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CHAPTER T

INTRODUCTION

PDrafting 1s a graphic language that is used universally hy
engineers, draftsmen, and othe: people involved in design to
describe the shape and size of objects. It has developed
through the centuries, and its fundamental principles are
understood by trained persons in all rivilized nations.

Drafters use specialized kinds of 1lines and symbols to
communivate  ideas through the use of drawings. lhese special
lines and symbhols are called standards and allow individuals
to communicate world-wide.

Iracditionally drawings had heen done hy drafters at drawing
tables, using drawing equipment. But during the last several
vears the development of technological equuipment has bolstered
the productivity of the draftsman. With the advent of the
computer age, drawings are now heing done on computers.

Computer aided drafting (CAD) has become an  itmportant
part of industry. It is one of many computer base techinologies
which are changing the way industry 1s working. Companies ave
replacing traditional equipment with computers and software.
The result 1s  an increase 1n bhoth guality art  amount  of

drawing and design worlk completed.
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As with other technological innovations, equipment

availability leads the CAD trained operators (Chin-Yin VYuen,

1920). Because of the lack of operators who have bheen trained

for use of CAD, many firms are reluctant to invest in a CAD
systems.

This indicates a definite challenge for education. To
mneet this challenge schools must now move gquickly to
incorporate CAD  instruction into the curriculum. Traditional
drafting programs must re—-tool to meet this new demand. It 1s
the opinion of most teachers that CAD needs to he inteqgirated
into the drafting curriculum or replace i1t (Chin=-¥Yin Yuen,

1950 .

STATEMENT 0OF PROBLEM

The problem of this study was to compare the basic
drafting skills of traditional drafting students to CAab
students in a one semester course at Maury High Schonl in

Norfolk, Virginia.

HYPOTHESES

The problem will he addressed through the following

hypotheses.



Hl: There 1is a significance difference 1in the performance
of students enrolled in bhasic drafting who are taught (CAD
drafting instruction compared tn thaose taught traditional
drafting instruction in the guality of drawing.

He There will be a significance Jifference i the
techmical proficiency of the CAD  group compared  to  the

technical proficiency of the traditional group.

BACKGROUND AND STGNIFICANCE

fhe 1980's are most noted for the development of the
micro—computer. The micro-computer 15 more commonly known as
a personal computer (PC). At the same time mini compuaters and
mainframe-based CAD systems were heing marketed 1in the 70's,
personal computers were heing developed. Pll's were bhased on a
rew  hreed of minitature civculits, talled micvo—processors.
Although larger computers continue to run graphic software, PO
has revolutionized CAD. The low cost of PO CAD has bhrought
interactive graphics to within reach of mnst 1ndustries and
achools.

Ihe benefits of a CAD system over traditional tr afting
stems from the use of computers. A computer is simply faster

than a human in creating lines, circles, and complex objects.



[t reduces drafting time by three or four times.

the difference hetween (CAD systems avex traditional
drafting 1s the way information is processed. A traditional
drafter adds to a drawing using pencil and  paper. A CAD
nperatnr alters a drawing using an i1nput device attached to a
computer. With CAD the operator can work many times fastev,
with greater accuracy. The basic reason, tor the increase in
speed 1s  the yremoval of tedions work. For a traditional
drafter every image 1s made by wmoving a pencil. In a CAD
system, the tiresome task of (drawing multiple objerts are
preformed automatically. {Only end and center locations are
givern.

Computer—aided drafting not only permits quicker drafting,
hut also 1ncreases quality. Consistent line guality 1s hard to
achieve with a pencil. Neatness is also iaproved with CAD.
Since the drawing 1s held 1n computer memory, you canunt
dlamage 1t. Another key to guality 1s Lhe precision of a
drawing. A CAD system can achieve accuracy of greater than
one—thousandth of an inch.

Revisions of a (drawing AT COMmmaOY 3 mast  drafting
environments. Modifying drawings 1s one of the most time
consuming tasks of  the drafter. A CAD system provides {for
guicker modifications. When revisions are needed, the drawing

is loaded 1into the computer, the design i1s changed and the



drawing is then saved again.

More rompanies are realizing the advantages of (CAD. The
results of a Texas study on CAD revealed that 57 percent ol
the companies were using (CAD at the present and another 58.¢2
percent of the companies that were not using CAD at the
present, plan to do so in 3 to 35 years. It addition, 64 3
percent of the companies felt that CAD should be taught at
the secondary level of education (Becker, 1985) . However at
what level should CAD be intraduced? Can CAD  be used to teach
hasic skills and replace traditional drafting and will 1t be
as effective?

