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ABSTRACT

Preparlno‘students for”:roh school draftlng and

'larchrtecture presents 1nterestlng and unlque challengesrfor
:vocatlonal’techhlcal‘educators | M i
| Invtoday S publlc SChOOlS,’ltblS lmperativebthatﬁgdplij

' Veducators v1ew vocatlonal technlcal educatlon and

,technologles w1th a new and v1brant approach 'w1th anfaQ:pr’”"

“;"understandlng of the cross currlcular values and

tlmpllcatlons for students
h; At present’ the state of Callfornla has not recognlzed |
-itor‘establlshed currlculuﬁ.gurdellnes/fraﬁeworks addres31ngv>
‘dmlddle school draftlng

'i}’Theipurpose of thls'thesls was to develop”a draftlng
“core currlculum that could.be successfully 1mplemented at o
‘any middle;school*lnany,state By establlshlng such ajih
néufiiéﬁlgﬁ'.lt ensures that‘every student, at these grade

levelsjhhavefthe sameéeXposurewtoQall-requlrement_and_'d

fperformance expectatlons

The focus of thlS study was to develop a draftlng

'?jgfprogram that was 1dent1f1ed'a student centered learnlnggnfff;ﬁ"'

'»s'approach Thus,’adequately preparlng students for entry) ,;fft

- dlevel draftlng at the hlgh school level '“”}
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DEDI CATICN
This thesis is dedicated to all middle school draffing
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to draw lines before we knew about triangles and T-squares.
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CHAPTER ONE
Background
”Intreduction |

The content of Chapter One provides an overview of 6-8
middle seheol drafting eurriculum. The contextvof the
problem is introduced, followed by the purpose and
significance of the project. Limitation and delimitation
that may apply to the project are followed by a definition
of applicable terms. Chapter One concludes with the
Organization of the Project.

Context ef the Problem

The focus of teaching drafting at the middle school
level was to introduce students to the basic “fundamentals”
of drafting, equipment use, terminology, and beginning CAD
(Computer-Aided Drafting) techniques. With this foundation,
students are prepated to:enter high school with a working
knowledge of drafting skillsvand techniques.

Middle school drafting instructors have the expertise,
coupled with their educational teaching skills, to
facilitate information to their students.'However, because
of equipment costs and‘the:need to continually upgrade,
especially computer eQuipment, the capacity‘to'always have

the necessary equipment to successfully operate a program



can be prohibitive.-Added}to the challenée of de&eloping a
program with eontinUity is a poor selection of textbooks
for the middle school leveli Aftei previewing numerous
drafting and architectﬁral textbooks, it was obvious thaf
the scope of the writings were designed for high school and
above.

Current textbooks pvaided’for’the.middle school
students are noticeably inadequate, primarily because they
are written at a level that is difficult for many middle
school etudents to successfully discern. Therefore,
textbooks are generally used as supplementary resource
material.

Purpose of the Project

The purpose of the projecﬁ was to develop a drafting
curricula for middle school students grades 6-8. The design
of the curricula focuses on specific drafting components
and coursework at each gfade‘level. The coursework was
designed to articulate from one grade level to the next.
Students at the sixth grade level are introduced to the
- 1/16” scale, which includes one-dimensional and
three-dimenéional line drawing. Students that have never
used a ruler for anything othei than drawing lines, learn

that it has other purposes, such as measuring. Students at



1the;seventhfgradeflevel:arealntroducedfto,the;l/4”:scale:fisf5“

andfthefuse-of~an architect"s.scale; The‘final'objectiveu5'

f,for these students was to successfully draw two dlstlnctlyad””'

- different house»floor plans Elghth grade students expand i

: von the seventh grade prOJect of floor plans by draw1ng twofsjdgt

dlfferent;negatrve,(whlte[onpblack~paper) elevatron_plans;_,

ThiS,thludesffourvelevationﬂvleWsa(northVﬂeaSt}fweSt}'andzﬁl_‘;f

'fsouth)nUpon‘successfully completlng thlS a351gnment,

_ students‘are lntroduced to”beglnnlng CAD> Draw1ng llned
aafloor plansvand three dlmens1onalvelevatlons wlth furnlshedv
"leor plansion‘th;‘90méuteria;e:skilis‘explored ;#'thesz'w
{‘process RS e 2 - | B

| At the completlon‘of allvthree, g£Adé51é§éi§,’studén£53t‘
~w1ll“haveideveloped a’sound,‘fundamental understandlng of:

'i-‘drafting,~

 Significance of the Project.

t”Middle*?éhoqltﬁeaCﬁers,afé=teaching,ta a diVérse R

»:Vtcr0ss;sectiondofnstudents Students have varled learnlng
gfabllltles and skllls levels Mlddle school draftlng 7l[”‘

'ﬂteachers generally requlre varled equlpment and resources

"for teachlng draftlng and CAD The currlcula 1ncorporates“'"'

‘fthree spec1f1c course de81gned grade levels of draftlng




objectives. Upon completing the three ievels, students are
prepared to begin ﬁigh school drafting.
Limitation and Delimitation
" The iimitations and delimitations are presented in the
next section.
Limitation. The foliowing limitation applies to this
projectﬁ
e This curriculum is targefed for middle school in the
high desert.
Delimitation. The following delimitation applies to this
pioject:
~ e This curriculum could apply to any middle school
drafting program.
Definition of Terms
The followihg is a glossary of drafting terms most
frequently associated with drafting, architecture, and CAD.
Terms are not specific to individual gradeilevels; many of

the terms are appropriate at all three grade levels.

Drawing Board: Used for backing attaching paper to drawing

(Segel, 1962).

'Drawihg Paper: Paper used for the drawing projects; varies

in sizes used from 8 1/2" x 11" to 18" x 24" (Segel, 1962).



»T—Sguares;Astraigntedge, made'fromta,straignt'piecelof‘
| wood,lmetal;bor plasticl It ‘can. pevused to draw straight
_1igés'ih.;ny direction‘(Segel, 1962) . | |
»Triangles;vTheltwo(most freguently'used'triangles‘are:

30/60 degree and 45/90 degree (Segel,;1962).

‘Protractors A measuring tool ranging from 0 degrees to 180
’degrees‘uSed togmeasure or mark;off angles (Segel 1962)

. PencilfLeadsi]Pencilfleads'witn'the letter “H”vrepresent

'-hard‘lead, As_the'number preceding;tneygﬂblon’the pencil
becomes higher; example] 3H‘14H 5H . the lead becomes
‘harder..PenCil leads with the letter “B” represent softer
lead. As the number preceding thep“B» on:the penCil becomes
‘higher, 3B, 43 5B, theuleadvbecomes:SOfter (Segel, 1962);

-EraSing Shield Used to protect lines adjacent to ones

- beingferased.(Segel,,1962).

fScales: Measuring tool used tovdeterminewsize of.drawings.
Architect's Scales are”theimost widely usedf(Segel, 1962)§
pCompass:‘Used‘to drawCircles;and_arcs (Segel,_l962).

l‘Horizontal_Lines:‘Lines drawn from the left to the right
= BTl o RS2 R St

| o
-(Spencer and Dygdon, 1980).

Vertical Lines lLines drawn up and down (Spencer and

i

Dygdon,‘l980).



"Ames’Lettering:Instrument;ﬂToolUusedffor,letterlng (Spencer

’fand‘Dygdoﬁ;‘1980).fi‘,.f*

lOrthographlc PrOJectlon Method of draw1ng ‘an object w1th

‘r‘depth on a sheet of paper, Wthh has only length and w1dthfjvve'l'

-»(Segel 1962)

‘”Dimen51ons Measurements of the completed dranng (speﬁéérf,'
andprgdoﬁ,,1980)

:.Extensionlenes Located adjacent to. draw1ng, notftouching‘j“”‘

‘"»1t Touches dlmens1on llnes (Segel 1962)

7DimensionﬁLines Used to show the true length of the- part ”ff
abelng measured (Segel 1962)
“Rise' The perpendlcular dlstance of the roof (Segell 1962y;v5;

*Run The Horlzontal dlstance of one sloplng part of a roofi .

| (Segel 1962)‘

'Floor Plans a plan view of each floor Floorﬂplans5may" Y

also 1nd1cate the thlckness of 1ns1de and outs1de walls,yi;~».h

ufthealocation”of'Windows,,doors, walls, stalrs, electrlcal mﬂ S

'”Hfffoutlets,:fireplaces,.closets, etc (Segel;gl962).

"“{Aﬁﬁrevatioﬁs Show the entlre helght of the structure,~_~5

5f1nclud1ng any part below the ground floor (Segel 1962)
?TCAD Computer Alded Draftlng (CAD) software developed by

'Autodesk (Rupp, 1999)



:-;Commandﬁ‘A code that direCtsrthe‘COmputerptOfperfOrmda'...
;particularfoperation;or'sequence’of:Qperationst(Shumaker,_?

.‘p1994);jp__.a

~wCommuniCation The exchange of 1deas, messages, or'

informationd(California Departmentfof Educatlon,"1996fr

'Computer Alded Draftlng The use of computers and

| :C perlpheral dev1ces to ald in ‘the documentatlon of desrgn

B p,rojiec?ts ' (Rupp, 19;99 ).

,Cross?CurrlcularbInstruction}fThefintegrationCofhone"
fﬁsubject matter 1nto‘one or more other subject matters
(JOhnston; 1999) - .

: Hardware{;The;tools auailabieﬁtoeusers:of‘CADfor input,
’Lprocessrng,:and output (Rupp,l9§95£TfJ; B
"Sottmare ‘A set of prodrams, procedures,irules;sand
pos51biy assoc1ated documentatlonbconcerned w1th the

””Operathn of‘a CAD. system‘(Rupp, 1999) 7 . |
a“Organlzatlon of the PrOJect
| .ThrsnprOJect uas‘d1V1ded 1ntovflve‘parts “Chapter:dnejz
Tprouldes‘an 1ntroductlon to thevcontext of the problem,»

rpurpose of the prOJect SignifiCancehof the progect,ﬁending

’:”‘Wlth llmltatlons and dellmltatlons Chapter TWo contains a -

_review of*literature Chapter Three outllnes the prOJect

3 de81gn and the populatlon of students to be served Chapter '



Four offers budget information. Chapter Five presents
conclusions and recommendations generated from the prbject.

