R projects did you do?

4or5.

In D&R which of the following aspects have you done: Design and Make projects;
Theory; Theory homework; Project work homework?

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

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 fmd 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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060 A	 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.

Q

A
075
078

080 Q

084 A

Q

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

Basket ball ring ....I started but never finished.
It was way out of my depth. I chose it ......it was the only thing I could think of.
Easy to think of, difficult to do.

Did you do any research?

Yes. I did 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.

086	 It was a relief after struggling with drawings.
095	 Did research at home and at basket ball club.

If all my design work could be writing rd get by.

Q's	 About designing.

100 A	 Yesldidit.

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

Q How many ideas?

107 A	 Drew up a number of ideas. ...5 of them.
112	 Needed help checking that I was on right track. Uncle and teachers helped.
121	 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.

	

126 Q
	

What about materials?

	

A
	

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

Q's About Making.

134 A	 I didn't finish it.

Q

A

145	 Q's

Q

A

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

A

Q

A

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

Just doing D & R.

Did you do projects

Yes

	

013 Q	 Jn 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 airight

	

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. I like it because it shows how it works. It is good to communicate to other
people.

Careful lettering for headings, title sheets and on working drawings

	

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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	050 Q	 Do you like doing this?

	

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

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

	

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

	

A	 Cassette holder and CD holder

Q	 Did you finish your project

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

Q

072 A

Q

A

Did you choose the project?

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

Did you do any research?

Yes.

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

080	 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.

Q's	 About designing.

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

105 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.

	

Q
	

How many ideas?

	

121 A
	

Drew a number of different ideas on paper. . ..can draw so I like drawing.

Q	 What help did you have?

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

Q	 Did you do drawings to develop chosen ideas?

A	 Yes.

Q	 Did you enjoy doing them?

A OK

Q
	

What help did you get?

A
	

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

A	 No, didn't do an engineering drawing.

Q	 How did you work out the sizes?

A	 UsedaCD.

Q

A

Q

A

Q's

155 A

Q

A

Q

A

174 Q

A

145 Q's

Q

A

Q

A

School 047
Pupil 1
05 Q

A

Q

A

Q

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 modeffing?

No, others did. I don'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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	027 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
029 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 airight.

Working drawings
037 Q	 Did you do this?

040 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?

	

044 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?

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

A written evaluation
050 Q	 Do you like doing this?

061 A

Q

A

Q

065 A

Q

068 A

Airight. 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 fmd it easy to choose a project.

Didn't your teacher help?

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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107 A

111

116 Q

A

119	 Q's

Q

A

Appendix 42

	

Q
	

Did you do any research?

	

071 A
	

Yes.

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

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

077
	

It was airight having to write up about research.
079
	

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

Q's

080 A
084

090

Q

A

about designing

I enjoyed making more than designing. Definitely.
Pleased with designing. My thawing 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.

Q	 Did you do drawings to develop chosen ideas?

098
	

I enjoyed working out details better.

Q	 Did you do working drawings?

101
	

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

Q	 How did you work out the sizes?

A	 Teachers helped.

About Making.

Just fmished making it. I enjoyed it definitely. I enjoyed 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.

Q	 Did you enjoy doing it?

A	 It was airight. 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

School1	 032-	 ]Pupil[	 ci
DD C\TT('P

1Q3
-_--

L--rJ--- L7kQ.

Date started:	
'-r1

ApectS tackled (since last meeting)

Code

Context given [.

Free choice LEa-

No.of sheets

3Dmodels	 [_]

Modelling methods
used:

k	 -kG(
&dS

-

c&Qa

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

__

(b-sf L	 oU- S CL¼ ,? d L_1—_.

crayons	 marker pens

paints

Ce— -e
	

WRITING

lettering

DIFFICULTIES ENCOUNTERED

Thoughts	 Drawing
	 Wziting
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2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

isometric

-

-

-

Appendix 43

School1	 03 2_	 Pupil	 0
Aspec tscUed (since last meetin	 7_

I i_o3l__1_3I

No.of sheets Li_I
3Dmodels	 I_Ti
Modelling methods
used:

- -- L±-

aL	 UQLt

c&.Qio jy ep i&A.Qd tc1

c L

U k
ioujec 422C k0	 b

CC,t1JQ	 &LLLL

ctI

YthVp
QçL(,LQJS	 ki	 /Z
AQV k sL °	\ -e4.

DIFFICULTIES ENCOUNTERED

Concepts whilst	 Drawing

elevations 11e.ction

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

COLOUR

crayons	 marker pens

paints

WRiTING

Annotations

CarfuI lettering

Date _(7rff1Jc:t1

Writing
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School1ü	
Pupil	 o	 ____________

Aspects tackled (since last meeting) 	

Code	 9/3 _I

No.of sheets

L lt j 4 3D models	 I

Modelling methods
used:

2D FREEHAND

-	 ____	 perspective isomec

elevations	 sections

2D INSTRUMENTS

I

perspective isometric

elevations sections

OTHER

(erspective " isometric

e ev ons

INSTRUMENTS
MEASURED

COLOUR

crayons

paints

WRITING

Annotations

marker pens

Careful lettering

kI4z pfoc17

Date J 71*-

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing 	 Drawing	 WritIng

7?



perspective isontiic

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

crayons	 marker pens

paints

WRITING

Appendix 43

-	 School1	 1Pupil	
c	 6-	 I

Aspects tackled (since last meetin

if

Code O?_1o/3_I
No.of sheets

3D models	 E:—i

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

\jji
	 OTHER

COLOUR

dQhZLJ-' L-c LJ

jA	 ik	 I	 cLçc	
(

- -ta, .

kD

	

	 LoL1	 LJ

0LUJ oTfe 6QJ \\ f ç

j	 -u'jLcV	 t.,d-

IQ L L v eA

Concepts whilst drawing,,- Concepts whilst writinj	 Drawing	 Writing

Date [ Srt- t_tc}
Ck

i'ips 	 _	 , cx '

7



-	 School1	 1Pupil1	
( 

L)	 I
tacK1ei (since last

Appendix 43

Code 
Lc,faJ3I

No.of sheets

3Dmodels	 I

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Report

Date( '-Vri--J Uof-

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing
	 Writing
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School1	 1PupilJ

pects tackled (smce last m

CIUL	 t

i71L
A1

LcVZwut

C

cpQd

Appendix 43

Code Ic(o1jJ
o.of sheets [_]

3Dmodels	 ___

'1odelling methods
used:

D FREEHAND

erspective isometric

levations	 sections

D INSTRUMENTS

perspective isometric

levations	 sections

NSTRUMENTS
4EASURED

erspective isometric

[evations	 sections

THER

(

DIFFiCULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing

OLOUR

rayons	 marker pens

paints

VRITING

.nnotations

arefiil lettering

eport

ateE	 t1( I

Writing
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Schoolj	
-	 I Pupil J	 I

Aspects tackled (since last meeting)

-p

L

L	 Q-

t
'

(JI 	-

Code Lt-2-/ 
/

No.of sheets

3Dmodels	 I	 1
Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations	 sections

OTHER

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Report

Date l M1€L&t	 T(+I

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing	 Writing

81



Appendix 4.3

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing	 Writing

Code I
No.of sheets J
3Dmodels	 I
Modelling methods
used:

2D FREEHAND

perspective isomeuic

elevations	 sections

2D INSTRUMENTS

perspective isontric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isontnc

elevations sections

OTHER

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Report

Date I IttV&I	 I



School1	
I 
Pupil	

I

tackiei(smcelast

Q7Lk

Appendix 43

vOQ

Code 
Ic2-.c3I

No.of sheets

3Dmodels	 I

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

COLOUR

/
	

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Report

•1

DaEe MRtLf]

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing 	 Drawing	 Writing
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perspective isinetnc

elevations	 sec1ics

OTHER

COLOUR

crayons	 markes pens

paints

WRfl1NG

Appendix 43

SchoolT 	 O32.-	 1Pupil(	 o2.	 fE	 I
PROJECT

1iaL rv'\ 5 RLy__ çQ cic___

h	 i'\QQSI vZ[1w- L

Date starteth

Aspects tackled (since last meeting)

k	 3c - pev o

FkoQ
	

,'-

O{F LLoL.

Code [Q32o2]

Context given /
	 ]

Free choice

No. of sheets [

3Dmodels	 I

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

ison
-?\q	 r

\	
aft &LQJ	 OCd C .' . elevations sect

- 1n. S (AAAI cd-S.

	

	 S4WL INSTRUMENTS
MEASURED

V.

e	 o ve o-ô kd	 JQ\

&

' cLLV 'JJ	 3'1L&L tc 6	 OL&1

tL Go c ud

ra1L- áYAL	 1CLLL

DIFFICULTIES ENCOUNTERED
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Code

No.of sheets I2. J

3D models	 [

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

isometric

sections

INSTRUMENTS
MEASURED

perspective isometric

elevations	 sections

OTHER

ApL%43

-.	 Schoolj	 I	 I
pects tackied (since last meeting')

cLQO7.	 QQJI -

eL

CV oV QP4j e

-e	 e1 +1_cU çJi

1 .	___

°'.) F\	 at	 jzç- vtQ.

Q4i4 cJJ&
A'lL. V -	 jJc t&

k\/ pess / j	 Q1Q)J.

) r-
c	 U k

IL-0
COLOUR.

marker pens

paints

WRITING

Annotations

Careful lettering

Report

DateJ I7kccthI

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing	 Writing
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School1	 Pupil I	 Code	 02.,j3 I
Aspects tackled (since last meeting)

	

	 ____
No.of sheets J4

S'uto	 bQ	 3Dmodels	 I I
Modelling methodsC._'	 $)	
used:

______	 2D FREEHAND0	 perspective isomec

'jsç	 We	 elevations	 sections

2D INSTRUMENTS

isometric

IL

	

(tions sections

	

ceL	
INSTRUMENTS
MEASURED

perspective isometric

elevations	 sections

I I	 OTIR

(j) 
LAJA-e1 t	

.	
-

marker pens

paints

WRITING

-? 

tL1	 LJ 
C€ALck L
	

Annotations

Careftü lettering

Report

I_____

1j1Q	 4QL )
	

ot QVaLO j
	

7	 . j

DIFFICULTIES ENC UNTERE'D

Concepts whilst drawing	 Concepts whilst writing (,)

26



Code 
L3z143I

J	
I

No.of sheets I'2_ I

3Dmodels	 I

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

isometric

elevations ) sections

INSTRUMENTS
MEASURED

Appendix 43

-	 School1	
I 
Pupil	

I

Asr,ects tackled (since last meetin

cLLQ-Q	 LL	 L

&

V)

Qicp+ \	 •

LQ	 QJ1A$ 1' -r	 -4

cI1

'v	 fhL1LQd

-	 --	 ,	 r *I1I \IirjtA	 OL
ti_Q_J'

I perspective isometric

1V 'r	 1-1L-	 Lh!2L 2l4"	 elevations sections

Q4 p Qkøc-1 Qi-QS 
OTHER

__L	
L	 I

I COLOUR

VJPL.	 crayons	 marker pens

-K	 E.	 WRITING

'o9f. k'	 Q	 kJ
	

Annotations

•	
earec

LCQ.	

Report

-•	 (i

(I
L.

Datej D*i

EN

Concepts whilst drawing () Concepts whilst
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Code	 _
I

No. of sheets I_2

3D models [II—
Modelling methods
used:

2D FREEHAND

perspective isoineiric

	

elevations	 sections

2D INSTRUMENTS

	

tiv	 isoineinc

dons)sectioxis

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

COLOUR

Crayons	 marker pis

paints

WRITING

Annotations

Careful lettering

eport

Appendix 4.3

School1	 Pupil	 I
Aspects tackled (since last meetin2

LH&&-e9 \ j.\j	 d1t're	 &UA be_

L1

-i	 cLc

cp

QC

tkeC	 -kc	 L CL-	 oJcQ

Ltc^'+v:J'.

•	 cQ cL ¼	 u .Q

P
N' LQ'	

------r	
t,-L___

.

I
DIFFICULTIES ENCOUNTERED

Concepts whilst 	 WntIng



lastects tackieu (

CrU LJ

Ye1
	

r\ -tE -

perspective isometric

elevations sections

OTHER

-

Appendix 43

-.	 School1	 032_ 1Pupil1	 C— (M)	 I

	
Code

Io

No.of sheets

3D models	 I

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

COLOUR

crayons	 marker pens

paints

WRITING
OLfL
	

Annotations

Careful lettering

Report

'C -

'.	 LQ.

Date l	 FI-ti-j. 1

DIFFICULTIES ENCOUNTERED

Concepts whilst thang	 Concepts whilst writing	 Drawing
	

Writing
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School1	 1Pupil1	 c2...	 ()

tackled_(SinCe last

Appendix 43

JJ_	 s -

o-

(A;111

,LeA 1L( çsrL

__ _	 A
L.d'-t

Code [b3240i.J3 I

No.of sheets

3D models	 [J

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Report

Date	 bilE. I

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing	 Wnung
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School1____________________ Pupil	 I
taciclea (Since last

___

kiOdO CUçQY.

d-^
'Qp•	 -4

UAJ1 
(.JiL4Jprr/Q

-e cL

tZtLFi

fiJ	
fAj

AM/ 6JQ-
DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing

Appendix 43

Code _______
No.of sheets

3Dmodels	 I

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Report

Date _ 2-u 9c5-tt1- ,J

Writing

91



fV -	
_z uL

Lr
9CLV.

QLO

(pi

WJ

¼ V	 .