Some feel, the drafting cwwrrviculum of  today must  include
preparation on both CAD  and the basic fundamentals (Addisaon,
1988; Burns, 19863 Goetsch, 19863 Isbell & f{ovedahl, 1988).
Presently over 90 percent of drafting 15 still done manually,
s0 manttal skills  are needed and Jikely will be in  demand oy
some time (Burns, 198&). The amnunt of time devoted to wmanual
drafting will decrease In coming years as the trans:tion Lo
CAD by 1ndustry becomes more complete.

The purpose this investigation was undertaken was the
prospect nf determining the effectiveness of teaching students
hasic drafting skills on CAD, as compared to the effectiveness
nf teaching the traditional drafting terchnic. The correlation

hetween CAD effectiveness on cguality, neatness, and Limesaving
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should allow the students to he as effertive as traditional

methors.

LIMITATTONS

This study was based on the following limitations:

1. the research was limited to a population of 2H students
in the traditional drafting group and 14 students in  the

CAD group.

. The research was limited to a pre—-test and post-test of
a final exam used in the basic drafting classes at Maury

High Schoeol, Norfolk, Virginia.

3. The research was limited to grades at the end of the
fall semester of the 1990-1921 school year for the
traditional class and the spring semester ot the 1990
1991 school year for the CAD class. Fach class van for

a total of 90 class meetings



ASSUMPTIONS

the study was based on the following assumptions:

1. Each student enrnllecd 1n hoth groups have had nn
previous draftting classes prior to enrolling in their

respective class.

. The students enraolled ivn the CAD class will preform
basic drafting skills as well as those in the

traditional group.

3. The test, given to measure performance levels, 1& a

valid indicator of student achievement.

PROCEDURES

At  the beginning of the 12%90-1991 fall and spring
semesters, each group was ¢gilven the final exam for the Basic
Drawing 1 class. This test was designed to evaluate the
students proficiency in drafting. IThe test was repeated at the
conclusion of the suhool year and  the resualts were compared

against each other. In addition the results of  the CAD  group
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where compared to the results of the traditional group. (his
along with the comparison of similar cdrafting assignments
thhroughout the semester allowed a comparison to bhe  made

hetween the basic skills of each group.

PEFINITION OF TERMS

lerms used in this study weve defined as fTollowed:
1. Computer—-aided drafting (CAD) - the use of computers
and graphic software to assist the cdrafter in preparing

a drawing.

. CAD software- contains commands which guicde the drafter

in creating drawings.

3. Traditional drafting- the use of dyrawing boards,
pencils, scales, erasers, eto. in the creation of a

tdrawing.

OVERVIEW (F CHAPTFR 1

In Chapter 1 of this study, the problem and hypotheses wer e

identified. Vthe problem stated was to determine the difference

hetween students who learn basic drafting skills on  the CAD
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system to those who learn basic skills using the traditional
drafting method at Maury High in RNorfolk, Virginla. ihe
background and significance for the study, 1ts limitations,
assumptions and the definition of terms have been stated. In
addition, a brief description of the procedures involved in
carrying out this research have heen discussed.

In the following chapters, the literature related to this
stucdy will be reviewed, the methods and procedures used to
callect and to treat the data will he discussed in detail, and
an analysis of the findings of the study along with  the

recommendations and conclusions will be presented.



CHAPTER I

REVIEW (OF | ITERATURF

fhis study was based on the rationale that a program must
he future-orientated, student-ventered, relevant to societal
needs, and based on the study of the physical technologies.
Many studies are cited that refer to the use of computers 174
education and the need for orienting the technology curriculum
toward the new technology. Still many studies can be f{ound
comparing the effectiveness of CAD drawing to traditional
methods. However this study compared the effectiveness of
teaching CAD to teaching drafting with traditional drafting
methods. Education should provide students with the skills arnd
concepts needed to understand the complex systems of the
future. Techmology education must begin Lo read the writing
on the wall in areas such as drafting. This chapter contains
information about CAD and its development, along with a

comparison to traditional drafting methods.

COMPUTER-ASSISTED DRAFTING

It can be persuasively argued that the computer graphic

system appeared wi th the first tligital computers.
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Massachusetts Institute of Technology's (MIT)Y  Whirlwind
computer had a cathode ray tube (crt) graphic display. Another
early use of computer graphics was the SAGE (Semi-Automatic
Ground Enviranment) air cefense command and contral system Of
the mid-1990's. SAGE converted radar information into computer
generated pictures. SAGE also introduced the light pen, which
allowed the operator to select information hy simply pointing
at the appropriate target displayed on the screen.

A milestone in the development of computer graphics was the
pioneering work of  Dr. ITvarnn  Suther lard, whnse 1963 ™MIT
doctoral thesis describing "SKETCHPAD" contained some of the
seminal data-structure work laying the theoretical bhasis for
computer graphic software (Sutherland, 1%963).

