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), GENERATING IDEAS FOR A PRODUCT
OVERVIEW - WHAT IS D+T

The National Curriculum for Design land Technadlogy (D&T) |prescribes what should be talight and achieved
in each of the Key|Stages and|it is recommended that all pgmary|schoals in England, including| academies

freeschoots| andindependent schopts use the programmes of study: Mational
Currieulum

esign &Technolegy has its gwn bady of knowledge jand bank of skills The jubject must be taught
regularly and not in a one-off|'D&T Day’ just to|be able to provide a tigk in the curmiculum box. Generating ideas and being able to create preliminary sketthes is DESIGNING.

CJ;H| and-Fechn IUH]" isan ||5‘|--'i|i “_-d.li rous, and-practicat 3|-|bj'e‘:t-_:l'-"iﬁ§l creati ;t}' ol -.;”'ﬁ;"'ﬂti Y Ideas zproduct-have-to-come-from somewhere: p:lld'iﬁgu rthe situation Four TrEEy be-asked for:

___|n|_|,pih must Hig1 and make Irlr'm‘]l cts that solve levant lnrr)"jlf-m 1thi all'i.ﬁﬂ:_.!.ﬂf.l:ﬂﬂ.tﬁ"tk
They should consider their own and| others’ needs, wants, aﬁd values. They will acq]:ire a proad range of #Just ideas gn paper. (Designing)
subject knowledge and draw on othler distiplings such as mathematics | sciente, en?ineer-ng, computing, #|ldeas on paper and a promqrpe, (Designing)
-

and art. Pupils learn how to take nsks, becoming resourcefilil, inngvative, enterpnsi g_._a_ﬁﬂ:apI:e cifizens Ideas on paper, 3 prototype f"d a shop ready jproduct. [Designing and Making]
! f

b q}- +h, | 1 At + d . f'd +, ! +h. A | = H

hrough the svaluation of past and present design and technology, they develop ding
f itz impact on cilnly_lm._and the wider d. High-quality!design and\technology leducation makes|an How wiill the! childhen knlow what to Hesigh?
essentjal contribution to the greativity, culture, wealth, and well-being of the pation.

s Someone asks you verbally.

above statement is drawn from the Natipnal Curriculum documentation. * Someone wites down what they need/want.
TFhe-¢hild-may-have-aneed-of their-own
gl‘l'au may be prese with_a Context This is to desi ould be verywide In
In the US and UK, |disciplines of mathematics, sqience, engineering, computing, and art afer~qre scope. This style is commen in Upper Schools jdue tp the examination| situaticn but is rarely used in
4o £ of the STEM/STEAM agenda fto drive a technological curriculum to the the dcommeércial word and has a feel of artificidlity.
— £Ubjects &z innumerous projects we have found that thinking ha wiord
ing thesaurus and dicticnaries. In the L choalr— Ip-school it/ cual that the teacherwill come-up-with the idss~\e product bes | —
being jlst Sciengs——\Mhiths, igno icalj iaf —er hi h d
s being j [t desig er_has pla chn an
i tuatigns. | t ? tu i @ mateﬁ not p @ @ ty
p! i . proba N
_,_/é AP d & SRIN Ay To " D \ —
casel ltis nr'lng}.r nd en g;neg:m,g_ﬂ: ces |
as the |Mars Perseverange rover and [the Ingenuity drane, Sqience|and Maths ) i 3 it { |
n P Solving problene s not W e e, they tay ]
Contemporary design, development, and manufacturing by necessity require; doing it since birth, Whith peg fits which hole? Which colobr
. . L. . 7 i 7
Having outlined what Besigmand Tedhnology 151t could be mecessary tostate-what Design and like best? How doks this work? g
echn :.lngv 15 not It is_not m || king creating si h 1h.'|g=.a- Tudar houtes wvalcanoes orleven
frebuchets. . .
Technology must{follow the mantra of 55, & b, Something forl>omseone for
e L= Ilht “l’m IC, L= :h bﬂx Uf ﬂ:: DCJ;H L1 Id Tc‘.:-ll :"'5 ";th Jl.IJ-I. ‘li-l T ‘lh

Technolody. Children shquld know that designing is not necessarily inventing; Try not to ¢opy but adapting is what real
designers do. Most designers are not inventors. Try lhard Inot be boring and avoid the obvigus. Children
Fhould be encouraged not to jproduce lots of different ideas for the sake of itbut to develop a feasible idea

= W
i oetat

If the dhildrein can|write & couple of sentences about what iz required this is called a DESIGN BRIEF. The clug
is in the name, brief. Keep it brief.