Appendix 4.3

Schoolj	 032-	 1Pupil	
I

Asnects tackled (since last meetin
Code ItD2/2/ 1

No.ofsheets	 I I

3Dmodels	 I	 I

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations	 sections

OTHER

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Dale cftt A'LL'., I

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing	 WntiDg

fl



No. of sheets [1=]
3D models	 [=]
Modelling methods
used:

2D FREEHAND

perspectiv	 isometrC

e ev	 sections

2D INSTRU?i1ENTS

rs tive isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations	 sections

OTHER

COLOUR

paints

WRITING

Annotations

Careful lettering

Report

Appendix 4.3

Schoolj	 COTS	 Pupil	 ('-vc) I
	

Code

PROJECT
Context given

Free choice	 [_]

rc	

14J

Date starte&

Aspects tackled (since last meeting)

c	 c	 (jo

e r—o

JV \J.

(?) Po4CaAr.

v3± QW

. -

cv

(

& vcw

	

	 &-	 koJaLz
vV IVd oi La de J

DIFFICULTIES ENCOUNTERED

Writing

93



SChoolL 	 ois	 Pupil I	 t	 (l')	 I

Aspects tackled (since last meeting)

LCL

? dj cc[ \[c CU U ''

'Jc /

- d N/23J	 IA	 .d-ck.

-Vc.	 J-Q

a0
Luae.

Appendix 43

Code	 o	 .u31

No.of sheets I	 I
3D models	 EEt
Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

c	 /h

1ALLoL	 €-F'J 
2LH

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

	

1&Ld	
tJ±

(V 1

su	 cthcLou Ci
oJth'.

DIFFICULTIES ENCOUNTERED

	

Concepts whilst drawing	 Concepts whilst writing	 Drawing

Dale_ Lrh- e4 qt4

WrIting
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Appendix 4.3

School1	 1Pupil	
I

Aspects tackled (since last meeting')

c-

Code 
I°35U3.I

No.of sheets

3D models

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

isometric

sections

MEASURED

k p L 	 cLcQJ
	 C--V
	 perspective isometric

elevations	 sections

C u •A
	 OTHER

COLOUR

crayons	 marker pens

paints

WRITING

Careful lettering

Report

Datel_I

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing	 Writing
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Code Io3'I.3_I

No.of sheets

3Dmodels	 I_I

Modelling methods
used:

2D FREEHAND

perspective isomeiric

elevations	 sections

2D INSTRUMENTS

perspective isometric

Appendix 43

School L 	 035	 IPupill	 I

Aspects tackled (since last meeting)

Ti

L

t'

_	
UQ	 H

[- kC

Lock

A1( co L

Ji4k

isometnc

sections

OTHER

COLOUR

crayons	 marker pens

paints

WRITING

)
Careful lettering

elevations	 sections

LAJ3-1LQC	 INSTRUMENTS
MEASURED

perspective

elevations

Date1, c fl1f f _I
DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing	 Writing
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Appendix 4.3

School1	 .	
Pupil	 It	 I

spects tackled (since last meeting)

1sLd.

lc:& ci c&:4- O:Q	 cLO

p j kc AU cfi k \1t(,a.

reQ-- 'c

( o

VyQQX LQ L&LU ut	 oJAe2

O\A1Q'	 AiO r2'--

U&AQd	 Qe	
VQLU

aQO- C 
CLkPJC

Code	 O3•I•3 I
No. of sheets (_

3Dmodels	 I
Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations	 sections

OTHER

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Report

Date3p.u.9 I
DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing 	 Drawing	 Writing
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Code Ioasi.	 I

No.of sheets

3Dmodels	 I	 I

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations sections

2D INSTRUMENTS

isometric

elevations) sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

COLOUR

ker

paints

Annotations

Careful lettering

Appendix 43

School1	 IPupill	 I

Aspects tackled (since last meeting)

IEZc iN

(c	 C9itL	 - -

QL7ee

Spec.

c

@

2	 da	 I	 -

v1	 I

s' QL' L'
fJ 1LWd.

cLLp

I	 LA Z-

I	
-

	

ci	 U	 U.	 U

C
j cJa4

() 1?	 L	 LA

	

V21

LTT-E	 (	 c________ -
	

Date?3o/I:q(4 /

DIFFICULTIES ENCOUNTERED

	

Concepts whilst drawing	 Concepts whilst writing 	 Drawing	 Writing
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Code Jo35JpI]
Context given

Free choice J_I

No. of sheets

3Dmodels	 I_I
Modelling methods
used:

2D FREEHAND

isometric

(ions	 sections

2D INSTRUMENTS

isometric

elevations	 sections

INSTRUMENTS
MEASURED

Appendix 43

Schoolj	 Pupil	 l	 ( T)	 I
PROJECT

4LM4otsJ	 tp Poe 1Th€ii

Datestarted_ st;:-f iqqq

Aspects tackled (since last meeting)

3 D23i3	 U&aQ 2u,OJQ QQ.
LC.

0

perspective isometric

elevations sections

OTHER

COLOUR

marker pens

paints

WRITING

Careful lettering

Report
DIFFICULTIES ENCOUNTERED

1EETh Writing
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Code Io3si4. J3 I

No.of sheets

3D models	 [}r4/
Modelling methods
used:

2!) FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspecti) isometric

sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

Annotations

Report

Appendix 43

- School1	 035	 1Pupil	 i -	 ?'ii)	 1
- Aspects tackled (since last meeting)

_Qj_.	 t(

V

	

-9. A/L	 eQc&

&	 k5& U

Var	 'o cd	 j	 't-k_ U

&up\/Ct	 pa

t	 a^

1 JVL/	 Qd

v

I	 \Ac/ C bo	 o UQp CA&	 COLOUR

I crayons

__ (

	

I —
I__

&c^-iLQi OLv	 Lcd S—

c	 eBJu2q

CCiqj

CA	 ckx ac \jt54\( cV	 I

Data T I	 cc

DIFFICULTIES

whilst drawinConcepts whilst writing ( Drawing	 Writing



Appendix 43

School1	 1Pupil1	 'C	 I

lackled(sincelast

Rv(- -

cQ4 GAd

j

\A&	 /

Code IO;s.I4.3I

No.of sheets [__]
3D models

Modelling methods
used:

2D FREEHAND

perspective isomeinc

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective 'soineinc

elevations	 sections

OTHER

c
COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Report

Datej 2.t1.4, 1

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing	 Writing
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Appendix 43

School[ C)
	 JPupilJ	 ' (.F) J

	
Code

pcts tackled (since last meetin

L	 cL.

cv

w 4cV 4 aL	 v t\o \LJ

2

-t-Q&j	 j&ó	 to toJ'

2- 5ccaii

V'JQAJLJu1	 4ekr

\5c

V	 (Q	 '	 L&- (au k

tz:( iLL	 ei)s (lid
QJd Yk'Q- -	 - sLL/	 .

kV	 c	 LiI qd.

uV -	 A\LL 3,	 Q41

- Lot. t	 vli .	 d ,

Vlc) au	 c'o1Ap

	

b kCwb ö CD Q(Q3Q &&	 IQ.
SM ct ap cLaa]	 is Lcdo,

DIFFICULTIES ENCOUNTERED

(wtg	 Concepts whilst writiii()

No.of sheets [__1
3Dmodels I
Modelling methods
used:

2D FREEHAND

vlsometijc

elevations sections

2D INSTRUMENTS

perspectiv	 isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations	 sections

OTHER

crayons - marker pens

pamts

WRITING

Date l	 ••'"- 1

Writing



Code

No.of sheets	 I
3Dmodels

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Appendix 43

School1	 035	 I'j'f	 (J)

Asnects tackled (since last meetin2

^Q

Ci Lv Lo

--

kQue.

- 1t	 .

4Q -jLd 1	 VoA

- aCJ0Lc2 dCtQtc

1\	 LSLQQJ 4u	 jj

1\1	 QJJOL.
	 Date30jc	 I

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing	 Writing
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-	 School1	 049	 PupiI	 06	 I

•	 PROJECT

ic
Aessi	 v;Jt qkskai

Datestartet	 )CJ7(4I

Aspects tackled (since last meeting)

&u w tQ

coctkV F

2rcL vU -'

ocu1d.

A\J Q- L&5v'1dL-e	 &U

bLAir u I c	 L4 (-	
/

Wiaac[ LO¼ CQ&,&	 (QL,

L&Q	
cti /

ds CU&9	 oQf	
eik

1\J	 )

Code 1lI b tcI 3 I

Context given

Free choice

No. of sheets	 a I
3Dmodels	 I	 I
Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Report
DIFFICULTIES ENCOUNTERED

Thoughts
	 Writing
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Schoolj	
D4	

Pupil	
C)1Q

Aspects tackled (since last meeting)

LJA	 - ec oL1 I&Qk'

2

2 taI
eaiLJ s

ka	 cLc-Lii	 ei w

-)'hQ VVJI \QtL Of

-

6P Q	 19

LV

Code 
1o41oJo31

No.of sheets	 '
3Dmodels	 I	 1

Modelling methods
used:

2D FREEHA1D

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations	 sections

OTHER

COLOUR.

crayons	 marker pens

paints

Annotations

LQ 'LDO	 Y (fLU
Repo

Date	 cc4 IiI

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing
	 Writing

105



Appendix 4J

-	 School1	 oc	 1Pupil1	 oo	 I

Asr)ecLs tackled (since last meeting')

jofl-

L L	 s --d c1

$jLoLQ.

k4 LQLj - opJ aod

• kI Ls.o	 iJ

co	 tc	 c LQ.

WA, C C

sc—d.

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing 	 Drawing

Code

No.of sheets

3Dmodels	 J	 I

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Datej U-U.95	 I

Writing



marker pens

paints

WRITING

Annotations

Careful lettering

Report

Appendix 4.3

School1	 1Pupil[	 Code	
-iIoI

Aspects tackled (since last meeting)

	

	 _____
No.of sheets •____

3D models	 I(J	 iJz-	 LQQ*.	
Modelling methods
used:

2D FREEHAND
- cLv	 thve oi	 o

perspective isometric

563 (lOiLt	 elevations	 sections

0W3 cjv'TJJ-uii zto	 C)WL&	 2D INSTRUMENTS

)	 (L.CtU2 L	
perspective isometric

elevations	 sections

kkk)cL .L0 COA 9 	 INSTRUMENTS
MEASURED

CJC	 perspective isometric

elevations	 sections

LAOk	 -

kAacQ.	
COLOUR

9LSL

kLV çQ AJ ci	 1LQ iV 1'

uJ Lk,UiQ	 cLAa9

' vzuci 
QItL\eQ)OLL 

cIa

Date l 2-]	 -9S ,J

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing 	 Concepts whilst writing	 Drawing
	 Writing
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-.	 School1	 Pupil[	 I

tacicleci (S1flC last

Appendix 43

Code i

No.of sheets

3Dmodels	 I	 I
Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

21) INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations	 sections

OTHER

COLOUR

crayons	 marker pens

paints

Annotations

Careful lettering

Report

De[o'cjiJc	 I
DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing
	 Writing
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-.	 School1	 0	 Pupil I	 I
tacicieci (smce last

Appendix 4.3

Code I t(f3i
No.of sheets I	 I
3Dmodels	 I
Modelling methods
used:

ZD FREEHAND

perspective isometric

elevations	 sections

ZD INSTRUMENTS

perspective isometric

elevations	 sections

ENSTRUMENTS
MEASURED

perspective isometric

levations sections

DTHER

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Report

Datel

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing 	 Concepts whilst writing	 Drawing	 Writing
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School1	 0 4'9	 I 
Pupil 

I	 I

tacKled (since last

Appendix 4_?

Wtj

°--H cLL

c±Q	 co ° -

? c--	 5s—rtc

K	 Q-Q-

p	
I

PJ&LQ	 j-

v-Q_c	 1c-d

-F
"kc ci_— c--

Code

No.of sheets

3Dmodels	 I	 I

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Report

Datej I7	 cj]

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing 	 Drawing
	 Writing
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School1	 04-9	 1Pupil	
-	

Code	 03]

	Aspects tackled (since last meeting) 	 ____
No.of sheets

e	
3D models	 I

Modelling methods
used:

	

- ZQ	 -1

2D FREEHAND

O o 	 ve isometric

sections

2D INSTRUMENTS

perspective isometric

id	 elevations	 sections

INSTRUMENTS

t	
MEASURED

perspective isometric

elevations	 sections

OT}

	

-	 M kQQ4r -S	 COLO

Oue c	 •tt-	 OuçJ-Q_1 at.V Lo.A-Q. Crayons	 marker pens

Paints

	

c1QQ—O OJJ	 "-	 WRITING

(ons

arefu1 lettering

Q5 Ct/

1.	 .

vV Ctocd.
tate k

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing	
Writing
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batAj€. sL CaLP cL&itz&.AJ.

c1?fs:z cJ	 pQ c7Lv 0 k::_

-Q4QCLdQ-d.

COLOUR

marker pens

paints

WRITING

Annotations

Careful lettering

Report

112

Appendix 43

School1	 O49	
1Pupil1	 09	 I

PROJECT

ov-

Date starteth	 ±R

Aspects tackled (since last meeting)

2oA\	 de	 d.

3LQ	 a	 L7

ckSQV. kQ O

kQQt

&Qth.