Also around 1963, MIT's Steve Coons  began developing
surface—patch techniques, ideally suited for CAD. At about the
same time, S.H. Carson put together a team at {ockheed in
Georgia to investigate the wuse of computer graphics foy
numer ical control (NC) part programming.

In the early to middle 1960's, "computer graphics” was by
o means the universal terms for the technology. Devices were
called electronic displays, computer-controlled displays,
informational displays, evaluated displays, and OCAD was often
referred to as automated drafting (Bertoline, 1985).

fhrough  the 1960’'s and Lhe early 19270's, computey graphics
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and CAD were considered by most to be expensive toys that
could bhe Justified only by government agencies (Teicholse,
1985) .

In 1964, there were no amore than 100 graphic terminals
installed. That number grew to about 50,000 by 1977 and was 1in
excess of 8.8 million by 1985. CAD use is now s wide sprear
that once familiar sights of drafts—persons and engineers
hunched over boards in a drafting room is  as much a memory Aas
the slide rule (Procise, 1990). Drafting boards have been
replaced by CAD stations, and rooms that once housed a rumber
of drafting tables have given way to small cubicies.

ihe proliferation of CAD software {for the P is largely
responsible for this transformation. CAD capabilities that
carried a cost of $300,000 per station five years ago are now
avallable for the price of a fast PC and the software. he
pricing 1s so competitive that many engineering firms have
settled on PC-based CAD for their primary production systems.

One of  the most difficult problems CAD Instructors face
involves ensuring that the training they provide will transfer
to the world of work. (ne cannot Jook at the fToture of CAD
without considering bhow education will be ahle to offey a
program that is both current and meaningful to the student.

CAD is a tnol used to enhance the design process. Human

heings have always used toonls to make life easier so that they
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may become more productive. Certain tasks associated with
drafting have always bheen tedious and time consuming, such as
lettering, line consistency, and so aon. Rerently man has
turned to the computer as a means of easing these tasks, and
hecoming more productive in many different applications of
drafting. CAD is the latest tool used in drafting Lo make life
easier and graphic representation more productive. CAD has the
potential to change the very nature of drafting 117 1t 316 fully
utilized and if students are taught the power and flexibility
af it ( Bertoline, 1985%).

CAD is  a different way to draw in very exceptional ways.
Manual drafting may be the easier way to draw initially, but
the ease of changing and correcting CAD drawings eclipses
manual erasing and redrawing work. Besides being faster anl
more sophisticated, CAD has revolutionizerd the design process
by integrating drawing functions with design analysis and by
Joining text data with graphics to  create intelligent
drawings.

there are a number of functions you perform on CAD  that
you camot perform manually. Manual drawing accuracy is based
on  visual accuracy, hut CAD is based on  the ac tual point and
thus 1s more exact. Second, to change a drawing manually, you
must erase and redraw, but with (CAD, the computer  will

autamatically redraw corrections for vyou. ihivd, CAD gives yon
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a tnol to keep track of any item on the drawing (Kennedy,
1984 .

Once the graphics are (reated you can manipulate the
lines, change the dimensions, move part of the drawing to
anuther Jlocation, erase part of the drawings wi thout
disturbing surrounding parts, ochange the size oeof elements,
rotate and mirvreor entities, duplicate in other locations, on a
segment of the drawing to be used elsewhere. You might even
electranically maove part of a drawing from one level to
another .

o manual drafting, you learn certain fundamentals of
drafting. How to use a pencil and scale, the importance of
keeping a sharp pencil point, how to draw a straight Tine with
a t-sqguare, anwl how to letter and dimension. CAD drawings also
require an understanding of the hasics. In CAD  your pencil s
actually a cursor working on a cartesian coordinate system.
Ihe cursor is moved to the desivred Jlocation and some input
device (keyboard, mouse, nr light pen) is struck to plant the
point on the screen.

Pictures are displayed with incredible response. They can
be made to grow, shrink, and rotate. Zooming may be used to
select just those parts of a large picture ome wishes ta study
or alter.

Computer—aijded drafting software 1s used in almost  every
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drafting discipline. Mechanical drafters design products using
milti-view drawings and modeling. After the product i
designed, the geometric data can be used to direct machines

during manufacturing (CAMY. Architects use 0AD systems duy ing

all stages of bullding design. Facilities design programs
help the architect lay out gpace and rooms. ihen plans,
elevation, and section views are completed fovr  building
constructions. Architectural engineering  and construction
firms also use CAD for structural design and landscape
architecture. Flectronic endglneers Use i-AD to design
electronic products. The use nf symbols helps the drafter

easily add components to the drawing.