' Frr i, i i T T T Y H Y R
FEATCATG ToOT TormEton—ano Teco |||3ﬂ'rg_feﬂ'h:ﬂ'f5_‘ﬂ_ﬂlﬂullﬂ ProOCacts that areiny tant-this-is-called

tESEARCH. "What do | need to find out to be able to stark desi ing" ‘When children are d ignin 0 SOMme
produtts, it will be necefsary to consider 2ge, gender| culture and in sgme cakes religion




3. COMMUNICATING IDEAS PART )

18. ToIN AND COMBINE MATERIALS + COMPONENTS

_ Mational Mational
Curriculum Currieulum
Az part of designing commun lways need to share ideas and explain There bre twio types of joining and dombining of all matenals.
our thoughts To others. Pressipn in gommaon use.
Tl:lll ‘Ulal—)' {-J':II jdb: tub tall.cl ﬂr.lﬂl .
Drawing, although inot the only form. Cral sl Permanent, fixed for good, designed not to be taken apart.
ommunication is juseful t Children may need to and find it useful tg
model an idea as they find it to draw a 31 abjg 3y need further explanation. Both these types of fixings are used in Design ahd Technology.
T r Permanent
Paper and aper clips and fastenens Glue and staples
Wood Screws. Nuts and bolts Glue,ndils, Pﬂ,ml pins
b e When chil i Fabmi Tacking stitches of thread S with threa
- 200t may be nec P—
—m_ s B lliﬁ uhatlj'-e_si:je lastigs olts and N {ﬂtiﬁs iﬁf :??JTf:Sd'
;ﬂlﬂ\ of theld, |t looks like. s TP T - efeidin
@2 l and brazing are aommercial)
(j;\ A P filue -
[ N our types of glue are required in Design and Technology.
— & Gluesticks for paper and light carc
\ s ferosol spray glue Tornon wrinkle gloing. This needsto b
) unddriaken anly|by staff in-a well ventilated space.
& PALY. (Poly vinyljacetate). This is generally a white glue whi
: dries clearland i3 water based and \washable v."lilst wet, Cl
Jurit eriay Used forthe must be protected from PV.A. It sets by|ab 1on and
hildren should be i project evappraticn, The more gioe sed nem‘m‘rﬁzﬁrﬂ
nay start by addin the lbnger it takes to dry. It ¢an be used on all wood and
applied with a spreader. A tip to remember is when sprea
- surf#:e should look wet not white this will give the best
and drying time.
s Ghueigun-for ghuing card-and- 4, theghue1s-hot and takes time—
| tocoal, The nozzle of the gll J2 gun remains hat for some time,
Cool|melt guns are available, which aren't as hot.
Screws
# Theyjare used for joining two pieces of wood and work best if the
tupl.inc fwood is-drifted & clearance stze-of 6.5+ ||||=a|’c| than /
the shank of the |sc
#| The head of screiws can differ, the most common is & countersunk
R one (csk) and a countersink drill bit can be used to produce a
I I flushifinizH of the screw head. M
T'"U Ilﬂ;ll IPC} Jf dli A= J:Ut. (-1 =4 'ﬂilal. =C, JLh LLLLT fo_ Iful
| I —— e | school work are Pqiarqhapﬁdl aridnve ones slotted are alsa I
S available But for|the léss destrous slippage is a problem. 1
g =¥ S U, T : o Four(things define a screw. Length, diameter or shank, head ]
oL T | ] B i i s i R T S N R
| | | | I |




¥, STRUCTURES

12. MODELLING IDEAS

lation |
he strongest frame shape and architects fnd designers mare often than not build fnangular

o I N i Lo g ot 1 | ¥e -
IO TS ST Ctane ST T = O CRANeS, PYIOT I FRySCrapers and even farm gapes ar

_j%p la igycle fi

Mational
Currieulurm

Modelling isla most useful design tool and in K52 it should|be uskd thioughdut. THe modelling of ideas is
4 very [different achivity to model makang in thatl the model in Design and Technology 15 not the end

-

ol 4
WOTK arnd Tmowe

o} Y Y 4 Al = Tk | [y T . ¥ =
ProdiC T DU TS S gid Tor Umahe TS TEmc  morw g procau Cr gt Qor (e Ste iic quamines |, ming

{technical qualities). From the mode] a product 'hou]_d_hc_dml_u{:ed

|

* | In yepr 3 to show what a 3D product is tp be like and could be of card. Lolly stick rectangle and triangle
+ [Inyear 3 Lego could be the modeling matenal to explore{linkages, gears efc. 3 5

4 iR R FEm e Erid S - . " o] I e Children should create the If the children remove one lolly —
=i yepr % torSm wWina ull:aJuLlucucsgﬂEdﬁ'I“‘bE‘hk: nck show -how the strudture-viilh-be B 2 Pl S =

stiffelned chuld He in a varietl of njaterials. square of lo|ly stigks hinged & #) | stickjand reconnect to form a a
+ | In yegr 5 maodelling can be lipked fo the|use of ICT fo explain tg a third party the design. "?"ﬂ.' E 3pe.r e T_hey . i ?IE By iscaieating ]
* | In year & children should draw on their previous experiende to model and evaluate the value of "t'i:'w:lf:'t Mr:m ":' oo '“_"I:"' '::': i s e

theirjidea prior to manufacture. % ki e Ealzi = =

creating a parallelogram.