Code T04ij3I
Context given - .4
Free choice

No.ofsheets

3Dmodels	 I	 I
Modelling methods
used:

2D FREEHAND

ve)isometric

elevations sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isome(ric

elevations sections

OTBER

DIFFICULTIES ENCOUNTERED

Thoughts	 Writing



Appendix 43

School1
1Pupil______________________	 Code

Aspects tackled (since last meeting) 	 -
•	 No.ofsheets 

I -I

3D mode

Modelling methods
used:U&kL )P t	

C?±j Q!i1L1

2D FREEHAND

I--	 - 3o	 o	 perspective isometric

i (c	
€tio) sections

2D INSTRUMENTS

v\uU	 perspective isometric

LjEj	
elevations	 sections

INSTRUMENTS
1 a>-	 cczLc.

perspective isometric

' \k)u.f CiO 1LA	 elevations	 sections

-

f-'--	 COLOUR

(pL	
bLL	

-	 2_
	 crayons

	

—e JJ.	 —r

Careful lette
•.'	 Report

Date l 2x-f	 I

DIFFICULTIES ENCOUNTERED

Concepts whilst thawing	 Concepts whilst
	

Wrfting

OTHER
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Appendix 43

School1	
0 IR	

?upil	 I	 Code I	 I tI 3 1
Aspects tackled (since last meeting)

	

	 ____
No.of sheets I- 1

	

ao C?&LpQ-Qd	 Q9Q1vCL 0	 3D models	 I
Modelling methods
used:

(C)	 Lc-	 -	 2D FREEHAND

perspective isometric

elevations sections

2D INSTRUMENTS

perspective isomec

	

L QU-Qf .')
	

elevations	 sections

INSTRUMENTS
MEASURED

	

-	 perspective isometric

elevations	 sections

OTImR

cJDjJ	
-°	 COLOUR

a

Lr \

c,Cb.4(2_..	
crayons	 marker pens

otations

Careful lettering

(

	 kc

'-	 'e'-

rateJ u . it .cU+ I

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing 	 Drawing
	 Wnung

1F4



Code I_1fr9j3I
No. of sheets []

3Dmodels	 I
Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

COLOUR

crayons	 marker pens

paints

Appendix 4.3

School1	 1Pupil	
-	 I

-	 Asnects tackled (since last meetin g	I

.' Qiw CL - CJCQi

43PA \eciAdu

	

\/5-	 £c	 j&t2

érQQY Q V.D— &

	

&JHD	 AS.1tLLJ'.

LQJL Q	 CZs kL 2

CL

.1D

-

Acue\ cJN

Report

I c2:. _J
DIFFICULTIES ENCOUNTERED

Concepts whilst drawing 	 Concepts whilst writing
	

Writing
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Appendix 4J

School1	 O4	 Pupil	 I
tackled (smce last

-

' cea dy_cctJA.

t	 AO-€	 ' o -S

Ceac Q--Qd.	 Lo c3.QkLtL2 tnJ-&-Qd

c- a. M

cis cJs9&1:iJAs vtt-	 jJAf

d	 eou. _

Uac2.r	 t

	

1\)VV LsL u1 ahW tkQ'	 Aki'

WCAaLW&k

ft	 Q&Od

Tj- r	 ccj( LkQ a
r	 \

J	 V

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing 	 Drawing

Code EIfT913]
No.ofsheets 

f ol
3D models	 [;21—
Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Report

Date[Qo.i.c	 I

Writing
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Code	 Y! ei/.	 I

No.ofsheets	 I
3D models

Modelling methods
used:

2D FREEHAND

perspective isomeiric

elevations	 sections

2D INSTRUMENTS

perspective isometric

levations	 sections

[NSTRUMENTS
MEASURED

erspective isometric

levations sections

)THER

Schoolj
_____________________ Pupil	 I
tackled (since last

eA-ctc-kL.

ctbW4

t:Q aAcvl 4;Q So4^i cwcj t

O[Q	 6LQ - L/L Z-

L2

WQAi be tc Lu	 o

L2----

kp

L,QLc L-ce

I

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Report

Date l 	 I

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing	 Wnting

117



Appendix 4.3

School1	 oi-	 Pupil	
I

taciea (SIflC last

et cAM -	 Lp

( L&LtaQ9	 cQJ

\vs &

(QO QpS	 LtVt---

çtLO	 ck LoV rfifted cu,-d C'-

oc1a	 4a ttQ 1.A(u\jt ud

ftQjd0W\&1.

\Jk&	 1aa	 o-1&

\OJ (Qd	 apQi 1a(

Code_______

No.of sheets

3D models

Modelling methods
used:

2D FREEHAND

perspective isometric

elevations	 sections

2D INSTRUMENTS

perspective isometric

elevations	 sections

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

COLOUR

crayons	 marker pens

paints

WRITING

Annotations

Careful lettering

Report

Date l r72'I

DIFFICULTIES ENCOUNTERED

Concepts whilst drawing	 Concepts whilst writing	 Drawing
	

Wrnmg
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ftL

INSTRUMENTS
MEASURED

perspective isometric

elevations sections

OTHER

COLOUR

:bc* 
( .O

cx	 4LQ

-QJLU.

Appendix 43

Schoolj	
- o L1	

Pupil	 I
Aspects tackled (since last meeting)

1Q	 kcv C

LLWCLLQ.

Code________

No.ofsheetS _ii I
3Dmodels	 L_I
Modelling methods
used:

2D FREEHAND

perspective isometric

tLQ
	 elevations	 sections

2D INSTRUMENTS

LAA9
	 perspective isometric

elevations	 sections

I crayons	 marker pez
@- CQ CL LaQ1r	 I pthnL

WRITING

) 
44Qd )UQ	 eL----

letterjn

QWJCL 4_5\_J

D'	 tLQ
	

tL

a	 CpLQ-cL

L	 _______
DatetO.'3.'j 1

LQL	 LQ
DIFFICULTmS ENCOUNTERE

Concepts whilst drawing	 Concepts whilst writing 	 Drawing	 Writing
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Appeizdix 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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AppendLz 4.4.2

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 ilusate: 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.

c.

	 ::.:i .

;--

S	 13

i 0A- ..

-	 L	 ' :.
L

________	 A- -
-	 I___•______

.

c:.3.	 C ... .	 t•_	 .;:--	 .. '-..

	___	 I1

122



z\ppcndix 4.4.2

A-

-. T) 
L

. *

_.1

.	 .	 ..

.

	

...	 ..

7	 •	 L.	 ..

L

.

	;• 	 .

_

123



I tCStitt
lIt', in. desiun. the cooker idea, is a reasonable desion but mieht pose as a hit tnt a
prblent us it stotild be bard to sinitilate neat produced ho iii oven and rings. I tsvunuld
'c ut'.ale Icr children to pIa with due to risk ut bunts and scolds. Also it would he
e\tn cnnels complicated to make. Due to these reasons I would not he able to
tutu•UItrr.ttc eontplicated heat proer.tnts. I louvever ill "is to itiarket a product o hidi
didn't sntttttlate a cookcr vithout heat, it would not sell and not compile with the brieF
and spectljeatiatt 'hereldire it is ttot practical to develop his design tarther.
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PAGII

rppcndix 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 conünue with her cooker idea'. Page 8 illustrates the
only drawing of this idea and the detail to which she had solved the design.
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These three photographs i11usate the oniy 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%.

d .•.	—

/
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I,.	'

c, ,' mite pleased with my linished prducl. although it did take a lot of hard work
10 complete The cirruit works exactly how I vanloi and is eFfective. The

'.cructureol my 1v is satisFactory. The one shine hat has not complied itls ny
' lestgns is the door ot'the machine. had planned For it so open hut as
ehed the deadline I realised that there wouldn't be enouizh lime 10 lix on ltinec

ci c'cttccet so compromised and sttcck the door to the nashing machine so as there
wc'ci chance it would be able to be opened. ..\lthough this is less realistic I feel that

let and note convenient.

	

Ic	 cc the cls.ntce to do m y project team	 chink that I sscanld he able to complete it in
'cc tree is hate learned by m utistakcs. I rot oIl to a slow start not totally

cc .cp'ehcndoce tile prot ect outline. I could case used nv time a lot nero
111.1 Ucelv

cc lIce csholc, dcl CII nv initial undcrslucdict. I think I have done sscll tO 11001 1110

Chine stith coltipleted cork.

'AGE lb
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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.
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Appendix 4.4.4

These two photographs show one of two pages of research and the product as it was handed in.
The elecflonics inside were not made. Her mark for her project work was 32.
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Appendix 4.4.5

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.

Ij

-r.

_!	 ..i..	 3
7Ocz,	

•	 r-

v%

-

T
POLU L_	 -

'	 I

rv

I 2S



Appendix 4.4.5

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.
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,ppendix 4.4.5

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.

liar all be cars were fairly fanes The corn detailed the car was bc more espcnsre
it ssas . hi! the cars looked good and stere nor at ill basic hIp car mould is looking
'er basic and still not b.c impressiac when compared 1, the cars in toy caialoguc AM

dir as a price is concensed. I have realised that I iill hvc robe cxtremlcv reasonable
lansone were to want to buy it The paces range teem about ten pounds to tide

prrinds which I feel is a hit steep considering rshat the linritatiorts olcars themsitlrce

I S V AL!!ATION OF MY CAR

\5lron ovaluarin my fnal design of my car Ilmaretir take a lot imiasroitts trIo
consideration The actual roiririd if the car frau prirs ci! to he must difficult '0 tIc
did curt mind tire designing pan oltlre work hut I did rot care ftrr tile making side sri it

I havealbeling that the barmiest port of cry work ii still to eonte
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,4ppezzdLx 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 forrnulaic). 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%.
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\	 uZI.\ M
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SpeCiIiClltiOfl

I must drass designs to show the components and materials I will be using, including
the possibilities of computer control. cviii then cheese the best desictn of the three
and develop it. I cviii also give masons br my choice 	 shall include in design
Instructions for the end 05cr. so it cviii be easy to use. I will test the computer syslent
cud the made parts to make sure he y work correctl y. Next will do a cost modelling
esxemise swing a spteadsheet progrnnnne and a survey to get the publics opinion. I
cviii then medit y my design to coincide with the things I learnt front the survey. Next
I cviii plan the making of the model, giving time allocation for when certain ports as
cviii an ordering and preparntien. I cviii then otake nty information map.

Atlor my nap has been made t cviii lcd ways of testing. evaluating and intproving osy
product. This cviii tell me sveathcr my map is an effective information system. I cciii
use a computer to produce eraphs and charts to sitow tlte results of my evaluation of
nt project.

I cciii then write an evaluation of ny project commenting no Its svorkiog capabilities.
appearance ned ito appeal. I shall g od tire results by writing a questionnaire and
iris ing it to people to liii itt. Finally I shall suggest modifications attd improvements
tic nsy design.

lii make ny project a successful one I otust consider the foltcmccin g thmmmgc

it tittist be water proof
ii must be sandal proof.
it utust be hard wearing.

.4.' it must be easy to use.
5/ It ntuct hr attractive.

(m it Ittust he accttr.tte.

II

131



6

L

000

CID

>.

CID

V

:

132

Appendix 45

Six examples of the completed creativity test produced by pupils from the selected
sample of fifty pupils during Phase Two.

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

\.

0

I	

I	 I

I	

I	 I	 J

	

ci	 H
00 © © ©

©



Appendix 45

(

CI

'I

0

0

m0
0
V

1 1
0

E	
°

rji

CI

- n

V	 Q

•	 -E

V
0	 -.

a
-C

i
C

.5

V

o >j

)0	 51u
0

V_

.5.

..CV	 _

a-E	 V•

JJ

C

133



0

Appendix 4.5

n

(
	 I

I—i

C

.1 .'Th

L -
Im	 11	 c

H	 Jc±J	 -H

::H	 •_cJ	 J !3

c)

z

T IH

a
C,,

a

ao>	 a.
>

c-a
C-,	 cro

2
C.)	 0

E	 >>

H.
9

o
ODOo a

bO	 _•

S-
a

C.)	 -

a

bO.

>	 0

a	 C) a
>o-

(ID	
C.)	 C)-	
-c -	 -

D	 _	
Ec

134



..^'	 j_,
(Ch

//

11

N
N

H

(N's

-4

Ci

135

Appendix 45

L4O
	

/
	 2

7

o

0

)	 .
V

•0	 -E

0

a
.-g	 •

.5
00

-

.	 .

:;
.5.

0 b	 ,o.
'.-'	 .-o
.0.0
...	 .-0_
V_	 0.

-.Eo o-
•05

E



'-I	 I

- 'I	 I

fl'

SI

\	 I

"S

\

Appendix 4I

c'I	 I

(I)

E

z

0

=
0

ft
O	 V

I-)	 -
V

E
=

:	 •

E

	

-BE	 -

	

-	 V

	

.	 -B

g

I	 !	 I
0

V == -

C-

V.2
V-

-	 L	 'i
•I

	

S®	 © ©

S	 S	 5136



r'I

(

( /

.

Appendix 45

Th

I,
/

U c..

U

0
>

U

0
U
0.
I-o

0

0	 -
0	 0
U

0	 -5

U
U
0

0-c 5

0	 -5

! •
0 >

c
U3	 -
U

:2
0

-

.E'	 Ec-Sr	 .--v
U.-

if
©

137



.3..	 4

0

• 	 •

'•.	 -.

®- •..
•	 .-

•	 bJ.

- •'•

U. •	 -
• 	 ...

0
U

>;; crU

..

Appendix 45

L

-	 -.	 ci.	 ci
: .H.	 • 	 -..	 . 	 ••

I w 4'1	 .3J	 -

:•1	 -
1I7	 s J x	 I	 -

-

4^...	
' 	 ' 	 -	 .3

b
I-

4' 	 i'-.	 . 	 '. - 	
?-	

' 	 -  -

- 	 - 	 - 	 (f
)Y	 -?