Succeeding Chapter Five are the project and references.



 cuapmsr mo
' Beview of the Liserature
fﬁIntrodﬁcEioﬁfv o
| h3¢ho§ﬁe£;fwoioo53is£shof;litoratoré;réloVéht;ﬁohhhobi¥h7oh'
 fhistory‘ofoéiaf;inghahdféééhi£ect§r¢;Qféigted;i
'vgbrbssééﬁiticuiaf;disoiélings;fAnégghsiﬁéiéiartiéula£i¢@,fvf7
ihfroﬁhonevioVéiiofhhhoo?ofohdiﬁé;ohd;édﬁpoféhoy‘tohohe'nexﬁ;h
'hxnélgdéa;isjhié£¢r;¢al7qfafﬁin§fandnaichiéectural .]
;ihforﬁéhioh pertinoht,to‘ofhorAoohhhfiéshond hownthoiryh
"inflﬁehoosvafféotéo’draftihgoandoarchiﬁéoture‘ih.tho;ﬁn;tod>,
Stofeol Aisokiholpded;iaretoéompieshofhhowhthe dréftihq;ah&h"
,érohifoCtuiol:fieidoofhicolafo_ondoooerofo'wiﬁhih;otheh >&
'Iaoadéﬁio%diooipl?heoyoﬁefiheo:ogompioo oomohstiatowhyh:
j_.thére Wééia héooifofooorehéoooémicodiooiolines‘tO be:énh;A
;f}ihfogfél.faoot‘of.étdroftihofondhérohiheofuhal“coﬁrsoh'”a
| de51gn from mlddle school through hlgh school Théwgf'7h
.1ntegratlon of‘academlc ahd vocatlonal educatlon 1s a

',curri_cular_and in‘St,~ru¢_t‘i.onal _sftrvat,egyv ;that,makes_ . 1earn.1ng{ e

. more available and meaningful to all students. Integration

'fTaisafoStéfélﬁ§?¢héf‘Cplléﬁéfation inhcutﬁiouium-planhithA,‘“7"

‘J_ahdfcoofdihation of5instruotionilBerrymén,'et a;;, R

'{V'Névembérf 1992) In her studyr Berryman recognlzed the need,?"o




for incorporating more academic content into vocational

.courses. She identified some viable models:

e Making the academic curriculum more vocationally
relevant;

e Combining academic and vocational teachers to
incorporate academicvcompetencies in vocational
courses.

e Modifying both academic and Vocational curricula and
curricular alignment. “Aligning curriculum
horizontally," vocationally-oriented material is‘
simultaneously introduced into academic courses and
academically—relevant material is presented in
vocational courses'through the collaboration of
academic and vocational teachers.

'In a recent report, the Panel on Education Technology,
PET, (1997) made the following suggestions: |
e Emphasize content and pedagogy, and not just hardware

(Panel of Education Technology, 1997).

‘e Technology should be embedded in the curriculum rather

than taught as a separate subject; and

e The focus should be on learning with technology, not

about technology (Christopher, 1999).

10



°_a “The practlce of archltecture and draftlng 1ncludes’p"‘d
fdeflnlng problems, evaluatlng alternatlves, 1mplement1ng

f;solutlons to better the env1ronment and enhance the

fquallty of llfe, aublending"of~art'anda801ence‘ U51ng the fﬁf»*

. power of archltecture and the draftlng des1gn process can R

henhance learnrng and deveiop llfe SklllS atuevery level of;ii
Qeducatlon”(Barker, 1999) | |
Definition_:* |
| ;j;it can bedefinedas the.pract;ce‘ofrarchitecture,h
Hhmhioh:includes defining prohlems,eyaluatinghalternatives,a»"
‘and 1mplement1ng solutlons that can enhance learnlng and |
,_develop llfe skllls Draftlng 1s a. type of technlcalv
‘bdraW1ng that uses scales,vT squares, and_dlfferentdedreeut
.-trrangles to dramhd;agramslofbobjectsibihese'objectsprange:'
fromkmachine'parts?toihousevplans;,Draft;ng‘One'is Aniﬁ:
1ntroductlon to.the nature of draftlng, dééiéﬁ,t'
”ienglneerrng, and employment opportunltles itvincludes;v
‘htfamlllarlzatlon w1th terms and tools ofvthedraftlng-trade,’
'practlce in geometrlc constructron, orthographlo |
‘.nprojections,vand Computer Alded Draftlng (CAD) A‘student‘s
[progressrisdevaluated through‘testsand‘appllcatlon,through
:dramings -After Draftlng One, there are tWOHdeneralapaths

_that a student may take They can de01de to take elther i



. Draftlng Two : Archltectural or Draftlng T_wﬁob“‘vTe,chfl_;:'Lbfcali.f e
‘ﬂ ($érkéféiDéééﬁber; i99Q){  o . |
' for the purpose of this project, usderstanding the
o targét aﬁdieﬁ¢é{iSfmidale‘Schbéiﬁéfﬁdéntsgftﬁéfeméhégis §f; -
the dréfﬁing_énd?é;éhiteéﬁﬁf&i‘cgﬁfs§ design %pd' f3,- f J
__limpleménté£iqﬁfarelﬁ¢£e é1oééiy7£élatéd’£ofpra££iﬁ§ One.
.;Ent;y;levei'diéffihg»érdgram5j0f£éﬁ?include 305§  |
\fardhiéeéfuraljinflﬁehééu‘A 1¢Q_£6 intérme&iété léVei CAD
cémputérprogramy'WHeré empﬁé§is.is §i$¢ed on;#hé'ﬁéé:éf  ,-
CAD.téCreaté»résidénfial.coﬁstrﬁctionibians, thch inciuaé‘
“floor'plans,wail $é¢tionS/:élevééibn,drawings>as Wéil’as
6tﬁeﬁ#elated drawings;:is,alébﬂincludéd.Ma#hématiés, .
,uscieﬁéé, and‘visﬁai;deéign cohcééts aré,reinforcéd:i .
  A#chi£e9tﬁré1 Edudétioﬁf;.A ﬁriéf ﬁistor§3 "”
’inv1314,3Thoﬁas_ﬁeffé?sép'k£he Uni£é&:Sféte;s'énly»
arqhitééﬁ%preéidéﬁt):propoéea’thét éiprOféssiQnal”?
'Hcpffiéuium in,aréhiﬁecpﬁre‘befeétablished invthé,School of"
Y5Maﬁhémétigs¥6f thé_?ﬁiversiﬁy 5f‘Virginia;fUnfbftunatély,’
fthe‘ééar§h er an’appropriétear;ﬁitéct/maﬁhéﬁéticiaﬁ-wasi»"
.-fiﬁigiessvand_ﬁﬁeUﬁi&éfsityéf'Virginié déiéyed_its »"i
'entranée intolﬁhe.érchitécturai"field:f§r many'years.’ 
;Iﬁstéad}1formal'archiﬁécﬁﬁralreducation'iﬁ.thé United

States begén in>l865 atfthé Massachusétts Institutefof“



Technology (MIT), five years after the\institution's
founding. MIT's action was foilowed in 1867 by‘the'
University of Illinois at ﬁrbana and by Cornell University,
in 1871.

The‘universities‘of Toronto and‘Montfeal started the
first schools of architecture in Canada in 1876. Also,
during this period in time, in 1876 the blueprint pfocess
was introduced in this country at the Philadelphia
Centennial Exposition. Up to this time "draughtmanship" was
more or less an art expressing itself in fine lines,
shading both by lines and washés, ofnate bqrders, fancy
lettering and the use of cblors. These techniques became
unnecessary after thébintrodubtion of blueprinting. The art
of "draughfing" was completely lost and the technology of
"drafting” wés discovered. This wés the beginning of modern
engineering and technical‘draWing; The first half of the
20th centuryrcould bevcharacterized as the golden age of
draftiﬁg. The modernitechnblogy of drafting was firmly
recognized, and the application of graphic techﬁology was
found in engineering, desién, maanacturing, produétion and
architecture. Engineering, vocational-technical training in

the area of drafting was greatly increased National

13



?fAss001atlon of Un1vers1t1es and Land Grant Colleges:jv*vf

%dy(NASULGC 1995)

The Morrlll Act passed by the Unltes States Congressffhy_d

'huln 1862 ‘had great and lastlng repereus51ons.for hlgher‘;:fhf
yfedUCatlon,yThlsv1neludedlarchltegture,eIn;exchange‘fer;land;‘{

granted by Congress, colleges were expected o provide
”,"p#écﬁicaiﬁiédﬁéation;fdiAﬁéricaTSTyéﬁth{fThis.cbﬁﬁrééﬁéd;f\d
'stroﬂgiy“withfEgréﬁéanyedﬁeatronfthatynaré,ciéarly' :
._sapafaféd'éducaﬁiaﬁl;ﬁa‘traiﬁiﬁgfnatythé*ﬁ@;&érérﬁydyau:'f;f
‘were "educated”, and, once in the office, you were
'"trained"‘(NASULGC, 1§§5)[' L |

iExpanded Currlculum Modeliywm

'Cnrrent‘trends fdriteaehrnd'middiefschbeiﬂstndentSyV.

.alternatlve draftrng skllls have expanded beyond the |
.'conflnes of the*classroom (Rupp, 1999) | i

| iw Stndents are‘demonstratlng actrvrtles‘that rncorporate
'the usefuineSS of mathematicsain drafting:along‘wrthythea:'
bfehallenge and creatlylty of: thelr rmaglnatlons ;i
| 'tFof,ins£ahcé, at Scott‘Mlddlechheol 1n Fort Knox *L
hKentucky,vseventh‘grade students”are.glyen several‘ehOleesn
'1ﬂf¢f an: end- of’the year prOJect fhe goal .tQ_present1.k
»studentsywlthfproblemsithat are challeng;ng and.incorporate"

many ef‘the‘ceneepts that;theyvhave studied_dnring;thej_‘

,14f"”



h yéar;.s£ﬁdehtsfwéré_iﬁét?ﬁééééfQéréhéééé5§fﬁéﬁ55;piaﬁl’_»*’
f:?projeot-fromahooh;?éroyiaediofhto:fihd:oheﬁih‘a,book;of 5
'htheir'chéiceo:Né%£;.atuoehtajchooeegaVaoaht”;ot'inttheirf
'”ﬁeiéﬁb5fh?5diUSingféfriﬁgféndiSﬁake;h§5f55§]5ﬁﬁjé fiéofftiif_
*plan to_;.a‘_';c.tUa‘l slzeEaChStudent Couldchoose to work in a
‘smaligérohp 5£‘£Wot£o*f5uffﬁéépié3orfaiaﬁe;-s£ﬁdeh£§'aresto"
bdo}thelr own scale draw1nge and wrltten‘reports They.are
b;allowed op to four weeks to complete the prOJect At the
joonolus1on of the prOJect,vstudents were aseessed on how ;
:j;weil,they ueed‘soales to tranSfer'theirtolan to-grid:paper:i
o and to stake out thelr fuil.elzeo model the quallty of theh'
.vmathematios ueed and the quallty of the. wrltten report
"h(Teachrng.Pre K- 8 1999) |
Erom_thls prOJeot(gstudehtahIearneofhottohiyil%”
:_rmathematiosCthﬁttaigo;theiyaiqefofaaocurate}oaiouiatiohs~l‘
and measurements. Nathematical errors sometimes caused |
studehte”toicreaterroo@e'that{didfhotifiﬁhtoéetherfae,théiﬁhe-

‘tﬁplahsw§hdwed, Construotinghthé}model'ﬁadéfSuchlerrors R

. obvious. These errors lead to initial frustrations,

| students Learned how to look for error sources to correct |
. their own work. Students also learned other skills that
- were though useful in their future careers whether working

,1aioﬁeyor*ihhgroﬁpstlih@édqition/ eachhprojeotehastbeen”




- designed to become a possible entry in the student’s
mathematics portfolio (Teaching Pre K-8, 1999).

' Another example of cross-curricular academics is .