Viany different matenials should be available to gid modelling. The ~ ) o (o 03__

listbe fgrm-a-seful starteR:
—
/
T |G —\ e /—/:)
~——=_| Paper drinking st l'urve,’/q hajve begp—{in architetty>" N lime'/ hey
o v cathg @ ridg &

/ J ] A &
\jn\':k lothes 'tI'DI'Ig I |
Q _— é / ) SSE :'”dp (/P(Lélnn @ T ths Taj..h

structures su
per clips —_/ shape revea e an arch. The arch has also been used zil
* | Lolly|sticks large
*— Cardiwheels vari
s Cotton resls
* | Aluminium foil
= | String, thigk and
* [Masking tape

»— T flonsts wire[{safely spegtactes mustit

a/,/

ﬁnhmﬂ_

ﬂ_
o |

s | legol sets
5

oals m,d_eqmp nt thiat should b

» | Scissprs
« [ Craft knifel [5-6)

Fy -
oG frEt

=_| Paper punch

3s5's A

It is useful to think that you are designing: |
Something for.. The product
Sormeone for.. The end user

Some purpose The product function )=




13 - UStNG ELECTRICAL SYSTEMS

Cams are a mechanism [that dan be jused to change cine type of movement td another. Cams can be|of an
infinite number of different shapes 3l of which rotate and ¢an be manufactured to|produce a particular
TFRCT Il:llt- h‘: LU s:L\.IIIiIIU It}'r.ﬂ: are hl: PE T, {h _l1|ﬂi|1011d{ L= = s EIItII-L =_Iﬂ|J d\.ﬂl =N
I
inail cam rotates only in one
direction, injthis case
lockwise, it/has a|graddal risé
nd-auddenfath:
1 1 1 1 1

of the
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Circuits Lsind motors
The mpst commeon simple mator is the DC moter,
pplying a voltage to it will cjuse it fto rotate,
LITvE llllly I‘:ctll GI 1 IH" IlI tU Iut JIj.l.JII I LRl vi))
(kinetic energy — enerqy of motion)
rimple direction [control =S —
The direction of rotation is controlled by the ( @ |
irectipn of current flow throwgh the motor, ]~ o
eversing the current flgw will make|the motor fotate - (=]
in the bpposite difechion:
Poamve Polanty Megatve Polanty
Dlackwise rolaion Counier - Clockwisa rofficn
his type of|contrl can[be achieved quitd easily using a DRDT switch (Doublé Pole| Double Thiow) taggle
L JII‘d. t}lp -
o J_. ' A ] é . 4 ]
—:',:r g i T MY — LH H’ —r ' —
—b— / 5 i I B
—"T B pmes | G-
L — o P
B ~ — sde
&f\
Contmllin? é
\ b _ R ™
H“ Li'l TCToT= I” =W “ ildv =] il“:lfl SET i g I.I'.'i.lI LI 1] /= LTS [T T ot Iflf il T d
|nu.|1'rrq||n‘ u G fo ‘rn} To.reduce the trr\mi of almaot: methods: |
H—tsmg gears toreduce-the speed; this-has the —
ConsequUence of ingrea irg the torque as-a result, thi
easily be investigated with either Lego or gear kits. Thi
process is knpwn as gearing down: GEARING DOWN
2 Using am efectr [FEdit Using & trangistor o
stogrammable devices {microchntroller egl BBC-MicroBit)
L = v = T
wr st
+  BBC MicroBd
T FinPO o — —
- w2