®	 ©

138



CL

t2

C)

-J

'7

ci.

Ijj

I)

to.

C.'

, 	

::

>.	 0

(I
I.

! I
10

0

111th(j()

0

C

Q.

( -

I.'

C-

0

a-

hO

Appendix 45

—I

(

p.

a
.

.5

(0

o

v10

o	 10Q.

0.
U.

t10

bo

—.

©
	

139



90

0

cM

0

I,

•0

()
V
0.

e

UI' .'o-'	 0.

H I§	 .

.	 :
rx	

' 0.	 cM

0	 E

I)
V

9

>.

E

9

—I-

y
	

)

Appendix 45

±

c	 (

.41	 .

)
-

i . y

II1-I-91	 iiii-ii
9	 99 © © ©

9	 © ©

€

140



Appendix 45

-

-/-
	

J1
\g)

cii':0

©

a
E

o•

.E	 t

2
:u U
v
U

;. 3	 I-.

•E	 E.

-

N J

I

141



Cd)

L)

Appendix 4i

/

t

0000 0000	 © ©
0

i

©

>•.

U -

•

•	
(I)

142



©

114

p

©

Appendix 4J

I
•	 b

o
'

, o	 •

I

a --	 0
U

0

a

;. I
U

.0
U	 0.

V%.	 0.

-.	 I•2j
.0	 a.-.

t•E



Appendix 5

The question tree



Whit factom in the context of Tcchno1oy Project Work afft dcmotivañon?

0 Could previous experiencc be a factor?

0 Which aspects of the project wok cause boredom? Qwxisutoiive dasafrorn QPI & OPI Answer: Reasons given in numbers - Those bored, those very bored

0	 j the relationship between boredom with the subject ofTechnology separated by gender and compleLion ofprojccts? Quantitative datafrom QPJ & OP.! Answer: Numbers ofpupilr who
completed Projects against boredom by gender. Completion rate to
enjoyment ofdesigning and making.

What do wc mcan by dcmoiivaiion in the contcxt of Tcchnology pmjcct work Anr : Dixusion based qoii Researchll,uerviews Teas hr IpupiLc Classroom observoJ ion 	 Appendix S

What are 1s rcasons for choosing Tedmology 	 Quwuiiasive datafrom QPJ past Experience; Anzicated Qualities; He4 in the 1iaure; Option Choices. Anwer: % ofpupilr in each category

0 How many pupils cjoycd Technology more ü yrs 7 - 9?	 QUOJIZitWiV datafrom QPI Answer: Total number ofpupil who enjoyed Technology Lii yeai 7.9

0 How many pupils enjoyed Technology more in yrs I 0/1 1? 	 Qwnthative datafrom QPI Answer: Total number ofpupii wo enjoyed TechnoIo in yearz 10/11

0 How many	 1s enjoyed Technology equally at both key 	 QUWUiWJiVe datafron QPJ Anewer: Total itumber ofpupil vo enjoyed Technology equally at both key ziages

stages?

0 How many supportive coimncnts were made regarding
enjoyment of specific elements of Technology in yrs 7-9?

0 How many un-supportive comments were made regarding
enjoyment of specific elements of Tcdinoogy in yrs 7-9?

Quantitative daLafroni QPI Answer: Number ofcommentz is etch cate;ory (not the number ofpupils as pupils could give more than one answer)
(Project work, Teacher influence; Nahue oj the ckzss)

Quantitative datafrom QP1 Answer: Number ofcomments in each category (not the number ofpupils as pupils could give more than one answer)
(Project work, Organiuztion ofihe .:urrkulum; Content)

0 How many supportive comments were made regarding 	 Quantitative datafrom QPJ Answer: Number ofcommentr in each category (not the number ofpupiir as pupils could give more than one answer)

	

enjoyment of specific elements of Technology in yrs 10-1 1?	 (Choice; SkW; Project work Trea.(ment ofpupiLs)

	

0 the process itself a factor? 0 How much is each aspect of the process enjoyed by the pupils?O Pupil perccpiicm Quantitative and Quantitative doiofrom	 0 What is the balance ofpositive and negative comments regarding
QPI, QP2 & OPI Answer: Comparison
ofaveruge scoresfor enjoyment ofeach 	 0 Ease of choosing project?

aspect ofthe design process	 0 Is research imiortaiu?	 Quantitative da1afrom Wi. QP2 & Qualitoiive dasafrom ON Answers:

0 Was the research enjoyed? 	 Number ofposith'e comments compared to number ofnegative comments

0 Teacher perception Quantitative datafrom QTI Answer:	 0 EnJoy designing more than making?

Average score of the 8 Case study	 0 Enio' making more than designing?

	school teacherzforpupil enjoyment of	 0 is cva]uaiion an iznortant asiect?

each aspect ofthe design process

0 Could there be any significance in the way pupils rank the four 	 Quansitaiive dazafrom QPJ and QP2 Answer: Comparison ofAverage scores for
aspects of the design process in terms of enjoyment?	 rank order ofeach aspect ofthe design process by the two samples including

gender djfferencs -

0	 the a relationship between rank ord choice and resu]t for 	 Quantisaüve datafrom QP2. OPI andMarkc awarded by the school. Answer:
each aspect ofpupils folders? 	 Comparison ofA veroge scoresfor sunk order ofeach aspect ofthe design process

with ,na,*s awar led

0 Is these a relationship between those who enjoy designing more than making or Quantituive doiafrom 1P2 Answer: Comparison between the isulLs
visa versa and the pupils perceived achievezncnt levels? 	 regardisg enjoyment ofdesigning or making aniperceived achievemeni

leveLcfnim 1P2

0 j thac any significance bi the relationship bctWecn enjoyment of the process, achievemmt and independcnce?Quantitative datafrom QPI & QP2

	

.	 Answer: Comparison between data for
enjoyment, achievement and independence

0

	

	 1evc of enjoyment a significant factor in ability to finish projects Quantitative datafram QPI. IPI and OPI Answer: Comparison between the results
regwi1ing enjoyment ofdesigninglmaking andfinishingprojectsfrom data collected

0 Could unfirdshed/fitished ouxcoines be a facior?	 Quantitative datafrom QPI & OP1 Answer: Numberofpupils completed projects

,	 compared with levels c/boredom

0 j the a relationship between choice/given mtcxt & ability to Quantitative dasafrom IP) Answer: Comparison between those given context & those

	

complete projects?	 withfree choke

0 w is the extra work done?Quantitative dalafrom QFI & OPI Answer: Number ofpupils who do extra work at home and number who do i at school + gender thiferences
0 j	 the amotmt of cxUa work done affect the outcome of the projects? Qualitative datafrom OPJ	 .	

How often is the cxa work done? Quantitative datafro.n QPJ OPJ Answer: Number ofpupiLr doing this extra work and how often, + gender dWerences

0 wj tinc of day is the extra work done? Quantitative datafrom QPJ & OPJ Answer: Numbers ofpupils who do extra work and when, + gender dfferencex

0	 parents interested in pupils project work? Quantitative datafrom QPI Answer: Nusber ofpupilc who say theirparents were interested.

0 How much help do pupils receive from parents? Quantitative datafrom QPJ Answer: Number ofpupils who receive helpfrom parents

0	 there a gender difference? Quanzitath'e datafrom QPJ Answer: Comparison betweei amount ofhelp girls and boys receivefrom parents

0 What percentage ofpupils say they are a little bored/vety bored and not bored by their woit in Techno'ogy? Quantitative datafrom QPJ	
0 i theze any difference between the genders regarding boredom? Qiisxivedatafrom QPI & OPI Answen Numbers ofboys andgirL very bored, a little bored and not bored at all

Answer: Numberofpupils very bored, a little
.	 . bored and not bored

0 What effect does it have ii the context of the task is given	 S

a : on the enjoyment of the proecss Quantitative datafrom IPI & OP) Answer: Comparison between thoeegi van a content and those
givenfreedom asfar as enjoynent ofeach aspect ofthe &riginrprocess is concerned

b : on the	 rate of projects Quantitative doiafrnri IPI & OPJ ,4j, # irerfComparison between those given coeat and those givrn
freedom againstfinishedcl Hsus hed projects

0 j the practical kiowIcdgc base required a ftr24 Answer: Observation duringPhase 2 ghng qualitative data supported quantifatiw data ff1	 0 Dcc it affect designing? Answer: Observation and reference to actudpmjects during Phase 2. Mainly qualitative data but number ofpupils affected, quantitathr data
.	 S	 0	 it affect making? Answer: Observation and reference to actualprojects during Phase 2. Mainly qualitative data but number ofpupil affected , quantitatiie data

0 o i both? Answers: quantitative datafrom IPI, OPJ, QPS & QP6 on
each aspect.
Supported by photographic evidencefrom projects, qualitative
datafrom observation ofpupils demotivated during Phase 2,

nd teachers ftedback

0	 applied skills a ftor?	 '	 0 Which applied skills? 2D Modelling skills? Are drawing techniques used at different times within

Answer: Comparison between project 	 the design process a factor to be considered?

work and observed demotiwition Phase 2

0 early sketches?
	

Answers: Quantitative data from
0 careful sketching?
	

Ipi on each aspect compared to
0 orthographic drawing?

	
datafrom QP2 & OPJ

0 prescnta1ion perspective?

0 Which applied skills? Writing skills? 	 Are writing skills used at different times within
the design process a factor to be considered?

0 Annotation?	 Answers: Quantitative datafrom IPJ
0 Careful lettering ? on each aspect compared to data from
0 Evaluation?	 QP2 & OPJ

0 \ich applied skills? 3D Modelling skills? Are manufacturing skills used a factor to be considered?

0 j the design concept being used at that time which causes the problem?

Answer: 5 sets ofdato.. IPI, QP2, (Wi, QPS & QP6

In both instances this will be supported by photographic
evidencefrom projects, qualith.tive datafrom observation of
pupils demotivated during Phase 2, and teachers feedback.

- Answer: Qualitative andquantithiivedatafrom QP1, QP2, IPI & OP1

0 Is the relationship between the knowcdge 0 Relationship between factual knowledge base, concepnrd understanding of the process and 2D modelling skills?
base, the process and the applied skills
needed a factor?
	

0 Relationship between factual knowkdge bsse, conceptual understanding of the process and 3D modelling skills?
	

Answers: Comparison between 3 sets ofquantitative data/mm QP2, datafrom QP6 backed by qualitative datafrom OPI

0 Relationship between factual krowledgc base, conceptual understanding of the process and wziting skills?

0 j the time involved in carrying out the process a factor?
	

Answer: quantitative data and qualitative datafrom QPJ & OPI

0 Are other external matters factors? 0 Examination
	

Answer quantitative and qcalitative datafrom IT1, 112 & OPJ

0 NC.	 Answer quantitative and qualitative datafrnm fF1, 112 & OPI

0 Teacher
	

Answer quantitative and qialitative dalafrom OP1, QP5 & QP6

0	 pupils ability a factor? 0 What type of ability are 	 0 Is Goal orientation in gonera a factor?	 Answer: Using quantitative datafrom QP3
wereferringto?	 •	 . .	 .	 .

0 ctve abihty a factor? 	 Answer: Using quantitative datafrom QP4

0 vii rnager orientalion a factor? Answer: Using quantitative do-tafrom QP7

0	 the organisation of the process, imposed by the staff cmdiidUny or by department) have an Answer : Qualitative dtztafrom OPJ
effect?

Does the teacher influence pupil dcmotivation in Technology Project Work?

0 Do course hand-outs presented to the pupil have an effect? Answers: quantitative and qualitative datafrom OPI & QP6

0 Does teacher motivation have an effect?

0 Teachers understanding of the concepts? 	 Answer: qualitative do.tafrom OPI & QP6

0 Does the unaithusiastic teacher have effect? Answer: qualitative datafrom OPI, QP6 & ff2

0 Do external pressures on teachers have an effect?

0 NC pressures?	 Answers : Qualitative and quanliloilve datafrom ff1 & m

0 Examination pressures?	 Answers : Qualitative and guantilative datafrom ff1 & ff2

Comparison between all ofthesepkces of data

KEY:
QP1 - Questionnaire presented to 179 pupils - Phase One
QP2 - Questionnaire presented to 124 pupils - Phase Two
QP3 - Goal Orientation Test presented to 40 pupils - Phase One' and 50 pupils - Phase Two
QP4 - Creativity Test presented to 50 pupils - Phase Two
QP5 - Summative Questionnaire presented to 50 pupils - Phase Two
QP6 - Questionnaire presented to 166 pupils - Phase Two Extension
QP7 - Cognitive Style Analysis Test presented to 50 pupils - Phase Two

Ipi - Interview with 40 pupils - Phase One

Opi - Observation Period 50 pupils and 8 teachers - Phase Two

IT1 - Interviews with 8 teachers - Phase One
1T2 - Interviews with 2 teachers - Phase Two Extension

What percentage of pupils are dcmotivated in Technology Project Work? 	 Answer: quantitative datafrom QPI , 2, QP6, OPJ, 17! qualitative datafron, OPJ	 I	 I
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Appendir 6.1

Ad&

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

Technology in schools requires pupils to apply skills and knowledge to develop solutions to practical
problems. As the subject area of:echnolog-y has developed so has the use ofthe designprocessasa method
of delivering and examining subject content. It would appearfrom the initial research that long term
pieces ofcourse work,fundamentalto thedeliveyof:echnolog.v, may weliprove to be tangible indicators
in the identification of the causes ofpupil de-motivation.