"fgdescribeduin‘a'classroom wherewa téacherudevelOped‘a unitf“f

f;of study that connected archltecture to the content areas
_uofahlstory,fmathematlcs,‘and sciencehkChrlstopher; 1999)‘
*t;The un1t 1ncluded a“hlstorlcal study of perlods of
harchrtecture; a look ‘at the relatlonshlp of dlfferent typesaifﬁ
‘sof houses to‘thelr surroundlng habltats, problem—so;v1ng a_w
?Gt?viﬁ¥es.£h%fQ4ﬁvo$védﬁcon8truCtionvof’bridQeS-énd"
ffﬁo&érs}7séaié dféﬁiﬁésféfffléérfﬁiaﬁé; and the study of
dfemathematlcal concepts related tolarchltecture (Chrlstopher,f;h
r_d1999). The prOJects chosen hy‘these students are prlme ;h"'
héxéaéies §fhh§w,;n—depthhand}core:orlented a,draftlng.or 
f.architecturetassignﬁent;can'he.lhsiance@phasis'areaiin Our~;
“‘school ?reaaiﬁ§faﬁaf¢£i£iﬁgfa£éféésénfiéizelémeﬁtéxinf7”

1Tdraft1ng Qulzzes de51gned to promote crltlcal thlnklng, qugf

o_are glven to students w1th the expectatlon that answers be“f L

1“Written infsentencesjthatlareoboth*clearvandyconciser,'
,hWithin¢thefcalifornia;StatedFramework'.and“ﬁhé.StétéfS>
'17Standards currently belng 1mplemented no'subjecteareaqfﬂ

/jwhether_coreeor electrve,‘are de51gned to be



bselfésufficient,Lthatgis;_Withoutetheﬁcomﬁliment of other

' currlcular resources

“;fToday s Needs'j'

Today, more than 15 mllllon students are enrolled ln
:”thechnlcal and. vocatlonal programs across the country From

‘d‘fashion merchandising toyfoodeeerce,;carpentry‘to'~>”

Trcomputer fépair;-vbéatioﬁAi*tééhﬁoiégyfs£ﬁdéﬁ£gjaré*

.epreparlng for careers 1n4the élst‘century e

Studles have shomn that the demand for skllled workersf
eiln today s economy ls greaterbthankthe number of.students fnh
*.currently enrolled 1n vocatlonal technology brodrams

| ;j(Career:World,~1998),.ib;;b N S

v;:School;ToeCareer o

: School+To—careervishaniapproach.to”education-that.
2links students,‘barents,dSChools,fbusinesses;GandVlabqutOr

L create”a brlghter future for all Callfornlav'itfis,nOt a;*d
bxcurrlculumllt 1s.an educatlonalwphllosobhydiIt ls a new wayv
‘i'of breparlng students‘for entry 1nto hlgh school college,
ﬂand careers by maklng learnlno more relevantv Students
bytaudht in thlS manner do‘better'academlcally,:are commlttedd
_hto llfe“long learnlng,.and galn a better understandlng of .

"fithe Skillswneeded_to_be_successful (as‘c1ted in Scarcella;y"

| 1999):?.n“
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The following are examples of how the School-to-Career
model works:

Parents:

e Gain satisfaction és their children learn skills that
will help them lead successful, productive, and
enriching liﬁes.

° Fully participate with their.éhildren in the.gollegé
and career planning process. |

e See their children develop résponéibility and a strohg
work ethié.

.o. Are excited their children are motivated to learn.

Employers:

° Partner with teachefé to:pfepare a highly skilled and
competitive workforce for California.

. Have employees who are prepared and motivated( and
have a clear idea of their career goals.

e Make a'valuabie ihvestment in their communities;

_Studen#é:

. fDevelop skills and understand how concépts‘iearnéd in
school are used at work. |

. 'Deyelop a strong work ethic and increased

self—confidence.

18



: ’ Haveknowledgeand experlences tomake w1se career o
'+ Bre prepared for further education careers.
e i i mtvation snd pokssimancs ieei1s
e s b A i et
7;j,gusnfichf£h¢;;*dWﬁgqqgéeréffhﬁéughvinte;ﬁship’aﬁdf
;7Ernetworklngﬁonncfguniﬁiéé;i;;;i}llhﬁ’ |
lﬁﬁhéﬁ»giveréoﬁtéxtgéﬁa purpééé.£§g£5ea¢uggi¢qlgﬁ{ :
e ;,‘»,P:RE»P.AREVSQ .'S'tuaverﬁlvt?.su v‘f@vr .hi'gyh"‘}?v’éﬁoqlr: »¢°v,l'l‘e,ge';g:,"ca’rfee‘rs‘,.‘- -
:{éﬁ&7¢itizeﬁShi§; S X e
;!lgCREATES communlty based‘partnershlpe

3';EDUCATES Callfornla s workforce for the 21St Century

l;agCREATEsda;brightg;_futu;e for,callfornia (as citednin:j

. Scarcella,

1b,¢omputer‘technoiogyﬁinlthefClaser60ﬁ1:jﬂ9fﬁ‘

A“iﬁTodaY’sﬁclaéSrooﬁS;fbéginning:Withfelementaryfénd”

contlnulng through college, are‘équippedtwlthfcomputers;.?

=The fleld of computer technology and 1ts 1mpact upon us are

xi,f119ﬁnggﬁ”


http:access.to

‘evident, functional, and necessary. As it was previously

'menfiqngd;'stﬁdeﬁtﬁgéée.prépéfiﬁgfﬁ§r #h%:ﬁuﬁﬁ;é,'énd;thé; 
_ fu£uréiiéf#owz ¢§ﬁ§uﬁer$ and th§ t§¢hgéiég? ﬁé§eés§fy t6.  
| run and maintain them are the life stream of today’s

society. Inthe | eé’uéétioﬁa'i-v’ flelda -j"\?:'_itczs"is’?élef'c‘t"i'o'n' ot
-;qurfiéﬁiéra%eas ihcé#ééf%ﬁiﬂéjéémpﬁtéf*tééﬂhélogy'(i;ef;,
efﬁéﬁhémaéicé; language érﬁs):sciéﬁcé;faﬁd:féchﬁology.,vv
1‘éducaﬁion)éshqwsmfhét,Compﬁt§£s aﬂ§€téqﬁn§logy.ate a §i£al    
| eleﬁent»ih’ﬁhé'éducatiOnalubfééeés. iﬁiﬁi&dle'Séhool a§d; E
:high scho6ivdraftiﬁg;and ar¢hitéCtﬁ£é‘éléSSés;;CAD ha$f  |
'bedome-a p#imary.toéi_iﬁ tﬁé s£udeﬁf$f‘prepafationvfor B
,post_;sebonaéry ‘e’d‘uc’a‘tion andWorkarCe 'employmventv',.’ ”Arve-aS
that1réflept alﬁosf‘sSlely'fhe ﬁ$¢_o£1CAb>progrémS'are;

 0"Engineerihg; mechaﬁical, st:uctgral, §nd’desi§n; and‘

. -Fieid$ oderéftihg apd:ardhitéctufef |
| “The v¢catib£ai;édUCatipn_pr6§rém:éﬁitheimiddle échbolv

»1e§élfSﬁduld §iVédéériQfadé;ééceﬁfé é iOOk“at many"careefs
véﬁd?oféef;éﬁe'6pp§rtuﬁ;ﬁy‘£§ in¢feasé'sélffuﬁdérstanding aé
: tEey pféparé foriah é&éhtﬁui#océupétiéﬁ”?(Ké#ké, 1994).
 Voéational édUcatioﬁléan iﬁchbofaté_keyﬂmiddle’échggi

conceptsfih‘théffOILéWing Ways:  J‘ 

. 2 0



e Make exploration of life’s work an integrél part of
the middle‘SChool'bore for learning to live and work

in a culturally diverse world.

e Reflect developmental needs by helping students
‘recognize their interests, aptitudes,fand abilities in
age-and stage—appropriate ways;
. Integrate vocational and acédemic education to,prdmote
intellectual development. “No feal—world chcepts,
problems, or issues fit neatly into the jurisdiction
of a single ééademic or vocational department”.'
e Assist with the"deveibpment]df social skills, personal
Values;‘and self—estéem'through_home economiés/family
life courses and the activitiés of vocational students
organizations»(Kerka, 1994) . |
Summary

The afdrementibned articles and examples aré
indicative of'the'importance of implementingrother core
coﬁtent areasriﬁto ﬁhe fields of drafting and arChitecture.
It is imperaﬁiﬁe thétlﬁbcéti§nal edgcafionuinstructors
“reach out” to thé other’cﬁrricular,.content areas, and‘_
show them whét'is beingvtaught in the field of vocational

education; bring to light the prOCeSs of articulation
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betweeﬁ core and Vbcatidnal—technology disciplinesr
(Scarcella, 1999).

In creating a solid foundétion in mathematics and a
comprehensiﬁé understanding of composition‘and writing
skills, students are prbvidedithe essential tools-to be

successful in their future employment endeavors.
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- CHAPTER THREE
>Metﬁedology
Introduction

To successfully meetvthe needs'of‘the middle schoel.
-drafting students, materials are gathered from ﬁumerous
sources.-Materials_andfresources'are used primafily in a
supplementary capacity. The cutriculavwas designed through
the use of supplemental drafting textboeks, insight from
instructors at neighboting middle schoois,'industry
journals, selected high school expectations, and the
teacher's knowledge and personally designed exercises,
'tests, quizzes, and éSSignments.

The:purpose of this project was to develop an
effective and comprehensive ﬁiddle sehoel 6-8 drafting
iprOgram. ObjectiVes for the.students centered within the‘
design'of the course work are as foliows:

. Enhahce‘student learning.

e Prepare students for high school drafting and
architecture. |

e (Create an atmosphere that entices the‘students"thitst
for knewledge. “

e Understand how to make use of scales in drafting.
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'z_;i195mp1§£e1agsignéd;taéké;”
'+ Develop  concise understanding of sge-appropriste
'ohDéveiop‘ah.uhderstandrng Of’lntrOduCtO£y GRD:

For the purpose of thls prOJect an'outllne~of‘the‘”

:Joourse(s) con51st1ng of the follow1ng parts 1s prov1ded h jt»;

h}Need for the course, Cultural Dlver81ty,\ErpectedeOutCQmesid
v”for the Students at Grade Levels;hCourse éontent“aMethods:°
‘offlnstruot;on;lTyplcal A331gnments, Methods of
'Evaluatrohs;ffexts»used}ahd Equ;pmenteused;
CouréefOusiiaépf“}u'“'. . | o
 I;p ';]ﬂpiﬁeed‘forjthesCourse:
f;Wlth the exceptlon of.band'andichorus studehts,pp

'hffall students at the mrddie school part1c1pate 1h:
tfi:draftipgf‘h.‘ , AN L C s
I cultusal piversity.
' .ijtudents trom.varlous oultures.and backgrouhds
L'Qh%make uplthe body of the classes |
'i;;hIiiﬂ:-h;;;Expected Outcomes for the Students by(Grade
Level . o L o .
'jAt theioohCiusroh:ofsthisfoourse:,\h

_fSixth:qrade:studentsfuillgbe}abie‘to;;f

'}f24f;}dj;f7”



IV,

- Seventh grade st

ilecture, and 1nd1v1dual study

”,aAssigﬁments, iff_&:“

adf81xth grade

:LC;pr,SuCCessfullyFdraufthree-diﬁenSienal“:

“drawings.

idents will be able to:

| ‘jfA:ﬂfLUnderstand{andvusebthe*1/4”:seale.

va3t Successfully draw two house floor plans 1n,1fl»:

detall

d~;tE1ghth grade students w1ll be able to

fiA\ Use the 1/4" scale to successfully draw two7

-fnegative_(whiteipenqils Qn;blackrpaperll;;f"f

- elevation views of houses. .

B.  Successfully design three different houses .

.1”with.dimenSionsiusing’CAD,f; )

fMethedslof“Instruction,

'pThe}courSeiincdrporatesfcollabdrative?learningrj S

LféﬂfA;. Capltal letters and numbers prlntlng

ifﬁBfgg Textbook prlntlng (copy paragraphs in

capltal letters)




VI.

VII.

VIII.