19. APPLY KNOUWLEDGE OF PROGRAMMING N PRODUCTS

To do this we would use Ohmis Law [V=IxR, for éxample, using a SR o T What is a pfogramable system?
fypical red LED and a Z0mA operating current, we have the|following: 7
—] 4 programmable i an electnonic system that has at/its heart a n au];mj’er which i then
sing Ohms law to find 'the required series resistor, the first step s to ] ttached to @ number of inputs and|outputs. The functionality of the system is detgrmined by the program
find the voltage across the registor, this is|given| by the supply voltage If = 20mA ] ode stored|in the microcontroller. I
hinus the frward voltage required by the LED fn this case TV. . | The stored program will have been ¢reated on 3 computer pr
) . o . . ™ Wf = 2V IFptop and then downlgaded {[transferred] into the
hIJ Ve ::uﬂ va:u 5o dlﬂ ch ll_.l ‘Ij_ICL e |c|..||.||‘l'|!d'|‘l"H'I'l‘S‘ﬂ’ﬂ'!E'_ — o . t II mﬂ id 3 LnB Lﬂbit: Tll = IT'IiL oeor IJUH can
O (0.024) If wolts and m& are used the resistancel value is gi\.- n ov _ e o mm]_m_d mr:ha" 1mmmir;. befote it fil
K ohms, if volts and A are used then the value will be given|in ohms — o - ' :
- ! —L . g R = {Supply W - W) If — llows|the user to|iteratively develop thein program code
this can be ¢onfusing and it is impoftant to be donsistent, and kniow £ m,';‘;ﬂ; LI ] solutign, making corrections and additions as they develop the
how to change K ghms [nto ohims. | | R=035K=3s00hms nal working versior.
Ih most cases a series resistorivalue betwaen 270 ohms to 390 ohms is I Ire.«u.-!-t _— I I o B ecalu:.e_mn:t of the fur ct_lom lity is provi ded by the program code ie soi?twm:c!, the electronic onq e
Il that is required, no calculation required. s Long e utside s generatly very simple, makng the developrent of products using this technotogy mpshsimpter
re S m— nd ¢ nalne-} than traditional £lectrohics. It al children to create quite complex \c we and innovative
Here's/a typicat setup foran tEB-orgurt; Thwolves a smattamount; Lead of LED ———| products as It.
f =l ring 2 sim Pln skill that 15 easi nt. :I;l;:r;:}h:li:erm —— W e thev imbe 12
ED arg also| usefyl when using programmable devices (eg BBC imply because they are the core cdmponent in any product that contains electronjcs, whether that be a
Microf mm[THUICEItE informatjon, whether something is onfoff on To T 3 impfetaastEr to @ moderm car, mictocantrotierare eyerywhers and there are 10,000 of job opportunities
lght part of & product, w ere-us ng a bulb s more difficult as T - in this field of design and manufactlring. This because they are 3o cheap and infinjtely flexible_only
— —=~eesre current|than the MicroBit cag(;.;pph' limited by the designers imagination, they have made the impossible possible. We can use this technolog
p - —
(I/\ o devﬂ’gqj"\anhlmieslgners apd makers /"\
[ \ \ etk & ( <l
o A B A
— (~Jhere js an L i \, o Pl ~ "\ .
C ~L— . ~ AN he key pro ;l’a\ able ,!\r\_’ \
= ’ 1: E£. ~
i makers call them by differant names. BBC MicroBit -\ YlicroBitis a SBC (Single board computer)/~~, | | | FESEEEE
hey chntaif 3 smsl cot chip along with b red, \greer and blue has a number of Mpfitsfoutputs, a built-in LED matrixfordispl ) { | | A
ED, NO caltulation is meeded due to the controller. They can display nda a.m_;f ?LS‘: =or afﬂfrpﬂc;: E:.m pass:- al:u::: l::li.ﬁﬁu
thousands of different colours. ennectivity, Well supported with-teaching materials and-add—\ /
n devices and components. N
____Meopi be connected erin g line, circles and matrices, to L . r , . ,
o thE‘ y'CII.I l'l'i" I'IE'EdtO use a MiEI'OBit CI'IIJITIbIEJ Raspberry Pi rormroE alll]_thlﬂ SBCTEar Mas a mummoET UI- mpuwis dr11’._l i
~ —— = utputs along with a dual motor controllar, which makes it
Pico o 5|m|1ar migracontroller - = .
| ood for robotics. It also can control specialist RGE (red, green leﬁﬁ u
| ] blue) LEDs singly, in a matnx or strips, with a vast colour palette.
|y S Pixie [Picaxe or Genie] - a main board that can use eitherla
o Picaxe|or Genie microcgntroller, which can be plugged into a
wide range of add-on bpards|or connected to gnes built on
I — Wreadboard for example.
] Yex Go and Vex |Q- are robotics system with 3 wide range of
lego like parts that allows a wide range of robohic solutions to
54 I tredesigred and-programmetd:
It is useful to think that you a[‘rzh‘:mgziﬂg Lego Spike - is a fobotics system with a wide range garts that
Something for... Pr ] llows[a wide rande of robofic zoluftions & be designied and
Someone for... Theenduser (]| | 7
Some purpose The product function programmeg:
T T T T T T T T T T T T T T T T T T T T
1 1 1 | | | 1 1 1 | | 1 1 1 1 | 1 1 1
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