An initial survey was carried out in fifty schools in seven Local Education Authorities in the North East
of England. Eight schools were then selected and a speq/Ic sample of Year II Technology pupils
questioned. Three pupilsfrom each ofthe eight schools were then selected to help with further research.

Thefindings presented in this paper are concerned with:
The number ofpupils taking Technology subjects in Year!!;
The drop out rate from Technology examinations;
Pupils reasons for choosing their Technology option; and their perceptions regarding enjoyment,
boredom, and d(fflculsy within that chosen option.

The importance of technology education and the
failure to involve a larger pipportion 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 to tryto change attitudes
in this area of the curriculum. Project Technology
(1967.1972) and the Design and Craft Project (1968-
1973) are two examples of such work, whilst more
recently the Technical and Vocational Education
Initiative and particularly the introduction of the
Standing Orders for National Curriculum
Technology have exerted significant influence on
technological education.

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

'..students who had exposure to technology
education classes had 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)
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Given the importance oftechnologyeducation, it is
vital that the technologycurriculum offered to pupils
motivates them to participate fully. Technological
capability gained from studying will

'...enable citizens to cope with a rapidly
changing society and meetthe challenges of
the 21st century.'

(DES1990)

Overthe past fewyears alackofenthusiasm 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 dc-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 papersets out to present the findings
from an initial survey of fifty schools and a
questionnaire used to elicit the opinions ofaselected
group of Year 11 pupils.

Technology is referred to in the National Curriculum
(DESI99O) as a new subject. It comprises two
profile components, design and technology and
information technology. Technologyhas developed
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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
methodofdeiveringandexarniningsubject 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 ofproject 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 to as
Design and Make Tasks (DMT5), 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. Forty-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
GCSE entry lists from which the course work loading
of individual pupils could be established.

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

After consideration, oniy Design and Realisarion
(D&R), Design and Communication (D&C) and
Technology syllabuses were targeted for this study.
Analysis ofthe 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 schoolls
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!

Of the total Year 11 sample from the forty-five
schools 17% studied D&R as a GCSE course, 12%
studied D&C and 10% studied Technology. Each of
the schools had different policies regarding pupils
who wished to take more than one techr,1cgy
subject. The number of pupils doing so was Icuixid
to be small.

The examination entry pattern provided an
interesting insight into the success which pupils
were experiencing in these subjects. The numbers
of pupils who were entered for the examinations
shows a varying drop out rate. Technologyeniteired
97% of all the pupils takingrhesubject,D&Centeired
94% and D&R entered 86%

In Technology 73% of the schools enered all of
their pupils for the examination with the loiuiesit
entry being twenty-nine pupils out of a cohort ci
thirty-six.

In D&C only 31% of the schools entered all o(thesr
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 their pupils krthe
examination, one school entered only seven of
their twenty-five pupils, whilst another enILesed
only sixteen of their thirty-two pupils.

18
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The selection of the case study schools

From the original fifty schools all those who offered
D&R, lD&C, and Technology were selected. It was
felt that this allowed pupil groupings in each of the
subjects to be compamble across schools. From
this selecuon 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/laie town and suburbarV
small town).

Pupil perceptions

All D&R pupils in each of the eight schools were
targeted for the next stage of the study as a result of
the initial survey highlighting the drop out rate for
pupils taking D&R courses which was considerably
higher ti-ian 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 to 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)

Analysis ofan open ended 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.

Reasons for Choice	 Percentage

Past Experiences in yrs 7, Sand 9 	 73%

Qualities	 10%

Of use in the future	 10%

Option Choice	 7%

n=179	 Table2

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

In the group of pupils who had chosen D&R because
of qualities they anticipated would be evident, the
vastmajorityhadbelieved 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 them in the future had decided that the practical
skills gained would be of use in their future careers
or to 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 been influenced by peergroup or parental
pressure in their choice of technology subject at
GCSE which supports the findings of McCarthy &
Moss in 1990.

The analysis of the results to a question which asked
pupils whether they enjoyed design and technology
more in years 7, 8 and 9 compared to during their
GCSE Course are shown in Table 3

Enjoyment of Design	 Percentage
and Technology

Enjoyed Design and	 25%
Technology in yrs 7,8 and 9

(9% a lot more
16% alittle mon

Enjoyed both equally	 26%

Enjoyed Design and	 49%
Realisation yrs 10 and 11

(21%aloti
28%alittler

n=179	 Table3
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Analysis ofan open question which asked 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
leamt more and were therefore capable of doing
moreforthemselves. 31% teferredtothechallenging
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 too 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 certain
aspects of their project work and 19% stated that
they were very bored with certain 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.

Those who were very bored 19% of the Sample

Aspect of the Design Process Percentage

Research	 15%

Writing	 10%

Designing

Making	 7%

Evaluating	 3%

Producing Working Drawings	 3%

n = 34	 Table4

Of the 59% who professed to being a hale bored
with their project work 16% suggested that they
were a little bored with the subject in general,, 42%
stated that it was specific aspects of the destga
process that caused their boredom. (seeTabJie 5 r
details)

Those who were a little bored 59% of the Sa

Aspect of the Design Process Percenra,ge

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 to solve 	 1%

n=106	 Table5

34% referred to the mechanics of destgnirig. (see
Table 6 for details) Only 8% of the sample mdcmed
that theywere a little bored with aspectso(maknng,
the majorityhighlightedtediousjobssuchassanthng
and filing whilst others cited measunng and waiung
for materials as the cause of thcr boredom, only
one pupil stated that theywere bored byall prcuc2l
work.
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Those who were a little bored 59% of the Sa

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

iii Choice Z,d Chosen 3td Chest, 4th 0,escc

Pupil Ranking of the Four Specified Aspects at
the Design Process

o
• D_,

5i7 (T.&1.s,P
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and research,whilstgenderdifferences onlybecarne
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 en joyment of Researching,
Designing, Making and Evaluating gave the results
shown in the graph below

Enjoytnent of Different Aspects oF the Design Process

Analysis of the questionnaire showed similarities
between the genders as faras boredom is concerned
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% ofgirls fInishedall theirprojectswhereas
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
extra work. 51% of boys and 35% ofgirls 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
came in todo extra work did so at lunch time 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 regularlygiven eachweekorwhether
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 wasgiven in the areas ofselectirig projects

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 results and had worked
independently. At the opposite end of the spectrum
11% had not enjoyed designing and making, failed
to achieve good results and were unable to 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
	 Report.

did not en joydesigningandmaking and yet achieved
good results and worked independently.	 • Department of Education and Science and Welsh

Office, (1990), Technology in the National
Pupil, Pcrc.ploa or heir !nIomen; Achlenm,nc

	 Curriculum. HMSO
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• Department for Education and the Welsh Office,
(1992), Technology for ages 5 to 16 (.7992).
HMSO

• Down, B.K(198€), Problem-solving, CDT and
child-centredness, in: Cross, A. & McCormick,
B. (Eds) Technology inSchools, (Milton Keynes,
Open University Press, p.228

• McCarthy, A.C. and Moss, D. (1990) Pupils'
Perceptions of Technology in the Secondary
School Curriculum: a case study, inEducarional
Studies, Vol. 16, No. 3.
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The Next Stage of Research

From the material analysed to date a picture is
beginning to emerge which suggests that certain
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 ofpupils these stumbling blocks
are not surmounted leading to unfinished projects
and subsequent dc-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 stuay into the perceptions ofpupils and teachers regardingfacrors
affecting performance in technology project work. The research was carried out in eight case study
schools selectedfrom an initial survey offlfty schools in seven Local Education Authorities in the North
EastofEngland I: involvedin:erviewswühfortyYearllpupilsandeigh:DesignandRealisationteachers
from 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 Ilfollowing courses in technology.

Using the analysis of the data collec:edfrom 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 ofKey Stage 4 pupils and their teachers
regarding factors affecting performance in
Technology (1) project work. The study is part of an
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 to in this paper was
collectedduring interviews with fortyYear 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 ofdeliveririg
essential elements of Technology education.

Educational 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 ofthe importance ofthe examination results
to pupils and teachers alike, the nature of assessment
and its criteria tend to influence what is learnt and
how it is taught. The GCSE examination system can
therefore be said to have a marked effect upon the
nature ofthe work carried out by the pupils targeted
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, 1994).

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
design activities 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 vary in
emphasis and on the amount of time needed for
each stage. In fact, even when a group is set a single
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,
unhelpful and restrictive manner. The weakness of
the models they have adopted is that they suggest
that pupils are not engaged in designing unless they
undergo and demonstrate each of the stipulated
stages ofthe process. There is a tendency, therefore,
for pupils to learn, and teachers to teach that
designing is concerned with jumping through hoops
in a pre-determined order.

Across education in general, project work and
problem solving activities are seen as important
aspects ofteacherassessedcoursework at Key Stage
4 (Scott, 1990). It is considered that this type of
work has the potential to develop in pupils skills
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which are difficult to 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, Ibund
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 manufacturing 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 orby a teacher's
inappropriate level of expectation.

Motivation orthe lackofit, when pupils are engaged
in project work, is woven into each ofthe key factors
which I have identifIed. It has been a pivotal feature
of this research project for although motivation is
not a pre-requisite toachieving success, success can
bring about motivation, which in turn can lead to
further achievement.

Attitudes 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
uponthesicuation. Therearealsogenderdifferences
to be taken into account. Helpless and mastery
patterns of behaviourvary in boys and girls (Licht &
Dweck, 1983). In Technology where many girls are
lacking in confidence the potential to acquire learned
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 to tackle a task frequently denies
the nature of the activity. Research supports the
beliefthat knowledge acquiredforaspecifIc purpose
is seen as more useful and more easilyremembcred.
Using the "need to know" method motivates pupils
to push themselves beyond their existing
capabilities, but the resourcing, the teacher's own
knowledge base and teacher management of such

a method is crucial to its success. Professional
designers understand intrinsicaPy 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
teach design using this approach, 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
examinations there is a markeddrop in theircreative
ability (Jorrence, 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
left-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 learning. One in
which: over-teaching and over-guidance are avoided;
disparaging ordestructive criticism are not used; in-
depth study is provided; pupils sensory awareness
is addressed and the zest for learning and thinking
are kept alive. InterestinglyTorrence (1981) claims
that teacher creativity is not a significant factor in
influencing pupil creativity although he firmly
believes that teaching can make a difference to a
pupil's creativity. He suggests that correct methods,
materials, attitudes and relationships with pupils,
all contribute to a pupil's creative development.
These suggestions forthe development ofcreativity
must not be lost because ofthe constraints imposed
by NC Technology and GCSE Technology
examinations.

Based upon my professional judgement and my
research I wouldsuggest that teachers ofTechnology
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
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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 to accept the challenge of being
part of the developing phiosophywhich underpins
the subject must be said to have a vital role to play.

The pace and extent of 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 particularthe implementation ofNC
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 importance to
teachers but with the publication of league tables an
extra incentive has been introduced. This has lead,
understandably, to many teachers sticking rigidly to
GCSE requirements but it has also lead to many
teachers interpreting the examination requirements
in such away as to lead to 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
is often misunderstood, misused and hollow. In the
context of this research, those charged with
responsibility for the design of Technology
examinations have an important role to play in
helping to develop a valid design philosophy for
both teacher and pupil alike.

Data collection and analysis

The interviews

Eight Case Study Schools

n PmCSS 
Enjoyed Neither enjoyed

Disliked____________ _________ or disliked	 _________
a	 a	 a	 a	 a

U
=	 0

Achievement	 0	 0	 0	 0

.	
,	 I,
as	 as	 8

o	 ,	 0.
5.

<	 <

No.ofPupils 1	 2	 3	 4	 5

Table I

The final fortypupils tobe interviewed were selected
using the criteria indicated in Table 1 after analysis
of initial 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 target an area which had
been highlighted as problematic in the
questionnaires - that ofcommunicamion 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 further insight 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, starting 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 four types: 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 conceptual skills involved were
also discussed. Analysis of the data for the total
sample is shown in Table 2

n=40	 Comments

S
Communication

e
SkiUs - drawing

__

r'37 iS	 12	 10
arlysketchei - -	 -

II	 9	 3

ix,616	 4	 3	 9
arcful sketchei - -	 -

neg32 12	 11	 9

)rthographic	 I

rawings
neg24	 2	 11

lX22 11	 0	 iiresausucei
erspectsvcs	 negl7	 8	 1	 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 certain 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 'Carefuisketches'
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 in both these 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 drawl rig; 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 who en joyed the drawing techniques involved,
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 to 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.

n40	 Commenis	 -

Cocnmuthcaoon	 I
Skills-writing	 :

	

30	 0	 28	 2
Arinotati --

	

rg27	 12	 13	 2

	

p25	 8	 13	 4

Tiilesetc. -- ___
	_______ neg2O 	6	 6	 8

	

Eva1uaon p€ 20	 2	 18	 0

	

neg4s	 6	 33	 9

Table 3

The overall balance between positive and negative
comments regarding the 'Annotation' of early
sketches was flarly equal. Fifty-three percent of the
comments were positive and forty-seven were
negative. However, marked differences appeared
within those figures. With regard to the writing
skills neededin annotation, all the comments made
were negative. The majority questioned referred to
the untidiness that resulted from writing notes
alongside their drawings. However, when it caine
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 to be
able to communicate thoughts to others; believed
it was a good way of explain rig how things worked;
explained that it could help them to clarify details.
The negative comments concerned not enjoying
having to think what to 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 saw the 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 concerned with the accuracy

IDATER 94 Loughborough University of Technology
	 33

154



	

I'	 n,..

	

W..	 n.