C. Measurement identification (1/16” scale).
D. One-dimensional drawings.
E.  Three-dimensional drawings.

Seventh grade:

A. Capital letters and numbers printing.
B. = Measurement identifiCation_(1/4” scale) .
C. House floor plans.

Eighth gradef

‘ A.‘ Capital letters and numbers_printingf-
B. Measﬁrément’identification (1/4” Scale).
C. Negative draWiﬁgs;

D,. CAD. |

Methods of Evaluation.

A. QUizzésb (objecﬁive grading).
B. Teéts j (objecﬁive gradiﬁg).
C. Drawings ‘(instructor;s éubjective grading).
D. CAD (instructor’s Subjective grading) .

Text used}‘

“Basic Technical Drawing”‘(supplementary).

' Equipment used.

Sixth grade.
A. Drafting board.

B. Rulers (1/16” scale).
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C.

D.

1 30/60 and 45/90 degree triangles.

T-squares.

Seventh grade.

A.
B.
C.

D.

Drafting board.
Architect’s scale (1/4” scale).
30/60 and 45/90 degree triangles.

T-squares.

Eighth grade.

A.

B.

C.

D.

F.

Drafting board.

Architect’s scale (1/4” scale) .

30/60 and 45/90 degree triangles.

T-squares.

Computers.

Reference Materials

Vendors promoting textbooks for middle school drafting
‘are limited. The textbooks previewed, were written for high
school drafting classes. The supplemental text titled,

"Basic Mechanical Drawing" was used. The preface of the

book states it was designed primarily for the

beginning-drafting student, whether in high school, junior
college, technical school, or a four-year college. The text
was the most closely related drafting book for middle

school curriculum being taught. Additional supplemental
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:~resbﬁrce,bdoks ﬁseaarQ: ﬁbréftipg:que éiﬁple"»and
""Architecturé Dra£€}n§ ahd;Designﬁf Aft§r“révi§Wiﬁg thésé
téxtS,}cohteﬁtﬁbuéiinéélWéte devélQP?d-f5f each:g:adé |
-iévéi;j . SRR e
x‘AfdﬁeStiOnﬁairélkAppeﬁdigsA) wéé désiéned tQ sﬁ:?ey
.ldéal?ﬁiddié Schoél:draftigg.pfqgraﬁs.‘Thé}purposé éf‘tﬁeim
  qﬁéS£ib£ﬁai£éAwaS’tWOfold: i5”Assié£ the insﬁruCtoriiﬁ. 

reviewing and evaluating the content and resources of his

course design; ahd’Z){Get anﬁaccuraté'a66¢unt of whét]Hi§h jf3"

,ﬁése:fjinStruétorsia£e téachiﬁg’éfﬁdéﬁtéLin middle\schoolk;f‘
'dféfﬁipélclésses éﬁdvto_déféfmine theirVCOUfséneeds, Thé:_.
limitafiéﬁs'iﬁ many:clésséé‘are: i) Thé use of proper
‘teaching‘ﬁethqdélogieé; 2)HEQUipméntavailabilify; 3)
»Equipmeﬁt éﬁdYSthWare“qbgrédés; 4{HF;$§%i‘suppbrt} énd 5)
"ClaSSes.siéerﬁér effeétivé‘iﬁSt£ﬁ¢tibﬁ;LiiéuestiCnnaife was 
E givén £5 téaéh§f$i:andbmly ahd iﬁciﬁdéd ﬁoﬁ;;§e¢ifi¢agrédéi
wuleﬁeliéﬁd»sbééifiéigrade;leVélfqﬁégtions.related to £ﬁesé}‘=‘

“needs.. .
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' cuapTER FOUR
'Budgetarydéonsideratfons
fIntroductionk}h~ﬂtf” | — |

Costs yary for‘a mlddlehschooi draftfng currlculum
based upon the de31gn “of the progran and the allowable
'f.dlscretlonary funds from the admlnlstratlon |

The follow1ng provrdes a cost analy51s of materlals

: necessary for the prOJect presented Some of the materlals R

"esuch as'paper,yerasers, pencrls; and constructlon~paper aref,'
1yearly consumables and need to be addressed 1n each year s‘
budget Addltlonal budgetarylltems to be con51dered yearly
‘and as needed are as followsk
1. Textbooks & 40 at ‘a cost of $22 OO ea
an.g40 draftlng boards at a cost of $35 OOvea |
»7y»p3;5_reamsdof‘standard 8 1/2"’x 11" whlte copy paper (560'

copfesfperiream) at a cost of Sl 75 per ream.

»fkéka packages?of 18" x‘l4"'white constructlon paper.(loo -
.f sheets perjpackage)bat‘a cost of $2 50 per package
‘(5;f6_packagesﬁof'18"fx 14"‘black‘constructlon paper (100
fsheetsyperfpackage)at a cost of $2 50 per package
6fgfboxeéfb£:erasersi(25 per box) at a cost of $2 00 perv

= box s



7.6 p%éks of #2.peﬁcils (60‘totél);at a‘cost of $.30 pér
pack. | | | |
8. 20 compaSsésvaﬁ a cost of $4.50 ea.
9. 40 architectural scales:at a cost of $3.75'ea.v
lC. 40 rulers at‘a cost of $1.25 ea.
11. 3 CAD simuiated drafting programs at a total cost of
$325.00. | | |
12. 15 iMac dual platform computers (Mac and Windows
| platforms) at a cost of $1,000.00 ea.
13. 15 IBM-PC computers -at a cost bf $1,100.00 ea.
The,simulated CAD programs used by ﬁiddle school
students are genérélly not as technical or advanced as
those'used by high school‘drafting classes.
’Understanding thatxﬁhe goal.and fesponsibility of all
educators were proposed to meet tﬁe comprehehsivé
educational'needs of all students..Thereﬁeeds td be a
commitment from school’administratbrs‘to budget for the

advances of both hardware and software within this

ever-changing world of compUter'technology;
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CHAPTER FIVE
Summary

Introduction

As a result of the literature review, examining the
current drafting program, and input from surrounding middle
school drafting instructors, a number of conclusions and
recommendations were formed. The chapter concludes with a
summary. |
Conclusions

Inkdeveloping this project, the conclusioné were made
that there needs to be more support from administrators at
the middle school level, particularly in the area of
classroom equipment needs (i.e., draftiﬁg boards,
computers, software, and hérdware). Drafting programs at
the middle school level, in the High Desert, are sorely in
need of newer and upgraded drafting equipment. The mean for
students to computers in a class setting, (Appendix A)
survey, was a 3 tb 1 students/computer/class ratio. There
was also a great need‘for a middle school text thét
instructors and studentslqan use as classroom reference.
When instructors fely heavily on lecture, with an absence

of a reference text, it can be more difficult for students

31



to fetain iﬁfbfmaﬁidh;-Core ééademic depértméﬁF$ aré“n¢t
‘ gi&ing‘recéénitioh £Q dfafﬁiﬁg:éubjé¢£ ma£ériéi.‘.
' Reébmméndatioﬁs; P |
,T¢:héi§-improvev£ﬁ§zqﬁéiiﬁyiof drafting prO@féms»it
‘was reéommeHQed thét'éofe;aéédeﬁic,instﬁuétqfshgaknowlédgé_
jithat draftiﬂg Clagsesfoér_mbréuthan‘qut_a workinggv f,
khoWiédge’of drawings;_Focqs'should be;plé§édjon v
sch§ol;ﬁidé'départmeﬁt$ ;Qilqboratiﬁg, iht§gf%ting;‘and;
 feéégﬁiéiﬁg $fﬁdént aéhie;émenfidn;é cross*éUrricﬁla?: '
”;fheﬁé:uThe iﬁtéé#aﬁioh:éllows.éﬁuaents tQ_aéhieve' |
,,f%éééﬁiéﬁaifcémbéténéiés és:if;foéters léafﬁind éf abstractﬁ.
'or £he§fe£iéai,¢onéépf§; | | | -
‘It'Qas aléb fé¢6mﬁéﬁdédthafiadﬁihigtrétOrs giye_:
:édequétéfattentiéﬁ:éhd bﬁdgéﬁaryiéﬁpéért‘to draftiﬁgb
ciaésésgésleliaééfgvgore Sﬁbjedﬁ,élassés;_ |
.sﬁm#a:? | . .
COQEIusiéﬁs ahd;rgcéﬁméﬁgéﬁioﬁ$ Qé£é fbrmedfas;a    _» 
 £esqltIof-r§viéwing,thehréiétedllitefétﬁfe and éXamining  

v'neighbéringfmiddlé~schodl‘dfaftingfprograms,»

.;:ﬁ32" 3 



APPENDIX A

Questionnaire and Results
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‘Thé questionnaire was sent to eight High Deéert middle
- school drafting‘instructorsf.All instructors completed ﬁhe
qﬁestionnaire in ité entirety. for,thevsake of'comﬁarison,
‘each (anonymous) school’s instructor was represented by a
letter[ A - H.

1. How many periods do you teach in a day?

| A=7, B=7, c=7,  D=7, E=7, F=7, G=7, H=7

2.How many periods of drafting, board not CAD, do you

teach?

3.For your board classes, what is the average number
of students in each class?
A=28, B=29, C=31, D=32, E=32, F=31, G=31, H=31
Mean average for all classes is 30.625.

4{H§w many periods of CAD do you teach?
A=3, B=1, c=1, D=1, E=1, F=2, G=1, | H=1

5.For your CAD classes, what is the average number of
students in each class?
A=28, B=30, C=30, D=31, E=30, F=30, G=32, H=30

Mean average for all classes is 30.125
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+10.

11.

.Do you have an adequate supply,of'boards and

accessories to accommodate your board drafting
classes?

A=Y, B=Y, C=Y, D=Y, E=Y, F=Y,  G=Y, H=Y

. Have you upgraded your boards and accessories

within the past five years? If so, how many times?

A=Y-1, B=Y-1, C=Y-1, D=Y-1, E=Y-1, F=Y-1, G=Y-1, H=Y-1

.Do you hold your CAD class(s) in your drafting

classroom?

A=Y, B=Y, C=Y, D=Y, E=Y, F=Y, G=Y, H=Y

. How many computers do you have in your classroom?

Have the computers been upgraded with software or
hardware within the past five yéars?

Ya=20, YB=10, NC=10, ND=10, NE=8, NF=8,FNG=8, NH=10
Mean average for computers‘in the classrooms is 10.5
Do you use supplemental texts, and if so, how many
do you have ‘in your classroom?

YA=30, YB=30, YC=35, YD=35, YE=32, YF=30, YG%32

Do you know of'any textbooks that are designed
specifically for‘middlevschool drafting?

A=N,. B=N, C=N,  D=N, E=N, F=N, G=N, H=N
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12.

13.

14.

15.

16.

Do you know of any textbooks that are designed |
specifically for middle school CAD?

'A=N, B=N, C=N, D=N, E=N, F=N, G=N, H=N

Does your school give any cross-curricular credit

for the drafting or CAD classes?