W.,.... .d.DàS.s..,

o io	 ,	 70

D n-IC Tn..

Appendix 62

Atkinson

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
because it was quickand easy to achieve asausfactoiy
result. There were those who used stencils in order
to help them achieve a more accurate outcome, and
there were those who preferred to do the lettering
freehand, either because they got satisfaction from
theirendeavours,orbecause theywished to display
an individual 'flavour' to their work. This they
suggested could not be achieved by using either a
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 major difficulties 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 they did an
evaluation was to 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
by seventy percent ofthe sample, 'research' third by
fifty-five percent of the sample and 'evaluating' was
ranked fourth by seventy percent of the sample.

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 those 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 latergroup 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 who had 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 inaccuracywas : a lack ofprocess skills; inaccurate
marking out ; things not having been worked out
carefully enough 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
to 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 chasing a major project. Of
the total sample offorty pupils, thirtyweregiven the
freedom to choose their own projects whilst ten
were given a context within which to work. In one
school this context was set by the Examination
Board and in the other instance the school set its

PoVIive coiaIa regarding the proca

Manufacturing skills

Manufacturing skills had been targeted in the earlier
questionnaire although 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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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 canying it out.
When it caine 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
percent ofthe context group finished their projects.
I would suggest that this =
was in the main due to the
fact that the projects tackled
by this group were safe'
projects. They were set well Enioyed making more than de

within the pupils' Eyeddesigningre-.r
capabilities and the projects ___________________
chosen were within areas
which could be easily
managed by the staff in the	 Positi'

schools with the resources	 Iend it easy to choose
and equipment they had
available. There was little Thought research was important

difference in how pleased' 	 research
the pupils were with their
outcomes. One might have Wae pleased with design work

reasonably expected chat 	 joyed making
those who had freedom to
choose would be more	 Finished project

pleased with their final	 Wpleawithoune
products, but this was not
the case. The results of the Would choose to do D&R again

interviews suggested that in
many instances problems
arose during manufacture
because of ill-conceived, Graph 2

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 enjoyeddesigningmore than makingormaking
more than designing. Eighty percent stated that
they had enjoyed making more than designing. It
had been hoped to compare the differences between
these two groups as far as conceptual arid acquired
skills relevant to designing were concerned, but
analysis of the data 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
normal distribution with regard to achievement but
the group who en joyed 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.

Perceived achievmrtent levels

vmy well WeU Average Not so well Not well at all

signing	 1	 7	 16	 7	 2

naking	 0	 0	 3	 1	 3

Table 4

comments regarding the process

0	 10 20 30 40 50 60 70 go 90 icx
percentage

El n6 Those who enjoy designing more than making

El n=32Those who enjoy making more than designing

had led to 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 tha in this case
pleasure with the outcome was due to 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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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 to create within the
constraints of the GCSE emination 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 dc-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 difficulties. 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

inappropriate forms ofmodelling 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
pin that can cause 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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describe technology in the widest sense of the
word The terms 'Technology'and Technology
education' have been adopted to describe the
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research project, whilst 'NC Technology' has
been used when reference is made specific ally
to National Curriculum Technology.
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Approaches to designing at key stage 4

E Stephanie Atkinson
University of Sun den and

Abstract
It is intended that this paper will report on the preliminary findings of an investigation
concerned with the approaches to designing adopt ed by boys and girLs in year 11 (age 16). The
study involvedfifty pupils and their teachers whilst they were engaged in major project work,
undertaken as part of a GCSE Technology examination. The research isfocusedon eight case
study schools andforms part ofan on-going programme initially involvingfifiy schools select ed
from seven Local Education Authorities in the No rib East ofEngland. (IDATER93 and IDA TER94)

The sample was chosen utilising two data-gathering instruments. Firstly, a questionnaire that
askedpupils to give their perception of their enjoyment ofdesigning and making; theirpersonal
ability to design and make. Secondly, a computer-presented, seif-administ ered Cognitive Styles
Analysis (CM) test 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 (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 deliveiy programmes utilised by each school and the two main strategies that
were adopted by teachers to enable pupils to meet deadlines and address the &amination
Board's assessment criteria will be discussed. The different influences that these strategies
may have had upon the boys' and girls' motivation, their approach to designing and the
outcomes that were produced for assessment will also be examined.

Introduction

This paper reports the preliminary findings of
an investigation concerned with the
approaches to designing adopted by year 11
pupils. The study involved fifty pupils and
their teachers who were engaged in major
project work that was part of a General
Certificate of Secondary Education (GCSE)
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 1,2

Design and technology in schools involves a
complex integration of processes. concepts,
knowledge and skills . 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: 4).

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
resion procedure .

Design processes used in schools have
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 6• 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 1.awson 9 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 10h1,12• APU 6 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, 13 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" '.

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. 1-lowever, 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 14 To add
further to this complex picture there are also
the intricate gender differences which recent
research has highlighted (for example: 6.5). For
this research study gender' has been taken
to indicate biological gender. This is in contrast
to behavioural or learning gender style where
gender is seen as a continuum rather then as
a binary divide 16,

In an achievement context such as school,
pupils show either helpless or mastery

patterns of behaviour when confronted by
difficult tasks 15,17 These patterns of behaviour
are not necessarily related to levels of
intelligence 14 Learned helplessness 18 does
not only effect the less intelligent. Research
would have us believe 17 that in a school
situation there is a tendency for girls to acquire
helpless orientation when they are faced with
the possibilityoffailure. Boys tend to attribute
their failures to external causes whilst girls
blame their own inadequacies. Dweck and
Leggett 19 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 curriculum
content 20 rather it should be designed to
develop capability and test competence 2o.22.23

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
24.25, Additionally, the need for accountability
has led assessment to become overly objective
26 As far as examination syllabuses have been
concerned, this has lead to the use of a
prescriptive design process with a very specffic
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
research has sought to investigate further the
factors affecting pupil motivation towards
project engagement and completion that had
been identified in earlier sections of this on-
going research 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 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 27B,29 It has been defined as "... an
individual's characteristic and consistent
manner of processing and organising what he
sees and thinks about" 3°. 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. Pupils in a
mixed ability technology class at each school
were asked to fill in a questionnaire (n - 124)
during one session and complete a Cognitivc
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 28 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

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	 Girls	 Totals
Style	 Percentage Percentages

Imagers	 47% (40)	 56% (15)	 49% (55)

Verbalisers	 53% (45)	 44% (12)	 51% (57)

Totals	 100% (85)	 100% (27) 100% (112)

Tab/el	 n=i12

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, although, 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

V&al,ser	 Imig

Boy	 Girl	 Boy	 Girl

AnalyLic	 56% (25)	 58% (07)	 45% (IS)	 67% (10)

Wholist	 44% (20) 42% (05)	 55% (22)	 33% (05)

Totals	 53% (45)	 44% (12)	 47% (40)	 56% (15)

TabIa2	 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 data 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
ACHIEVE GOOD RESULTS

Boys	 Girls
Percentages Percentages

Enjoyed and achicved	 22% (19)	 26% (7)

Enjoyed but couldn't achieve	 14% (12)	 15% (4)

Didntenjoybuchieved	 13%(11)	 22%(6)

Didnt enjoy and couldn't hicve 	 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 = 3564

Tabie3	 n112

verbalisers and imagers. However, when the
'perceived Capability' factor was added to the
analysis some differences were detected. A
significantly large number of boy imagcrs
believed that they were incapable of achieving
good results whilst designing (x 2 = 50.00, df

PERCEIVED DFSIGN ABILITY

	

Verbalisers	 lmagcru	 [lq
Boy s	 Girls	 Boys	 Girls ___________

Can	 23	 5	 15	 6	 49	 44%

Cannot	 22	 7	 25	 9	 63 56%

Totals	 45	 12	 44'.)	 15	 112 100%

Clii Square .500	 2.000	 50.00(1 4.500	 9I,()()()

p-Value	 .9590 .3146	 <.0001 .0678	 <.0001

Tabie4	 n=/12

= I , 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
between the visits; the research, design and
manufacturing 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 concerned with
major projects were also collected. During the
visits informal inteews were conducted with
both the teachers and the pupils.

TABlE ShOWING COGNITIVE STYlE Oi FINAl. SAMPlE

	

tmgcrs	 Vcthal,,nro

School	 A	 B	 C	 D	 0	 F	 .G	
Caicgnnes

Co

(3)7. 1	 -	 Abc, Ago	 Abs Aba Wgz Abs	 Wgo A = Imagers who enjoy designing and believe can design
II = lmagcrs who cnioy designing but believe cannot design

021 . 1 Who .	 1t,c,	 Wb., Ago Wgo Wgo	 -	 C = Imagers who prefer making but bclievc can design
I) = Imagers who prefer making and believe cannot design

31. C -	 -	 Who Who Abc Who Abs	 Who l( = Vcrhalisers who enjoy designing and believe can design
= Verbaiiscrs who enjoy designing hut believe cannot design

32. C %'gr .	 Abs	 Who	 Abc	 Abc	 Abs	 G = Vcrhaliscrs who prefer making but believe can design
II = Vcrhaliscrs who prefer making and believe cannot design

035.! -	 Who Abo	 Ago	 Abc	 Wgs	 Ago

W = Wholist	 A = Analyst
036. C Wgz Abs -	 Abs	 Who Abs	 Ago

I = Intcrvcntionist 	 C = collahorauivc
037.1 Who Abs Who Who Abs -	 Abs	 Abs x = Complete project 	 o = UnIinishrJ project

b = Boy	 g = Girl
(>49 . ! Ago	 .	 Abs	 Abs Abs .	 Ago	 V,bo

SO
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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 timctahlcd time
allocated to the major project varied only
slightly from school to school, all schools
having followed closely the examination
boards recom mendations. Ilowever, 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 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 it was
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. (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 need 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 earlier phases of the research
lëachcrs 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 APTJ
findings of 1991 6 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 manucturing period
ahead.

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 delivery programme had been adopted
by the school. In some schools early ideas
were a series 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.

40
	

IDATER 95 Loughborough University of Technology

163



koows bow it will be m.de

Pupil bus to check at comy step

Much waitwg causing (restretion

No pupil ownanhip

Appendix 6.3

Atkinson 2.1

TWO OBSERVED TEACHING STRATEGIES
COLLABORATIVE MODEL

DURATION OF PROJECT - LONG

INTERVEN11ONIST MODEL

DURATION OF PROJECT - SHORT

(	
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Pupil able to share ownership
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Project unliniched
	

Project finished
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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 advice teacher's gave to the
pupils: the teacher's personal technological
capabilities; their understanding of how each
different idea could or could not he
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 thcpupils
design sheet.

Interventionist Model

It was at this point in the process that the
important differences between the two teacher
strategies became evident. In the
'interventionist' approach, 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. Ill

defined, hut 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. It was at
this point that these pupils lost ownership of
their idea. Decisions were made in a piecemeal,
interventionist, manner by the teacher. 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 proces.s adopted.
Teachers became overburdened and frustrated
by pupils needing their help.

It was also during this stage that a difference
was noted between 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 he 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.

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 PRO.JECTS BY GENDER

Interventionist Model 	 Collaborative Model

Boys	 Girls	 Boys	 Girls

Complete	 33% (7)	 36% (4)	 60% (9)	 67% (2)

Unfinished	 67% (14)	 64% (7)	 40% (6)	 33% (1)

Total	 100% (21)	 100% (11)	 100% (15)	 100% (3)

Table6	 n=50

In contrast all boys tended to became
frustrated with their inability to make progress.
The less able boys seemed to become resigned
to the situation, making less and less effort a.s
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

Collaborative Model

In schools whcrc 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 stags 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 collaborative 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 compleie 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 each 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-eight percent of those 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
(see Thhle 5).

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 arialytic-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
irnagers. 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, verhalisers or imagers. When the data
in question was analysed using collaborative-
interventionist groupings, some interesting
clusters were observed (see Diagram 3). Once
Groups D and II were removed from the
equation (these scores skewed the results
because of the 100% failure to complete rate of
both these groups) analysis showed that ninety-
two 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.

W'nen the data was looked at from a gender
perspective the numbers involved were too small
for statistiral analysis although some interesting
differences can he seen in Diagram 4. Further
statistiral 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 total sample
were concerned very few were completed
without considerable pressure having been
applied by the teachers. Motivated girls and
boys in all schools were persuaded to re-work
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SAMPLE FACTORS
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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 producedvisually
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 hut showing little
evidence of designerly thought.

Sadly, when interviewed on completion of
their projects, the great majority of the total
sample were confused and dissatisfied with
the design process they had used in their

examination, seeing little point in the paper
work they had had to 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 completed in order to
gain 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 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 a 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
2 312 500 df= t,p <.0001). However, it
should be noted that, neither internal marking
nor final examination marks are yet available
to support or refute the pupils belief in their
own ability to meet 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 a low
priority. However well intentioned this course
of action maybe, the evidence from this study
would suggest that it has had a dc-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 invesdgation concerned 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 study 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 maldng pupil perception of their personal ability in

designing and making each pupil's predominant cognitive style. Two data-gathering instruments

were used. A questionnaire was completed as 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.

nient of designing and making. At the same time, each pupil carried out a computer-presented, self-

administered Cognitive Styles Analysis (CSA) designed to assess two fundamental cognitive style
dimensions: verbal-imagery and wholist-analytic. A case sesdy approach based ott observation was

then used to chart the sample's (n = SO) 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 Department oft/re University of Sunderland.
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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 1.2, 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 inthnately related to people's ideas and auitudes
2021.22, It has been defined as ",.. an individual's characteristic and consistent manner of processing

and orgasusing what he sees and thinks about' 23, The perception and evaluation of infonnadon 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 seleccion of the sample was made using two data-gathering insmnnenrs. These were administered

at the end of Year 10. Pupils in a mixed ability technology class at each school were asked to fill in a

questionnaire (ti = 124) during one session and complete a Cognitive Styles Analysis (CSA) Test (ii =

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, self-

administered CSA test designed by Riding in 1991, was used to assess two fundamental cognitive

style dimensions: verbal-imagery arid wholist-analytic.