A=Y, B=N, c=ﬁ( ;D;N, E=N, F=N, G=N, H=Nv 
‘How many7yea¥s ﬁéve you been teaching drafting
ciasses?—HQW‘many years{héveHYOu been teachipg at
your presentZSite?_

A=14,10 B=3,3 C=4,2 D=4, 4 E%7)3 F=2,2 G=2,2 B=3,2
Mean ave?agé'for ﬁumber;bf yearsvtaught is 47875 yeérs.
Mean a&erage forfnumbef’of‘years taught at instrugtor’s‘
pfésent site is 3.5 yeaféf

Do you,teédh'individual;grade_lével'éiasses_orAarev
they mixed grade levels? I=individual M?Mixed
_A=Ij"B=I; C%I, DéM, (E=M,  F=M, .G;M, H=I

Indicate the grade level (s) fér youﬁlindividual or
mixed teaching assignments, | |

AéI(6—8 B=I,7»éﬁd'8 CéI,7 and 8 DﬁM;7/8‘E=M,7/8 F=M, 7/8

G=M,7/8 H=I,7 and 8
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17 Indlcate the grade level(s)‘you teach board
ll‘eadraftlng and CAD B-Board C—CAD g;;ilw.ﬁ
~ A=6B, 7B 8C B 7B 8C c 7B 8C D= 7B 8BC E‘fB‘éBc, F¥7B28se?h‘i
lvG—7B 8BC H 7B 8c o o ‘d ) “ |
18 Would you say that your CAD 1s ablow, lntermedlate/;h
o :vfor\ hlgh» 133’?1 PrOgra_mo R
JVf;fA—r,:‘E%LQ1SC%L;th=r;ifE;L;J F-I, 'ch,ffg=L~f"
:;fl§;What is’ the predomlnant scale(s) used by the
h'hf‘students in the draftlng classes°
;All elght 51tes empha31ze the 1/16””and 1/4"'scale
o The follow1ng questlons are de81gned to’ be grade level ;
specrflc | | |
20 If you teach s1xth grade draftlng, what are the
| f'prrmary areas that the course 1s de51gned tovcover,
and how are the sthdehts evaluated° ld
v’tf]Only one of the mlddle schools polled A offered'al
o _srxth grade, draftlng program The focus of the
”_ancoarse de31gn was to teach entry level draftlng
rskills;aStgqehtStareﬁasslgned1gradesaccordrng to'l

" quiz scores, test scores, and drawing evaluations.
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21. If you teach seVenﬁh grade drafting, what are the

primary areas that the course is designed to cover,

.. and how are the students evaluaﬁed?

22.

All eight middle schools offer seventh grade

dtafting. The areas of emphasis vary from

orthographic and isometric drawing to limited house
floor plan design. Sfudents are assigned grades

according to quiz scores, test scores, and drawing

“evaluations.

If you teach eighth grade drafting, what are the
primary areas that theicourse is designed to cbver,
and how are thé students evaluated?

All eight middle schools offer eighth grade CAD.
Six of the séhools’ instructors offer what they
consider to be a low, entry-level CAD progiam; two

of the instructors offer what they consider to be

an intermediate level CAD program. All of the

instructors assign grades based on proficiency
levels that‘are'successfully completed by the

students. .
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APPENDIX B

A Middle School 6-8 Drafting Curricula
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”INTRODUCTION3TO'THE‘nRAFTiNG‘PﬁoJECTu--’*

The follow1ng prOJect ls“dlv1ded 1nto threevunltsv
veUnltNOne‘ Slxth Grade Draftlng,.Unlt TwWO ‘Seventh Grade‘fﬁlf';h
TTDraftlng, and Unlt Three Elghth Grade Draftlng The-dd
h}currlculum 1ncludes worksheets, 1nformatlonal handouts,v?ifw

o quizZeS,ytestg,“answervsheets,'coursework examples, grade}:'

’ﬁylevelidrawings, and student work The des1gn of the

";'coursework lS sequentlal w1th1n‘eachhunlt level,and fromjﬁﬂtf"

legrade to- grade._Students’are;provldedlnlth‘theiﬁeéessary tﬂ
lanrmathn, skllls,'andﬁtechniQuesdtthuccessfully?fyd
;”completeTadmlddle.school drafting:currloula;andladvanceitohgsf}
h the next level of study, hlgh school | o
Students ‘who have never had any draftlng courses may
attransfer 1n from‘other’schools and enter one of‘the threevﬁtt
“_draftlng ourrlcula,lby grade’level at anydtime‘ Though 1t
- may be dlfflcult at flrst, the studentshreceive all :"
necessary helpvto brlng theﬁ to the level of the exlstlng
‘students Although it should be noted students»wholhave y:;;if
" pasticipsted in the progiam thiough all thiss levels have a |

-5‘diStinctladvantage oVerdstudentsfwho have not.
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Introduction‘

Thé sixth-grade drafting prugram is designed to
introduceventry level drafting skills and téchniques to the
students. Students use vertical capital letters, i.éqA,B,C,
D,E,M,RWVM and a specified number style, i.e., 1,2;4,7,&
Students are also introduced tu the 1/16”'scéle as an
introductory drafting tool for measurement of straight'line
drawing. Quizzes and tests are administered to the students
to evaluate their ability to successfully identify drafting
términology and the 1/16” scale. Students use 30/60 and
45/90 degree triangles in conjunction with drafting boards,
T-squares, and templates to complete one—dimensional and
three-dimensional drawing assignmeuts. All;assignments,
quizzes,‘tests, and drawings.are given grades based on a
one hundred percent (100%) scule.

Upon the completion of the sixth grade drafting
curriculum, students will be able to:

e Print letters and numbers correctly.

e Understand and use Drafting Terminology.

e Display the ability to‘measure using the 1/16” scale.
e TIdentify the various drafting tools used for drawings.

e Draw one-dimensional and three-dimensional objects.
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When students are first introduCedbto drafting, an
introduction to the indqstry standafd”of lettering and
numbering‘is necessary. in dréfting and»architecture the
standard for printing letters is to ﬁse vertical capitals.

" With numbers, the standard is to.use vertical numerals.

The following worksheet_is used to introducé:the
students to vertical capital léfteré ahd.veftical numerals.
Students are to print ten'rowé of capital ietters/’just as
‘the examples show,}on the numbered rows skipping a line
between each row. After completing the‘capital letters
assignment, they are to print nine rows of numbers, as the
examples, on‘the numbered rows skipping a line between each
TOW.

For additional follow-up exercises, stﬁdents will copy
selected writings from the supplementary drafting textbook,
using the Practice Printing worksheet provided, in capital

letter form and copying numbers in vertical form.
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" Practice Printing Worksheet

FIRST AND LAST NAME i DATE
PEROD o

ABCDEFGHIJKLMNOPQRSTUVWXYZ

1

2

3

)

9

10

1 2 3 45 6 7 8 9 0

1
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. Practice Printing

FIRST AND LAST NAME __ DATE

PERIOD

49



Info;ﬁational Handouts

"Prior to testing and drawing assignments, students
receive informational handqgts specific to reading the
ruler in the 1/16” scale. These handouts are discussed
in-depth within the class. Students ére to keep the

handouts in their folders for reference.
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Readihg The Ruler

In readihg the standard ruler (sixteenths) every
line, no matter how big or small, is equal to one
(1) sixteenth of an inch = 1/16"

Therefore, it takes sixteen (16) sixteenths to
equal one inch. It doesn't matter where you count
from on the ruler, every sixteen lines will always
be equal to inch

Every two - sixteenths is equal to one eighth of
an inch. 1/8"

Every four - sixteenths is equal to one quarter of
an inch. 1/4"

Every eight - sixteenths of an lnch is equal to one
- half of an inch. 1/2" |

All even numbered fractions are able to be, and
- should be, reduced.

The only denominators, bottom number, in any
fractions in the standard ruler using sixteenths
can be .. 16, 8, 4, and 2. If any other number
comes up as a denomlnator your fraction is
incorrect.
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Sixteenths

On the standard rul’er, based on sixteenths, eve'ry’ line
represents one-sixteenth (1/16") of an inch.

No matter where you begin counting from, every
increment = 1/16" of an inch. An example of a standard
ruler is drawn below. The ruler is not drawn to scale but,
rather, drawn so that you can see the representation of
the individual sixteenths.

11

16

9
| 16

7

3 15
16 | 1

1
1

o
o
o
o

(=Y
ol GlIN
[ary
mlf*’ alo
[
ol mlo

[
S ST
M=

aw &S

Nk Hlo

Every two-sixteenths (2/16") of an inch,
when reduced, = 1/8"

Every four-sixteenths (4/16") of an inch,
when reduced, = 1/4"

Every eight-sixteenths (8/16") of an inch,
when reduced, = 1/2"
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Quizzes and Tests

The design of the quizzes and tests is to be used as
an instrument to evaldate sixth grade students in areas,
which includes but is not limited too, mathematical,
cognitive, énd motor skills understaﬁding coupled with a
display of competency in the entry-level techniques of
drafting. Following the quizies will be answer sheets.

The initial quizzes and tests the students take are
specific to understanding and recognizing fractions through
measurements in the 1/16” scale. All fractions that can ‘be,
are to be reduced at all times. The following quizzeé and
tests are multiple choice, fill-in, recognize and answer,
or measure and answer using the ruler. After each quiz will

be the corresponding answer sheet.
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' 'Reading the Ruler: Quiz

' WHEN READING THE STANDARD RULER, EVERY LINE. NO MATTER T

- HOW BIG OR SMALL IS EQUAL TO . WHAT MEASUREMENT°

ﬁd QW >

SR" L
51/2"
1/4"
1/1e"
'1/8"

;';jTHE ONLY DENOMINATORS BOTTOM NUMBER, IN A SIXTEENTH
INCN RULER CAN BE WHAT? R \ ,

AL 2, 4, 6, AND 16
B. 2,8, 12, AND 16
C. 2, 6, 8, BND 16
D 2, 4, 8, AND 16
IT TAKES . SIXTEENTHS TO EQUAL ONE INCH. IT
DOESN'T MATTER WHERE YOU COUNT FROM ON THE RULER.
EVERY  LINES WILL BE EQUAL TO ONE INCH.
‘A. .12 ‘ : REEENE L . C .
B. 16
C. 14
D 18
" EVERY 2/16" IS EQUAL TO
AL 174 | R
B. 1l/16"
c. 1/8"
D ‘1/2"
EVERY EIGHT- SIXTEENTHS Is EQUAL TO
AL 1/2v Sy
B. 1/8"
C. /4"
D 1/16"

EVERY FOUR_SIXTEENTHS IS EQUAL TO

AL 1/8™

B. 1/16"
c. 172"
' D. . 1/4"
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Reading the Ruler: Quiz Answer Sheet ‘
116" |
2, 4, 8, AND 16
16
1/8”‘
1/2"

1/4"
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Recognizing Sixteenths on the Scale: Quiz
Identify the measurement thatlthebarrow points to.
Start counting the arrows from ieft to right and 1-15.
Remember to reduce whenever poséible.

Place your answers on the line next to the number that

corresponds to the arrow.

71

1 2 3. 4 5
6 7 8 ‘ 9. 10
11. 12. 13.. -~ 14. 15.
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13.

1/8‘//
‘7/8//
1 5/8”

2 1/4"

Sixteenths Scale:

10.

14.

5/16”
17
1 3/4"

2.3/8"

Quiz Answer Sheet

11,

- 15.

57

1/2" 4.
11/4" 8.

1 15/16” 12.

2 1/2" .

11/16"
1 3/8”

2 1/16”



- FIRST AND LAST NAME
PERIOD

Short Ruler Quiz

DATE

||I‘ |||‘4\|I‘I.

H ‘I| I|I |[| ]

A

I I‘I| l||| I|I|l
A

1"

||I|I |I||4\lll|l

1"

58

10.

Identify The Measurement Above The Arrow =

|||‘|*|||||||||

2"

N |‘|| |‘I| Ill]}#

3"

I| ||| lllllll |||
A

3"

L |||| )ll%\’l|l

4"

Il lll'}F‘lll |l||

2"



10.