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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Methodology - The study

A case study approach was used to monitor the chosen sample (n 50). Pupil progress thsoughour the

designing and making of a GCSE examination project during Year 11 was tracked on a formightly

basis. Notes. sketches and diagrams were made on observation sheets during each visiL These sheets

recorded the following aspects of the project work: the progress made by each pupil between the
visits: the research, design and manufacturing 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 concerned 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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COLLABORATIVE MODEL,
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Once initial ideas had been drawn, the next observed stage was for the pupil to choose which idea to

develop. This was normally canied 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; theirunderstanding of how each
different idea could or could not be manufactured given the school resources; the amount of time
available; the teacher's lotowledge 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 svategies

became evident, In the 'interventionist' model, where speed was crucial, pupils tended to move veiy

quickly from initial ideas to the manufacturing stage. Very few pupils produced carefully detailed

drawings: development of the chosen ides was carned out as manufacturing took place. Decisions

were made in a 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 nacure of the design process adopted. Teachers became overburdened with pupils

needing their help, 'l'his in turn led to understandable impatience and fnisustion by many of the pupils

and most of the teachers. One pupil expressed the feelings of many when he said "1 am sick of waitong

for my nun; I 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 attention. Other pupils turned to their peers

to see how they had completed tasks. Many pupils made and re-made pieces of their prect. 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).

'ABLE SHOWING NUMBER OF PROJECTS COMPLETED BY THE DEADLINE

Ivnfl400l3i Modnl	 CoUbon Modnl

Compleie	 Unfihcd	 5coot	 Com14ni	 Ua5IÜSIC

007	 5	 2	 031	 3	 3

021	 2	 4	 032	 4	 2

035	 1	 5	 036	 4	 2

047	 3	 4

049	 0	 6

To1	 II	 21	 Ii	 7

Te.61e2	 n-SO

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. Sketches were often used by the teacher when un-clear

communication of pupil ideas were explored. Detailing of the chosen idea became a collaborative
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 tune 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

as 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, = 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 tervennonist' 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 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 vanous 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 pupils

were confused and dissatisfied with the design process they had used in their examination, seeing hole

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 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 a

summasive 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 = 312.500, 4' I .p <.000IJL

However it should be noted that, neither internal masking nor final examination marks are ay il-
able to support or refute the pupils belief in their own ability to meet the GCSE assessment cinena.

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 mm have am

overriding influence upon a pupil's capability to design and make. Analysis of the three dehivesy

programmes and two strategies adopted by the schools, indicate that neither the 'collaborative' orthe
'interventionist' teacher model allow pupils to develop entirely valid approaches to desigatlitig. 1

nature and speed of the process in schools utilising 'interventionist' approaches does not allOw riha

development arid detailing of creative, innovative ideas. On the other hand the slownesS of rth peoc-

ess, particularly at the design stage, in schools adopting a 'collaborative model has caused pegilsam

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 puplIb to

work beyond their technological capability. In an attempt to support all pupils throughoettbresr

176



Appendix 6.4

projects teachers have developed a strategy that encouraged them to design solutions to pupils prob-

Leans 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 dc-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 Darn may help to produce well designed products and

examination results of which pupils. parents and teachers could be proud.
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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: 2,3.4). 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 '. In 1986 the

Department for Education and Science suggested that what was needed was a loose framework

to guide designing rather than a well defmed 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

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	 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 bad 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.

HMI Preepuasion 18.12.95 CE.S.AWnw.
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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
4.10.11,12 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 demnnds 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. _______________________________

I ENJOYMENT OF TECHNOLOGY I

No. of Pupils

Enjoyed Technology in yrs 7-9	 45

Enjoyed both equaily	 46

Enjoyed Technology in yrs 10-11 	 88**

= <0.001

Table I	 ,z=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 1 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.

FilE EITECT 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
= <0.001

Table 2	 n=179

HMI Pre.re,uatjon 18.12.95 CEsi.j
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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

(Table 2). 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	 1st	 2nd	 3rd	 4th

Research	 8	 37	 98	 36 4	 2	 1**	 3

Design	 25	 126	 21	 7 2	 i**	 3	 4

Make	 157	 8	 10	 4 1**	 3	 2	 4

Evaluate	 4	 16	 37 122 4	 3	 2	 1**

Table 3	 tp<O.0O1.	 n179

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

fmdings 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 (Table 4) 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).

I MEAN SCORES REGARDING ENJOYMENT OF THE PROCESS I

1	 Selecting a project
	

2.93
	

2.39
	

3.29

2	 Researching a project
	

2.59
	

2.49
	

2.71

3 Thinking of a number of ideas
	

2.63
	

2.53
	

2.86

4 Working out the chosen solution	 2.92
	

2.71
	

2.43

5 Making the chosen solution	 3.27
	

3.07
	

2.86

6 Making the chosen solution work
	

3.28
	

3.08
	

3.14

7 Using tools and equipment
	

3.54
	

3.39
	

3.71

8 Evaluating the project
	

2.47
	

2.02
	

2.00

9 Putting together a folio
	

2.73
	

2.56
	

2.71

10 Wriungthcreport
	

2.10
	

1.91
	

137
Max Scort 4

Table 4
	 ii = 179	 a 112

HMI Presenlation 18.12.95 CESA.wAi
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ENJOYMENT OF THE PROCESS

2	 3	 4	 5	 6	 7	 8	 9	 10

ASPECFS 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 tecimique	 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

fmdthistypeofdrgeasy 33	 finditdifficulttodo
	

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 it difficult to do	 25

enjoy doing them	 28 avoid doing them	 25

TableS	 n=40

ONLY POINTS WHICH WERE MENTIONED BY 15% OR MORE OFTHEPUPILS AR
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

4	 HMI Prese,untion 18.12.95 OES4S
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positive (TableS & 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 wile 	 15 willing untidy -spoils work	 15

good way of communicating thoughts 17 didnt do it
	

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

ITable6

ONLY POINTS WHICH WERE MENTIOD 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 concerning, 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
S1AGE OF THEIR PROJECT

Yes	 No	 Did not make

_______________________ Percentage
	 Percentages	 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?	 n=40

ASPECTS OF THE MANUFACTURING PROCESS
WHICH CAUSED PUPILS PROBLEMS

Poor manufacturing skills & inaccuracy	 45% (18)

Idea not worked out before hand

Too big a project

Time management

None

Table 8

HMI Prese,Uation 18.12.95

7.5% (3)

5% (2)

12.5% (5)

30% (12)

n =40

5
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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. FirsUy, 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=1 12,85 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	 linagers	 mls

Boys	 Girls	 Boys	 Girls
Can	 23	 5	 15	 6	 49 44%

Cannot	 22	 7	 25 **	 9	 63** 56%

Totals	 45	 12	 40	 15	 112 100%

PERCEIVED ENJOYMENT OF DESIGNING
Verbalisers	 Irnagers	 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%

= <0.0001

TabIe9	 n=112
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The three relevant sets of data were analysed (rable 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
SchooJBCD EFC H
Code

007 - A A A W A A W A = Imagers who enjoy designing and believe can design
B = Imagers who enjoy designing but believe cannot design

021 W	 A W A W W -	 = Imagers who prefer making but believe can design
D = Iinagers who prefer making and believe cannot design

031 - -WA AWAW

032 W- AW - AAA

E = Verbalisers who enjoy designing and believe can design
035 - W A A - A A W F = Verbalisers who enjoy designing but believe cannot design

G = Verbalizers who prefer making but believe can design
036 W A - A - W A A H = Verbalizers who prefer making and believe cannot design

Q47 W A W W A - A A w = olist	 A = Analyst

9 A-AA A -AW

TablelO	 n=5O

This investigation helped to support and clarify earlier fmdings '5 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.

HMI Preaenwjion 18.12.95 •e.c'xs

184



SEES NO POINT
IN PROCESS

BOREDOM

Appendix 65

CREATIVE PUPILS PATHWAYS THROUGH THE DESIGN PROCESS

CREATIVE PUPIL

RECEPTIVE PUPIL NON-
RECEPTIVE PUPIL

PUPIL TAUGHT
PROCESS

COGNiTIVE UNDERSTANDING
OF THE DESIGN PROCESS

ENTHUSIASM FOR CREATING

MOTIVATION

UNDERSTANDING FOR
NEED TO EXPAND

KNOWLEDGE & SKILL BASE
UN-ENTHUSIASTIC

ACQUIRES NECESSARY KNOWLEDGE	 PUPIL TAUGHT
AND SKILL BASE	 KNOWLEDGE BASE

SUCCESSFUL OUTCOME I	 I UNSUCCESSFUL OUTCOME I I SUCCESSFUL OUTCOME

DEEPER UNDERSTANDING	 REMAINS
AND MOTIVATION	 UN-ENTHUSIASTIC

TO CONTINUE TO BE
CREATIVE

Diagram]	 I
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 difficult the

task became. Within the group who were creative but found the structure of the process

inhibiting, there were those who failed to becomc 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 fmished 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
8	 HMI Presentation 18.12.95 OESAi
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TILE PATHWAYS THROUGH THE DESIGN PROCESS FOR NON-CREATIVE PUPILS

PUPIL
WHO IS NOT CREATIVE

LACK OF COGNiTIVE
UNDERSTANDING

OF TEE DESIGN PROCESS

+	 I	 I
A AA TEACHER ENTHUSIASM + COGNITIVE UNDERSTANDING OFT

DESIGN PROCESS

PUPIL TAUGHT L	 PUPIL TAUGHT
PROCESS	 PROCESS

I	 I

I MOTIVATES I	 BOREDOM

SUCCESSFUL
OUTCOME

MOTIVATES

SUCCESSFUL
OUTCOME

MOTIVATES

UN-SUCCESSFUL
OUTCOME

DEMOTIVATION

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
HMJ Presenwjion 18.12.95 	 9
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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 difficulL

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 14

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

fomrnlated several ideas to meet the requirements 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 in a

piecemeal, 'interventionist', manner by the teacher. This was seen to have a de-motivating effect

10	 HMJ Prese,ua1ion 18.12.95 CE.SAL,
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TWO OBSERVED TEACHING STRATEGIES

COLLABORATIVE MODEL
- DURATION OF PROJECT - LONG

Teachupil discussion

Teacher explains how' design could work

INTERVENTIONIST MODEL
	 Pupil able to share ownership

DURATION OF PROJECT - SHORT

Poor pupils	 Good pupils

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	 33% (7)	 36% (4)	 60% (9)	 67% (2)

Unfinished	 67% (14)	 64% (7)	 40% (6)	 33% (1)

Total	 100% (21)	 100% (11)	 100% (15)	 100% (3)

Tablell

In schools where teachers exhibited what has been defmed 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 intermin2bly 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 (Graph 2). 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.

DISFRIBUTION OF MARKS FOR THE TOTAL SAMPLE

A* A	 B	 C	 D	 E	 P	 G	 U Withdrawn
Grade bands

Graph 2
	

n -112

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. Firstiy, 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

intertwined.
NUMBER OF PUPILS WHO COMPLETE THEIR PROJECTS SPLIT BY THE SELECTION OF

SAMPLE FACTORS

100.0%

90.0%

80.0%

70.0%
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b20.0%

10.0%

0.0%
0

10.0%

20.0%
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40.0%
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600%

70.0%

80.0%
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100
	

100%
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	 D
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Diagrwn4	 n=50

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 project 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-
HMI PresenLazion 18.12.95 OES1eY..	 13
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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 qual, 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, verbalisërs or imagers.

Design methodologists suggest that designing should be an holistic experience 4,18,21 and that

imaging is central to the development of ideas 4 '°. However the data collected indicated that

those pupils who were imagers and wholists were the ones who achieved the poorest results
(fable 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 1Y ALL OF THE SELECTION OF SAMPLE FACTORS

Avera e	 En10 designing	 Enjoyed designing	 Prefered making	 Prefered making

Mark	 and can	 but cant	 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%	 32% 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 iinagers. 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 irnagers 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

Verbahsers 71%	 58%	 40%	 21%	 68%	 43%	 39% 35%

Imagess	 -	 34%	 62%	 20%	 62%	 34%	 32% 24%
n = 85

94%	 84%	 -	 23%	 33%	 57%	 51% 53%
. Verbahsers

88%	 70%	 -	 -	 70%	 50%	 34% 44%
Imagers

is = 27

Table 13	 is =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 (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 gcore 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 iniagers (Graph

& Table 15).

When considering the verbal/imagery dimension it was found that in support of Riding's

fmdings the pattern for boys was a mirror image of that for girls when performance was

measured against that dimension (Graph & 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

Wholist

2.4	 -	 '	 mc mate
-4$'- AnaJyti

1E 
V

1.4,

Maths	 Science Technology Geography English 	 History	 French
SCHOOL SUBJECIS

MEAN SCORES FOR PERFORMANCE IN SEVEN SUBJECTS & WHOLIST-ANALYTIC STYLE

Style Maths Science Technology Geography English History French
Wholist	 1.975	 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

-s-- Boys

1.6.