Short Ruler: Quiz Answer

1/4"

9/16”

1/8 4

1

1

1/2"
5/8"
3/8"
15/16"
3/4"
11/16”

7/16"
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- 10.

Understanding the 1/16” Scale: Quiz
Fill in the blank.

In the 1/16” Scale, how many sixteenths equals 1”7

2”7 equals how many sixteenths?
1 1/4" equals how many sixteenths?
6/8” equals how many sixteenths?

The only denominators used in the 1/16” Scale are?

’ ’ , and
19/16” equals what measurement?
1/2" equals how manyvsixteenths?
7/16" + 9/16” equéls what measurement?

6/16” equals what measurement?

5/8” equals how many sixteenths?
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10.

1/16” Scaie: Qﬁiz Anéwe?
16
32
20
12
2, 4, 8, AND 16
1 3/16”
o
17
3/8"

10/16"

61
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s L:LneMeasurement wan: Qulz o
:"‘Measutevthé li£é;§égmeﬁ£.aﬁa’bﬁf'thé aﬁsWe£'§n thé 
blank just to "thé rlght of thellne Lfsegmen't‘. If the : |
B ‘mé‘é;ur émeht ‘ fall.'f’, between two Of the sixteenths llnes , you
may choose either measurement. Be sure to reduce whenever

‘possiblel

10,




Lihe Measurement “A”: Quiz Answer Sheet
1. 1 5/16” OR 1 1/4"
2. 27 OR 2 1/16”
3. 1/4" OR  5/16”
4. 2 1/2" OR 2 9/16”
5. 1 5/167
6. 3 7/16”
7. v2 5/8” OR 2 11/16”
8. 1. 1/2" |
9. 5/16” OR  3/8”

10. 3 3/4" OR 3 13/16"
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‘Line Measurement “B”: Quiz
Measure the lines and put the answef on the blank.
Each liné measured has a letter that corresponds to a blank
where the answer is put. If the measurement falls between
" lines, choosé'éither‘measuremenﬁ. Be sure té reduce
whenever hecessary!

1.

2.

10.
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Line Measurement “B”: Quiz Answer

1.

2.

10.

3 5/8”

3 1/4"
9/16"

1 1/4"

2 3/4"

1 13/16”
2 3/8”

2 3/16”

3 5/16”

. 7/8//

OR

OR

" OR

OR

OR

OR

OR

OR

OR

13 11/16”
3 5/16”
5/8”

1 5/16”
2 15/16”
1 7/8”‘

2 7/16”

3 3/8”

15/16”

65
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Fractional Inch Top and Bottom: Quiz

Determine the iength of each of the lettered dimension lines on the scaie below. Lettar each dimension in the carresponding
spaces at the right, Letter carefully within the guidelines. Letter A is given as an example. Add arrowheads to the ends of the

dimaension lines. .

vg : A—_— J ———
¢ B — K ——
E * E— | S—
S 0D —— M T ———
G —————— ———te——
H E : N
} _ _
< F — o ——
L » ‘ }G——"_ p —/—
M R
LN H———.___
_.p_j ]
f: lll Ill lll I‘I lll rll ll Ili ll lll l[l I|I III or I LN} lll 1R AR RR Y l IR AR EERERRAR RN |‘
1’; 1l|| |i|||l[| I‘T]l]lll]lll“ll“'ll]
0 1 2 3 a 5 8

FAACTIONAL-INCH SCALE

-~

Using a full-size fractional-inch scale, measure each. of the lettered lines in the figure below. Record the length of each in its
carresponding space at the right. Measure ail lines to the nearest 16th of an inch.

A

2

o

THE USE AND CARE OF =~ DAAWN BY DATE DWGQ N
. DRAFTING EQUIPMENT DR SO
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Fractionél Inch Top: Quiz Answer Sheet
1.4 5/16” |
2.3 7/8”

3.3 1/2"
4.3 1/4"
5. 3”

6.2 11/16”
7.2 3/8”
8.2 3/16”
9.2 1/16”
10. 1 9/16"
11. 15/1e’
12. 3/4"
13. 5/8”
14. 1/2"

15. 7/1¢6”
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Frac}:tiona‘l Inch Bo‘tt»-'qm:‘ Qu:.zAnswer Shéet
ﬁ_i;f 2‘1/2n "OR2:9/16:f:v |
 ‘1 2.f_7/8?-] oR 15/16”
 3;_,2’3/4" T

4. 13/16"
: 5. 3./ 4_',"_«' o
e 11/8%
’;7}_»2517  OR 2 1/16%
. 8 l 3/8‘),. oR'1 7/;1',6»"’ | },
o L L

:1ov:.-_“ 13/16” - QR:- 7/8” o
11, 2 .1/16”

12, 15/8”  OR 1 i/ia"
13. 1,5/i6”‘-o§'1 3/87-
14. 1 7/87
15. 3 /4" OR 3 5/16”v.
6. 7/16%

17. 13/4"
18. 2 1/16"
19. 1 13/16” OR 1”7/8”‘

©20. 11/2"  OR 1 9/16”
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Drafting Terminology

In the middle school sixth grade—drafting curriculum
therevare identifiable terms, which students will need to
understand and use regularly when in a drafting class. The
following quiz is designed to test the students’ knowledge

of a sample of such terms.
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Drafting Terminology: Quiz

MATCH THE LETTER OF THE}DEFINITION TO THE CORRECT

TERM.

WRITE THE ANSWER ON YOUR OWN SHEET OF PAPER

PROTRACTOR

AMES LETTERING GUIDE
2H, 4H, 3B, 5B, F
ERASING SHIELD

45/90 or 30/60

DRAFTING BOARD

T-SQUARE

ARCHITECT'S SCALE

70

‘A.

ITEM USED TO MEASURE
LINES

TYPES OF TRIANGLES

USED ON A DRAFTING
BOARD TO DRAW
HORIZONTAL LINES

USED AS A PRINTING
TOOL

TYPES OF PENCIL LEADS

USED TO MEASURE
ANGLES

USED TO PROTECT LINES
WHILE ERASING OTHER
ONES

ITEM THAT DRAFTING
PAPER IS ATTACHED TO



Drafting.Termihology: Quiz Answer Sheet

MATCH THE LETTER OF THE DEFINITION TO THE CORRECT

 PROTRACTOR
AMES LETTERING GUIDE
2H, 4H, 3B, 5B, F
ERASING SHIELD

45/90 or 30/60

DRAFTING BOARD

T-SQUARE

ARCHITECT'S SCALE

TERM.

71

ITEM USED TO MEASURE
LINES

TYPES OF TRIANGLES

USED ON A DRAFTING

BOARD TO DRAW
HORIZONTAL LINES

USED AS A PRINTING
TOOL

TYPES OF PENCIL LEADS

USED TO MEASURE
ANGLES

USED TO PROTECT LINES
WHILE ERASING OTHER
ONES

ITEM THAT DRAFTING
PAPER IS ATTACHED TO



Line Development

Beforevstudents begin drawings, there afe specific
linesvused to Qutline, to créate, and to define the
drawing. The following handouts give thorough explanation

of proper line usagde.
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< g H-m QO H

=

- DRAFTING BIBLE

DO 'NOT LOSE THIS PAPER IT IS YOUR
| DRAFTING BIBLE |

BORDER LINES ARE 1/4" 4/16") FROM ALL SIDES

BORDER LINES ARE DARK LINES

TITLE BOX LINES ARE 3/16" APART AND THERE ARE 4 OF

THEM
TITLE BOX LINES ARE" DARK LINES

. CORNER LAYOUT LINES ARE LOCATED 1" OVER AND 1"UP
FROM THE TOP LEFT- HAND CORNER OF THE TITLE BOX AND:

BORDER LINE

CORNER LAYOUT LINES ARE CONSTRUCTION LINES

CORNER LAYOUT LINES ARE VERY LIGHT LINES

ALL LINES FOR THE DRAWING ARE. ‘DARK LINES

EXTENSION LINES ARE DARK LINES ,
EXTENSION LINES NEVER TOUCH THE DRAWING

EXTENSION‘LINES'ARE TO BE STARTED ABOUT 1/8" FROM
THE POINT OF MEASUREMENT ON THE DRAWING

. DIMENSION LINES ARE DARK LINES
. DIMENSION LINES WITH ARROWS, ALWAYS TOUCH THE

EXTENSION LINES
1

FRACTIONS ARE WRITTEN THIS WAY: 5 NOT: 1/2

DIMENSION NUMBERS ARE. ALWAYS WRITTEN RIGHT- SIDE UP

'NOT UPSIDE DOWN

THE ONLY FREEHAND‘DRAWING SHOULD BE NUMBER,

~ LETTERS, AND ARROWS .. ALL OTHER PARTS SHOULD BE
- DRAWN WITH A STRAIGHT EDGE (TRIANGLE OR GUIDE .

NOT A SCALE)

BE SURE TO CHECK ALL ASPECTS OF YOUR DRAWING
BEFORE YOU TURN IT IN TO ME; WHEN YOUR DRAWING

CHITS MY TRAY IT WILL BE GRADED ACCORDING TO WHAT
YOU HAVE OR HAVE NOT COMPLETED!! ' ’
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Construction Lines

CONSTRUCTION
~ LINES

_ WHEN YOU MEASURE ACROSS ON
THE BOTTOM, YOUR _
CONSTRUCTION LINE GOES UP

. WHEN YOU MEASURE ACROSS ON
THE TOP, YOUR o
CONSTRUCTION LINE GOES DOWN

. WHEN YOU MEASURE UP ON THE
RIGHT, YOUR CONSTRUCTION
LINE GOES TO THE LEFT

. WHEN YOU MEASURE UP ON THE

LEFT, YOUR CONSTRUCTION
LINE‘GOES TO THE RIGHT
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,Drawings

After all quizzes and tests have been completed and
the students have learned the uses of lines the final
aspect of the class begins, the drawings;

On the following pages are displayed examples of
drawings the students do in class. One is a student’s
simple one-dimensional drawing, another is a simple three-
dimensional drawing, and the third is a more.difficult
three-dimensioﬁal drawing that one of the students

successfully drew.
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One'f-Dimensional Student Drawing

—_—
3"

b*”'

(}vV‘.‘m-S

4.

MR, A

“12-00
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Simple Three-dimensional Student Drawing

43
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- Difficult Three-Dimensional Student Drawing
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UNIT TWO

Seventh Grade Drafting
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introduction

The seventh-grade drafting curricﬁlum is the second
unit in a series of three. The primary focus of this
curricﬁlum is to introduce to the students, and have them
successfully implement, the 1/4" scale in the design of
house floor plans. Students will begin with a short review
on‘printing letters and numbers (the same Letters and
Numbers printing assignment as‘given out in sixth grade).
Handouts will be given. After reviewing the handouts in
class,‘quizzes and tests will be administered to identify
their understanding of the 1/4" scale. Answer sheets will
follow all quizzes.and tests. A series of handouts, which
highlights informatien pertinent to the construction and
design of homes, are distributed. The first dréwing

9

exercise fOr‘the students is a negative-drawing exercise,
white pencil on black paper. The feature of this exereise
is two house elevations, north and soﬁth. Students will
complete two (2) houee floor plans. The detail of the floor
- plans will be limited to the handouts and information given
in class. Because the paper used by the studehts for their
floor plans is lafge, 187 x 147, an‘example of what the

students draw will be introduced in the document.
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Upon the completion of seventh grade drafting,

students will be able to:
e Print letters and numbers correctly.
e Understand and correctly use Drafting Terminology.

e Display an understanding and ability to measure

using the 1/4" scale.

e Successfully draw limited-detail floor plans for

houses.
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1/4" Scale

Every inch has four (4)'quarters
Every quarter = 4/16"

Every quarter = one (1) foot
Every inch = four (4) feet

In the 1/4" scale there are eight (8) eighths
Every eighth = six (6) inches

Example:
3 3/4" = How many feet in the 1/4" scale?

Remember: Every inch = 4' '

If there are three (3) inches then there are 12

If each 1/4" = one (1) foot; then 3/4 = 3!

When you add the measurements together you find that
3 3/4" in the 1/4" scale = fifteen (15) feet.. 15'

4 3/8" = How many feet in the 1/4" scale?

Remember: Every inch = 4'
If there are four (4) inches then there are 16'
If each eighth equals six (6) inches; then 3/8 = 1'6"

Here's why: In 3/8" there are three (3) 1/8"
increments Each eighth is = to 6"

In 3/8" there are three (3) 1/8" increments which =
6" three times which = 18" which = 1'6"

Therefore, 4 3/8" in the 1/4" scale, when adding all
the measurements, would = 17'6"
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1/4" Scale Guide Sheet

1. In the 1/4" scale, (Remember 1/4" = 4/6™), 1/4"™ = 1'
OR 12" :
2. In a standard ruler, based on 12" = 1', there are four

(4) quarters in one (1)inch, therefore;

3. If YOU are measuring with the standard ruler, and you
are converting standard inches to 1/4" scale, one (1)
standard inch would equal four (4) feet in the 1/4"
scale. : ‘ '

4, If one (1) ihch equals 4'then two (2) inches would
equal 8', three (3) inches would equal 12'. '

5. every inch would be multiplied by four (4) to give you
the amount of 1/4" scale feet.

6. if 1/4™ = 1' then 1/8", (2/16"), or half of 1/4",

would = 6".

7. if 1/4™ = 1' then 1/16", Or one-fourth of 1/4",
would = 3".

8. If a measurement, using the standard ruler, was 10

1/2", the converted 1/4 scale measurement would be 42'
10" x 4' per inch = 40, 1/2" x 4' per inch = 2", 40' +

2V = 42",
Example #2.. 6 1/8" = 24'g"
6" x 4' per inch = 24', 1/8" =6", 24' + 6" = 24'6"
example #3.. 8 3/8" = 33'6"
8" x 4' per inch = 32', now for the 3/8", each 1/8" = 6",
so 3/8" would = 18", just add that to the 32 and you would
get the 33'6", or since 3/8" = 1/4" (2/8" = 1/4") + 1/8",

you would have one (1) more foot and 6" and you would add
that to the 32' to get the answer of 33'6".
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1/4" Scale: Quiz
DO NOT WRITE ON THIS QUIZ

Three inches,équals how many feet?

' Six inches equals how many'féet?;uiv
. Sixty feét*equélS-héwlmanyviﬁches?ff ‘
’TWehty—fqur'féet equalé’hQW“many'inches?:'

‘Eight}andvthree%sixtéenth inches equalsfhow'mahy:  f

feet?

FQUrQaDd fi&e—eighth ih¢hés equals how many feet?

'754/i6"_equalsvhow many.féet?

.5 9/16" equals how ﬁany feet?

9:3/8ﬁ‘eqUa15'how mahy»féet? 

 ;1017/8“ équals how maﬁy feet?
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1/4" Scale: Quiz Answer Sheet
1.

2.

10.

12

24

15

. 6

3279”7

18/ 6"

297 9"

22l 3/!

3'7! 6"

43[ 6"
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Fractional inch Top And Bottom Directions: 1/4" Scale.Quiz
On top, locate fﬁe measurement on theiruler and‘
convert it to the 1/4".séale, Be sure to reduce whenever
possible. |
On the bottom,‘méaSure fhe line segmént and convert it
to the 1/4" scale.

Write the answers on your own paper.
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Fractional Inch Top and‘ Bottom: Quiz

Determine the length of each of the lettered dimension lines on the scale below. Letter each dimension in the corresponding
spaces at the right. Letter carefutly within the guidelines. Letter A is given as an exampie. Add arrowheagds 1o the ends of the

dimension lines. .

A —_— -
8 A — L S—
E C —— L
" D————- M ————
H | N T
J —— —
L B c R P’
—-—M—‘—‘ C e——
—n— —
—0
—p ) :
(" 1: UL BRE LR RE N L lI ‘ll l 'l‘ ' |l| L "l ‘Tl ‘l 1 lll ll ll‘l ‘III U LR TTT 7
:;Oll»!! ' |l|[il illl il'l]‘ll‘m

FAACTIONAL-INCH SCALE

~

Using a full-size fractional-inch scale, measure each of the lettered fines in the figure below. Record the length of each in its
carresponding space at the right. Measure all lines to the nearest 16th of an inch.

A

z

(o]

G

THE USE AND CARE OF DAAWN BY ' DATE oWG N,
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TOP

1'7’ 3” '

156"
14’

13”7
12’
1079”7
9’6"
8’9"
8’3"
6’3"
3797
37
2’6"
27

1/ 9"

Fractional Inqh: Quiz Answer Sheet

BOTTOM
A. 10"
B. 367
c. 109"
D. 49"
E. 3

F. 4'6"
G. 8

H. 576"
J. 63"
K. 3/37
L. 83"
M. 6’

N. 5737
o. 773"
p. 137
Q. 1r97
R, 70
s. 83
T. 7037
u. 6
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OR

OR

OR
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10[ 3"

11’

5’

579
376"

6/ 3II
5l 6"

7[ 6”

8/ 6ll
'7I 6ll

6/ 3!/



Framing—Doors-Windows

Doors:

Doors are-given measurements that represent width of the door
opening. :

Ex. #1 A 2° door would be 24" wide, A 3° door would be 36" wide.

Windows:

When listing the measurements of a window, always give the width
first. _

Ex. #1 A 6° - 2° window would measure six(6)feet wide and two

(2) feet high

Ex. #2 A 3° - 5° window would measure three (3) feet wide and five
(5) feet high

Roofs and Slopes (Pitches):

The Slope or Pitch of a roof is described as the "rise over run"
(rise/run). Run is the horizontal distance covered by a roof. The
run is always expressed in units of 12". Therefore, the pitch
shows the proportion of the rise to 12".

< Run > ‘ , 12
+
a
E 4
v
Walls:

Most walls on the exterior of a house are framed with studs that
are either 2x4 or 2x6 studs. 2x4 studs are framed at 16" on
center. That means that from one stud to another, it is 16" from
one center to another. 2x6 studs are framed at 24" on center.
Since 2x6's are thicker, they can be framed farther apart.

Shear Paneling:

_ Shear paneling is the use of 4x8 sheets of plywood on the
exterior of the framed house. The purpose of the paneling is to
- reinforce the structure, to give it more strength and stability.

Cut and Stack: _ .
This is a method of "trussing" that is used instead of
conventional trussing. B

Sale of Lumber: .
. Lumber is sold by the "board foot"™. The following is an example
of how to order lumber. BF = T(in.) x W(ft.) x L(ft.)
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Framing-Doors-Windows: Quiz

DO NOT WRITE ON THIS QUIZ

What is the width in inches of a:

2° ~door
32 door
24 door
36 door
28 door

In the following examples, when measuring a
window which measurement is the length, and which
measurement is the height?

A. 6° - 3°
b. 30 - 59

What is meant by a 4" and 12" roof pitch or
slope®? :

What does framing at.. 16" on center.. mean?

How far apart are 2x4 studs‘spaced in the general
construction of a house?

How far apart are 2x6 studs spaced in the géneral

construction of a house?
What is the primary purpose for "shear Paneling"?
What does it méan to cut and stack a roof?

Lumber is sold by the ' b_foot;

Write down the formula for figuring "board feet" -
when ordering
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Framings-Doors-Windows: Quiz Answer Sheet

1. A.

247 B. = 38”7 C. = 28" D. = 42" E. = 32"

2. A.‘=6>=L 323 B 3=1 5==§

3. EVERY 12" OF RUN EQUALS 4” OF RISE

4. STUDS ARE SET UP AT 16” ON CENTER

5. 16”

6. 24"

7. TO GIVE STRENGTH TO THE EXTERIOR WALLS

8. INSTEAD OF MANUFACTORED TRUSSES, LUMBER IS CUT TO
FORM A ROOF.

9. BOARD

10. BF = T(IN.) X W(FT.) X L(FT.)
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Electrical Symbols

Lnghtmg Outlets:
| EZ:JSurface individual fluorescent fixture
[E _JRecessed individual fluorescent fixture
lEI:J:JSurface continuous - row fluorescent fixture
BEII_JRecessed continuous - row fluorescent flxture
Surface exit light
Recessed exit light
Blanked outlet
o Junction box
Receptacle Outlets:
—) Single receptacle outlet
Duplex receptacle outlet
- Triplex receptacle outlet
= Quadruplex receptacle ouﬂet
Range outlet
Fan hanger receptacle
| Swntch utlets: -
- § Single-pole sw:tch
S5 Three-way switch
So Door switch
~ --SgCircuit breaker switch
Slgnahng~system outlets-residential occupancies:
— @ TV outlet
. 3 Pushbutton
T 4 Bell
- @ Chime
= Electnc door opener
Clrcumng

VWnng concealed in ceiling or wall
- — — —Wiring concealed in floor
~—— - Wiring exposed
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Electrical Symbols: Test

Lighting Outlets:
Surface individual fluorescent fixture
Recessed individual fluorescent fixture

Surface continuous - row fluorescent
fixture

Recessed continuous - row fluorescent
fixture

Surface exit light
Recessed exit light
Blanked outlet
junction box

Receptacle Outlets:
Single receptacle outlets
Duplex receptacle outlets
Triplex receptacle outlets
Quadruplex receptacle outlets
Range outlets
Fan hanger receptacle

Switch Outlets:
Single-pole switch
Three-way switch
Door Switch
Circuit breaker switch

Signaling—system’outlets—residential occupancies:
TV outlet |
Pushbutton
Bell
Chime
Electric door opener

Circuiting: ‘
Wiring concealed in ceiling or wall
Wiring concealed in floor
wiring exposed
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Electrical Symbols: Test Answer Sheet

Lighting Outlets: |
£8_1Surface individual fluorescent ﬁxture |
B JRecessed individual fluorescent fixture
~@BIT]Surface continuous - row fluorescent fixture
BRI 1 Recessed continuous - row fluorescent fixture
Surface exit light
Recessed exit light
Blanked outlet
Junction box
Receptacle Outlets:
<2 Single receptacle outlet
Duplex receptacle outlet
- Triplex receptacle outlet
= Quadruplex receptacle outlet
& Range outlet
Fan hanger receptacle
Swntch utlets:
- § Single-pole switch
S5 Three-way switch
- So Door switch
-- SegCircuit breaker switch
Si nalmg-system outlets-residential occupanczes
..__l!ZITV outlet | |
Z.i3] Pushbutton
- {3 Bell
€@ Chime
00 Electric door opener
C:rcuntmg |
Wiring concealed in ceiling or wall
- - = — —Wiring concealed in floor
. e————w - Wiring exposed
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Elements of a House .

Major Elements: Foundations (including footings), wall,
partitions, floors, roof, doorway, windows, stairs, fireplaces, and
chimney. ' '

Structural Elements: Most important .. columns, beams, lintels,
and trusses.