1.4,

Maths	 Science Technology Geography English	 1-listomy	 French

SCHOOL SUBJECIS

MEAN SCORES FOR PERFORMANCE IN SEVEN SUBJEC1'S BY GENDER

Gender Maths Science Technology Geography English Histomy	 French

	

Boys 2.025	 1.930	 1.894	 1.780	 1.850	 1.870	 1.850

	

Girls 1.975	 1.910	 2.444	 2.050	 2.075	 2.000	 2.125

Statistics for Maths, Science, Geography, English, History, French taken fromn
RIDING, RJ. & PEARSON, F. (1994)The Relationship between Cognaive Style & Intelligence

	

Graph & Table 14	 n = 119 except technology n = 112

16
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COGNITIVE STYLE & PERFORMANCE

o/5
/7

1.6	 —0-- Verbal

1.0,	 I	 I

	Wholist	 Intermediate	 Analytic

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

2.2.

8 :

T

I	 •	 I	 •	 I

	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&TablelS	 n=112
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VERBAL-IMAGERY STYLE, GENDER & PERFORMANCE IN TECHNOLOGY

2.9	 -

2.7

2.5

- Boys
2.1	 4------Girls

1.5.

Verbal	 Bimodal	 Imager

VERBAL-IMAGERY STYLE

MEAN SCORES JOR 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

2.9

2.7	 —a-- Boys

*	 Girls

2.5

Verbal	 Bimodal	 Imager

VERBAL-IMAGERY STYLE

MEAN SCORES RDR PERFORMANCE IN 6 SUBJECTS. GENDER & VERBAL-IMAGERY STYLE

	

Gender	 Verbal	 Bimodal	 Imager

	

Boys	 1.850	 1.930	 1.900

	

Girls	 2.010	 1.700	 2.275	 = 119

Statistics for Maths, Science, Geography, English, History, French taken frorn

RIDING, RI & PEARSON, F. (1994)The Relationship between Cognitive Style & Intelligence

Graph & Table 16
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The relationship between teacher strategies, the process adopted and performance
The second correlation, between delivery programmes 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

Detailingchosenidea	 1.935	 2.867

Planning	 1.355	 2.067

Manufacture	 1.900	 2.600

Product	 1.645	 1.933

Evaluation	 1.710	 1.800
Maximum Score =4

FINAL MARK SHOWN AS MEAN PERCENTAGES & SCORES

Mean %	 Mean Score

Collaborative	 43.067	 1.667

Interventionist	 51.844	 2.219

Total	 49.043	 2.027
Table 17

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 atwork, 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 (rable 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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Appendix 6J

WHOLIST-ANALYTIC, TEACHER STRATEGY & SUBJECT PERFORMANCE

3.0.

15.

Wholist	 Intermediate	 Analytic

WHOLIST-ANALYTIC STYLE

MEAN SCORES FOR PERFORMANCE & WHOLIST-ANALYTIC STYLE, TEACHER STRATEGY

	

Teacher Strategy	 Wholist	 Intermediate	 Analytic

	

Interventionist	 1.571	 2.217	 2.690

	

Collaborative	 1.312	 2.000	 1.875

VERBAL-IMAGERY STYLE, TEACHER STRATEGY & SUBJECT PERFORMANCE

3.0.
—a-- Intervenfio

4------ Collaborative

1.0,	
I	 •	 •	 I

Verbaliser	 Bimodal	 Jinager

VERBAL-IMAGERY STYLE

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&Tablel8	 11=50
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Appendix 6i

showed that a slightly higher mean score had been achieved by pupils in schools where an

'interventionist' approach had been adopted (Table 17). 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 utiuising '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

22	 HMI Prese,uation 18.12.95 CESIJ6,.w.s
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PERFORMANCE AND INDIVIDUAL SKILL LEVELS

4.0.

3.5.

3.0.

Z5.

2.0.

Drawing Skill

U
z 1.5.

1.0.	 ____
-- Writing Skill

0.5.

0.0.
I	 I	 I

Poor	 Average	 Good
SKILL LEVEL

MEAN SCORES FOR PERFORMANCE & SKILL LEVEL IN DRAWING AND WRITING

Drawing skills	 Writing skills

	

Poor skill	 1.720	 0.778

	

Average skill	 2.700	 2.148

	

Good skill	 2.800	 3.286

PERFORMANCE AND COMBINED SKILL LEVELS

4.0

3.5

3.0

2.0

1.5
—0— Poor Drg Skill

1.0

	

----	 Average Drg Skill
--	 Good Drg Skill

0.5.

0.0.
I	 •	 I	 •	 I

Poor Writing Skill 	 Average Writing Skill	 Good Writing Skill

WRITING SKILL LEVEL

MEAN SCORES FOR PERFORMANCE AND COMBINED SKILL LEVELS

Poor drg skills	 Average drg skills Good drg skills

	

Poor writing skills 	 0.900	 -

	

Averagewritingskills	 1.875	 2.214	 2.500

	

Good writing skills	 2.7 14	 3.83 3	 4.000

Graph&TableI9	 n5O
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Appendix 65

necessary progress they tended to make use of extra sessions through out the manufacturing

stage of the project. This they saw as an opportunityto 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 fmding 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

24	 HMI Presenlation 18.12.95 oestu,.
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CREATIVITY & PERFORMANCE

an Mark

Poor	 Average	 Good

LEVEL OF CREATWITY

MEAN SCORES FOR PERFORMANCE & CREATIVITY

Poor Level	 Average Level	 Good Level
Creativity Mean Score	 1.412	 2.048	 2.818

Graph & Table 20
	

'a = 50

significantly high proportion of the total sample where de-motivated (Graph &Table 21 & 22). The

relationship between performance and motivation was 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

--0
Mean Mark	 No.	 Mean Mark	 No.	 Categories

t	 (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
B76%	 4	 20%	 4 _________________________________

Not very creative pupils
C	 69%	 7	 -	 -	 C = Receptive and motivated

1) = Receptive but de-motivated	 39
D	 37%	 8	 -	 -	 E = Unreceptive but conforming

F = Unreceptive and de-motivated
E	 57%	 5	 90%	 1	

Total	 50

F	 14%	 11	 51%	 7	 cm-square 392.00
- ________________________________	 p-value <O.0(

Table2l	 n=50
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LEVELS OF MOTIVATION

Level of Motivation 	 Creativity Categories	 No of Pupi

Motivated	 A+C	 10

Conformed	 E	 6

De-motivated	 B+D+F

= <0.0001

MOTIVATION & PERFORMANCE

Dc-motivated	 Conformed	 Motivated

LEVELS OF MOTIVATION

Graph&Tab122

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" 5	 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.

26	 EM! Pesentation 18J2.95 .w
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Appendix 7

Teacher hand outs from Phase Two



ATTAINMENT
TARGET FOUR

ATTAINMENT
TARGET THREE

ATTAINMENT
TARGET TWO

NATIONAL
CURRICULUM
ATTAINMENT
TARGET ONE

ATTAINMENT
TARGET FIVE
IS CAPABILITY
WITH I.T.

RESEARCH
AND

ANALYSIS

DESIGN

Appendix 7.1

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 personaused plain paper (no IinesJ ii) use a bacldng 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. 	 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

This has In it a working drawing (Orthographic or Isometric] 	 A presentation drawing In 3D andwhich shows details such as materials .slzes joints 	 -oIour should be Includedcolours of all parts. This should have enough informatIon that I

you could give it to another person and they could make 	 EVA LU All
without needing to talk to you. Such as a flow diagram
showing the order that jobs should be done in. ---.......

Write In this section why you chose one particular Idea ____________
and why others were rejected. Before this your idea will______________
only be as a sketch with some suggestions about
materials and methods of manufacture take this and PEYELOPMENT
work on and improve it until you can prepare your
plans.

Produce a range of ideas using different 	 I

materials, production methods and levels of _________
difficulty. Use coloured drawings ( some in 3D)
arid add notes to explain . This section of your DESIGN
file should be one of the biggest	 IDEAS

PECIFICATION

JJ	

Based on your research detail t
limits arid factors which
solution MUST meet, such as
slze.weight. materials per*rms
and safety. ALL OF THE FOLDER
BEFORE ThIS SECflON HELP YOU
TO WRITE fl', AND ALL OF THE
FOLDER AFtER D. LOOK BACK IC
rn AND SO ri' IS ONE

OF ThE MOST rMPORrAN'r. LOOK BACK TO YOUR
SPECIFICATION WHEN CHOOSING YOUR NLSOL1IU!IYD
AND DURING EVALUATION.

I Study and get as much information as you ean	 as
different sources as possible. Books. magsnes. TV.	 ta and

IDENTIFY	 I other people who may be making a similar pirothiret l&ai
PROBLEM I Hmate1s.meth0ds. ERGONOMICS costs aesthetics. alas

comment on your research don't just put i	 in without
OR NEEDS	 sayingsomethingaboutitandwherougettbetoimflacs..

CONTENTS	 This is a statement which says what you intend in dn in seIbe
-	 I	 problem or need that you have talked about in

I	 I I It is the heart of Technologr that you do things to try to on
I I something to help people and make things easier them tClhat

TITLE PAGE	 I I person may be your self and your need may be to he am
I ..—entertained). Describe an area which you think needs s%tirg

and then look at the particular thing that this project will seek to
improve.

LList of all of the sections In the project by title arid page number

Name & year	 et out how long you are going to allow yourself to
(& form)	 Lspend on each of the sections and remember to look

back at this plan to see If you are keeping to it.

The front cover of your file 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.

WHAT IS IN A DESIGN FOLDER?
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I DATES

Appendix 7.1

TECHNOLOGY CHECK SHEET)

YEAR=11 (EXAM GROUP)

NAME..........................................................................FORM.............LESSON..MON.../ FRI.

STAGES OF DESIGNING.

FINISHED	 DATE

1 RECOGNITION OF PROBLEM.

2 PROBLEM ANALYSIS.

3 RESEARCH	 -

4 ANALYSIS OF RESEARCH

5 SPECIFICATION - --

6 GENERATIONOF IDEAS.

7 DEVELOPMENT /CHOSEN DESIGN.

8 PLANNING AND MAKING.

9 MAKING

10 EVALUATION

COMMENTS
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Appendix 7.1

- -	 -.	 SCNOOL DESIGN AND TECHNOLOGY

DESIGN GUTDE

1)	 State t "problem".

2)	 LYSIS
Break down the problem to find out what is required.
riswer such questions as:
a) Wnat should the solution do?
b) Where will it be situated?
C) Who will be affected by this problem or solution?
d) How much rnorv will be available to make it?
e) Are- any of the following imoortant: size, weight, shatDe, colour,
strerth, safety?

f) How much tine is available to produce a solution?

3)	 Produce a "Design Brief"
This should be a clear statement of what it is that is to be des.gned.
A "Specification" may be included to give details of what is to be expeczec fr
the solution.

4)	 PEARi	 ESTITICN
Collect oropriate information from books, magazines, photog ha, or daings
fran bbservation. Write to anyone you think may have useful infcrmacLcn
requesting help, deta.Lils, or uidance. Talk to those who may know scnetning
about your problem, and record the information you are given.

5)	 fl'ITIAL EAS
Sketch arii make notes on a selection C about six ) of osshe scluo.rs to
problem. Each solution should be based on a different principle. nthcate your
choice of "best" solution clearly, and give reasons for your selecton ano
rejection.

6)	 DEV.T
Make detailed sketches and notes on the "best idea" to e.'ia.r.:
a) What it does and how it does it.
b) Which materials are used, and why?

Give alternatives, and reasons for selection and reecz.cn.
C) How it will look ( including surface finishes ).
d) How it is constuced (and why the methods were chosen

7)	 .Kfl'IG DWThG
Draw three views in orthograthic projection, fully	 scoed.. A parts list or
itt..ing list should be included. Indicate the scale usec tn o orang.

8)	 MIEL
Produce a simole model of the project, as qu.ckly as cssthie to show the
orindles involved. ( Use paper, card, etc.

9)	 pararp

Make the desicned object, and modify the wcrkng draw.n; if required as ycu go.

10)
Evaluate the orototype. i.e. Write answers to the following cuest ions:
Does it work? Could it work better? Could it be made more sinply or more
econnically? Will it continue to perform as it does now? t-at would you change
if you were to build a Mk.2. version?
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analysis of the collected data



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 bais
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 off
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 aid
graph can be specified to meet the requirements of any journal or report format.
StatView also offers ten table formats and allows you to create your Gwn table format
as well.

A complete drawing environment

All output appears in our view window which has all the features of a dirawmg
document and can cover as many pages as you wish. You can move drawn thyes
graphs and tables to anywhere in this document. You can align ohects to a gpd ori
rulers to precisely position your output. You can group objects together and pation them
in different layers.

The Draw menu offers sophisticated tools for adding embellishments to your output.
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 in 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 specifying 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



Appendix 8.1

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. takin g advantage of the graphical
interface to let you view your information dozens of different
ways.

'.ro,,,Iv	 Rrps,

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

• Reody.to-use business templates
for common data management
tasks

• Platform-transparent file
compatibility between Windows
and Macintosh environments

• Attach 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 Librar:es
to support Novell NetWare and
PhoneNet Talk networks

• Doto import capability from
popular DOS, Windows, and
Macintosh formats such as
dBASE. Lotus 1 .2 .3 and more

• Access Macintosh graphics directly,
and transfer to other applications
through the Windows clipboard

--

! ____
Co,,,, Mugc

:::::::	 ____

-	 -
_________

'V

Whether you're in a

Macintosh or Windows

environment, the

FileMaker Pro graphics

tools turn your data

ir,to useful, informative

reports.

FileMaker F
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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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