Plans: ‘ Form the most important part of the
architectural drawings. Dimensions form the most important feature of
the plan. A small-scale plan is called a plot plan.

Elevations & Sections: Vertical shapes and sizes of buildings are
defined by elevations and sections. Elevation views identify different
materials or elements including +siding, stonework, brick, roof
shingles, metal flashing, glass and glass blocks, cement and concrete,
downspouts, and gutters. :

Architectural Details: Next to the plans the most important part
are the details. ‘

Principal Details: Footing and foundations, wall sections,
floor and ceiling framing, door, chimneys and heating tracts, stairs,
roof framing and roofs.

Footings & Foundation: Stability depends on the strength,'size, and
quality of the footing. The size of the footings depends on the load
that are to carry. In cases of flat roofs and of steep roofs, a
possible snow and wind load factor may be factored in. Footings support
the foundation walls which in turn support the ground floor framing and
the structure. ' ‘

Wall Sections: ' Most common types of residential
construction are the frame wall, brick veneer wall, brick and concrete
wall, and concrete block wall.

Door & Windows: If made of wood, doors and windows are
classified as mill work. Manufacturer's standard terms for windows and
door are double-hung windows, casement sash, solid wood door, hollow-
core door, and solid-core door. )

Stairs: : Interior and exterior stairways are made of,
wood, steel, concrete or combinations of these materials.

"Misc. Structural Details: In many cases old brick residential
buildings require steel skeleton and steel roof framing.

Chimneys & heating Ducts: Included in this category of details are
chimneys, stacks for ventilation, fireplaces, and outdoor ovens and
grills. ‘ o

Built-in Installations: Common built-in products are microwave
ovens, bookcases, library shelves, and range tops.

Working Drawings: They represent the final stage of the
architect's work. They include plan, elevations, sections and details
and are usually drawn at a scale of 1/4" = 1"'.
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Elements of a House:
' Footings & Foundation
; Major Elements

Working Drawings:

Built-in Installations

Stairs

Chimneys & heating Ducts
- Structural Elements

'Wall Sections

Misc. Structural Details.
Bians

Elevations & Sections

Door &‘Windoﬁs

Architectural Details

Principal Details

Test

A

They represent the flnal stage of the
architect's work. They include plan,

-elevations, sections and details ‘and are

usually‘drawn.at a scale of 1/4" = 1".
Most .common types-of residential construction

are the frame‘wall brick veneer wall, brick
'and concrete wall, and concrete block wall

iIf made of wood doors and windows are
‘claSSLfled as mill work. Manufacturer's o
.. standard terms for w1ndows and door are double-

hung Windows, casement sash, solid wood door,
hollow—core door, and solid-core door.

Next- to the plans the most important part are
- the details. - :

Foundations (including footings), wall;

‘partitions,’floors, roof, doorway, windows;
" stairs, fireplaces, and chimney. :

Most important. .. columns, beams, lintels, and

. trusses.

Common built-in products are microwave overns,
bookcases, library shelves, and range tops.

Form the most important part of the
architectural drawings. Dimensions form the
most important feature of the plan. A small-
scale plan is called a‘'plot plan. '

" Interior and exterior stairways are made of,

wood, steel concrete or combinations of these
materials

Included. in this category of details are

chimneys,<stacks for ventilation, fireplaces,
and outdoor ovens and grills. ‘

In many cases old brick residential buildings
require steel skeleton and steel roof framing.

Footing and foundations, wall sections, floor
and ceiling framing,; door, chimneys and heating

‘tracts, stairs, roof framing and roofs.

 Stability depends on the‘strength, size, and
" quality of the footing. The size of the:.

footings depends on the load that are to carry.
In cases of flat roofs and of steep. roofs, a

‘possible'snowband wind load factor may be

factored in. Footings support the foundation

" walls which in turn support the ground floor

framing and the structure.

Vertical shapes and sizes of buildings are
defined by elevations and sections. Elevation
views identify different materials or elements .
including +siding, stonework, brick, roof. ‘
shingles, metal flashing, glass and glass
blocks,’ cement and concrete, downspouts, and
gutters

96



Elements of House: Test Answer Sheet

1. M
2. E
3. a
4. @
5. I
6. J
7. F
8. B
9. K
10. H
11. N
12. C
13. D
14. L
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Gable end
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Interior trim
Shingles
Chimney cap
Flue linings
Flashing
Roofing feit
Roof sheathing
Ridge board
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Architectural Symbols

§R|CK

CONCRETE BLOCK
CLAY TILE
CONCRETE
STONE

ROUGH WOOD
FINISHED WOOD
STEEL

FILL

SAND -

GRAVEL
INSULATION

WINDOW IN A
FRAME WALL

WINDOW IN A
BRICK WALL
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WINDOW IN A BRICK
VENEER WALL

WINDOW IN A BRICK
WALLWITH PLASTER -

DOOR IN A

FRAME WALL

DOOR IN A
BRICK WALL

DOOR IN A BRICK
VENEER WALL

DOOR IN A BRICK
WALLWITH PLASTER

FIREPLACE

CHIMNEY

STAIRS
BUILT-IN-TUB

WATER CLOSET

LAVATORY

COUNTER SINK

RANGE
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Three Bedrbc}m Floor Plan
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Hto. w,m...ornoon.n. Floor Plan

29T

ag-o"

o e —— o i — ——

106

R I R N L
F) . 4
: 1 | |
S R NN SOOI SN R
ooy &Y i
I 1oy :
- ) “ﬁ m [ i \ _ Luo
) 3 /Y $ ﬁ;m”_ . \ m i | 0=
; , . L1 e | !
b ~ e 0 L2y
A I
b Mt ! | 93
A N T
L
]
|
_
|
I
L) I
L] |
> |
14 |
F |
z
® |
SRS |
T = - oy
N .ﬁ/al\ﬁ : “//!-.o../., “V
| -
oA ey T zE’ T ors e [ oy __ m
. ) .
£ \
0 , |
: % < i
z gl Z 'y
5 | z T
a .
| | §
q . : - |
: L |
3 E _




LOT

246

3r-4

SCALE 174" = I'-0*

Mg
5‘-" [ d
¥
P: 40 X0
. 44 HDR
5
MASTER BEDROOH
?
O LR A ¥
i [
Afer
8 il I ,
. i | ®
5 gmae ; o 1l 2
VART cuEg - - o . 2—
LS
=N\ -0
, 7 sl LR
g 3 /& x U26 GLUE LAM. & 3 i
©8" HOR. H
Ny . %% BEDROON 33 by
o 1 |8
, _ _BoRcH o L y 2
X0 4040 ) % & POY H )
- EE 7o L6 e — gl_ v vox [ "
svr ’ 3,
' 1 ’ r-e '2-4-| z-0"
-8 24-& 2-0"

ueTd I0OTJd 3JuUSpPniIS OLVI



80T

A8 N

CATHEDRAL CELNG

-r
| 1 . o
: o -0 i Zr
o3 - j . d H 1 -0 I & ~r i1 »r
, 4 P
£040 20 A il
ﬂv ©et* HORS
o @ . X0 : SN X0
I '-_'%__‘ i HDR @ i HOR _@ h8° HOR
Ty oo s wrw|/pe 1
, PATIO L oY - / = -+
A 33 J L 3 B ¥ )
N e caire A TTH e o Ry 4 MASTER BEDROON
) &) i E v H
—— '-
N /1 7 =
3 3 RO D I T G | S— !
i . ) P N :” \; l.. -.4* g
i AR () = ,o' ""“"‘"’gl
i . h{ Al Py g ]
Il 4 X 1 . 0@ BIPASS
| GARAGE r<|re | vr |so :I: o W »
i

PR — TR R ®
Ha® HOR 44 HOR Z :

B e )
v 4040 X0 40400 %0 / GRoes TR —7 NVEEA m 4040 %0
L . 3 b6 HOR o 1-—'—+ L) )
M . '
- o 050 X0 ‘

< e |

vz | o oz g-r Lacd Lid
oo vr vo |' ot Al -
v

FLOOR PLAN

SCALE /4" = -0

LIVING AREA 1498 SQ. FT.

ueTd I0OTd 3Juspnis 869T



UNIT THREE

Eighth Grade Drafting
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| ‘The‘eighth‘gfadebcurricdlum agéin‘bégiﬁ§ with:a Sh¢r£
'_éapital Léttefs'énd'Numbéps’prin;iﬁg'aSSignment¢ _.
"fTheAfoéus then émpha$i£e$ Emeﬁters_and tﬁé. .
"inﬁroduétiénvtp CAD”kCompUter Assistéd Dfawiﬁgi; fﬁev-
{maﬁofity of Studénfg:hévé goqd.Combufer'skiils éﬁd'theF‘
kﬁowlédge’Of.hoﬁ'to access filé$, $ave, ahd:retfieve fiies.
The pfogfam uSed‘is_caiLed, Homé.DeSign 3D, and is avPé

'(Personal COmpUter)

_piogramg It is an interﬁediéte,levelvf
CAD program,'Which emphasiies ﬁhe deéign‘of‘houéé flbqr:
1pian$. The pfégfém:iﬁcludes,éépé;soriés,vwhich'allows
éﬁude££s to dimensibn ail éSpect$ Qf the'ﬁién, dééofate,‘

‘landééabé,_énd_aléé caiculété'puréhaSingjahd_finanéing
césté{ A11 fiQo£plané must include‘thése,minimﬁmi

» reqﬁirementsi" h | |

1.  Threé b§d£Q§m$ |

 :2. ,TWQ'béthfoomé;_éhé a mésfer_bathroém.b
:3} fA.familyrQom. % | | B

>'4;;'A iiviné foéﬁ f   

;5.‘ A giﬁﬁheﬁ.in

- 6. A dining room. .
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7. Doors, interior and exterior.

8. »Windowé.

9. Garages are not required.

The instructor’s method for grading the drawings is
more subjective than_objéctive. The ability level of the
students will vary,. even with the usevbf a computer. The
inétructor‘emphasizés:that aii requirements.for each
drawing be met. It is the insfructor’s opinion that
students, through the repetitive and similar‘nature of all
four drawing assignments, prégress in ability and drawing
presentation.

Upon the completion of the eighth gréde—drafting
curriculum, students will be able to: |

e Print letfers and ﬁumbers correctly.

K Display a working ability on a computer.

. vsﬁccessfully design eight (8) fioor plané;

Two (2) with exterior and interior walls and room

identification,

Two (2) with exterior and interior walls) exterior'and

iﬁterior'doors, windows, and foom identification(

Two (2)‘With exterior and interior walls, exterior and

interior doors, windows, dimensions for all walls,
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door and window sizes, door and window schedule, and

room identification, and

Two (2) with exterior and interior walls, exterior and

interior doors, windows, intérior furnishing,

landscaping, and room identification.

One example of each of the aforementioned designs aré
inéluded in this project.

Though it is not required, students aré encouraged to
include a purchase price and an amortized loan with monthly

payments with the finalbdrawing.
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. Floor Plan #1
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Floor Plan #2
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Floor Plan #4
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Loan Amortization/Cost Estimation Sheet

Loan Amount | | $150f000;00
" Interest Rate 8%
Number of Yearé 30
Payments/Year 12
: PaYmenvt $1110.34

Total Interest Paid $249,723.44

Size of House - 2700 sq. ft.
Cost/sq. ft. - $45.00

Cost of Lot $50,000.00

Estimated Cost to Build $171,500.00
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