A computer-assisted drafting system is suttahle Tor any
person who has a reason to draw. The speed and ease o1 using
computers will result in qguicker drawing time and bette

rquality design.

SUMMARY

Gfter reviewing the related literature, aone may perceive
the tremendous potential amd capabilities of CAD in eduacation.
In order to keep pace with the advantages in technology we
must begin in the classroom. it is  obvious that the trend 1n

industry is to computer automation, such as caomputer—-assisted
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drafting and computer-assisted manufacturing. Now 15 the time
to act to make sure the content whichh is taught in the Lhiigh
schonl curriculum is relevant to the industrial world around
s . lhe introduction of CAD instruction is inevitahle, the
question however is it more effective to teach CAD rather than

traditional methods to beginning students.



CHAPTER I1I1

METHODS AND PROCEDURES

The problenm of this study was tn determine the
effectiveness of teaching hasic skills to a group of  students
using CAD instruction as compared ta teaching traditional
drafting methods to another group, at Maury High School an
Norfolk, Virginia. The purpose of this chapter was to
identify: 1) how fthe population was e |l e ted, ) the
1nstrument used to obhtain data, 3) methods nf data collection

and 4) the treatment of the data.

POPU.ATION

lhe traditional drafting group was made up of 392 students
during the 1990-19%1 fall semester. The students ranged from
arades 9-12. There where eight 9th graders, thirteen 104hH
graders, eleven 1i1th graders, amnd six 12th graders. fen nt the
students withdrew or transferred from the programs leaving the
total at twenty-eight. The CAL drafting program group was made
tp of twenty-one students during  the spring semester of Lhe
1990 - 1991 . The students ranged from grades 9 - 12. There

were eight 2th graders, three 10th  graders, Tow 1T1th graders,
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and six 12th graders. Seven ot the students transferred or

dy opped leaving the total at forteen.

INSTRUMEN

At the bhegiming of  the «wchool year, the students were
given the final exam from the Mechanical Drawing curriculuam to
measure their technical proficiency in drafting. The test was
evaluated on a point value srore amd was repeated at the end
of the semester. NDuring the semester earh group was given four
assignments. The assignments were designed to identify  the
students understanding of bhasic concepts. The assignments were
graded on  a point value score to identify the quality of wark.
Appenrdix A contains  the pre—test /post-test. Appendix B

contains the assignments completed hy all students.

DATA COHLE FCTTON

NData collection for test results were collected and
evaluated at the beginning ardd the end of earh semester. I he
resulting means were recorded and compared to determine 1§
cdifferences existed. NData collection Tor assigrnmenlts  were
collected and evaluated during the semester. The resulting

means of each group were than compared fto each other.



STATISTICAL. ANALYSIS

At the begining of the semester each group was glven a
pre—test to determine the amount of drafting that they had.
The results of the pre-test were compared to  each other using
the t-test method of statistical analysis to determine it a
significant cdifference existed between the two groups at the
begimming of the study. At the end of the semester the two
groups  were given a post-test to determine their techmical
proficiency of drafting. Results of the final exam (post-test)
were tabulated and given a point value score. Ihe results  of
the twn groups were then compared using the t-test method of
statistical analysis to determine 1f a significance difference
existed in the scores.

During the semester the students Wer e  (lven four
1dentical drawing assignments. The ftraditional group was to do
the assignments using traditional drafting methods to complete
the assignments. The CAD group was to use a (CAD system to
complete the rdrawings. Drawings were evaluated per rlass by
total mean scores. The t-—-test method of statistical analysis
was used to determine if there was a significant difference in

the performance of the two groups.
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SUMMARY

this chapter has descrihed the methods and procedures used
to collected and analysis data. In Chapter 1V the findings of
the researchh will he presented, along with an analysis of the

statistical data.



CHAPTER 1V

FINDINGS

The purpose of this study was to compare the hasic skills
of CAD drafting students to traditional cdrafting students in a
one semester course at Maury High School in Norfolk, Virginia.
Ihe results of the data collected from test instruments ar e
presented 1n  this chapter. This data was used to determine if
there was a significant difference i1n the performanre  and
technical proficiency of students enrolled 1n the UCAD drafting
group compared to the traditional drafting group.

To collect the data a test was given to determine the
amoiint of drafting experience each group had before ermvolling

in  the program. The resulting means of each group were

compared using a t-test method. For the pre-test the mean
score of the CAD  group was 9.2 ocompared to that of the
traditional group which was Z.64. The { comparison was LG

indicating their was no significance difference 1n  elther
group at the heginning of the study.

The same test was repeated at the end of the semester
for each group. The resulting means were the compared using
the t-test method to determine 1f there was a significant

difference in the technical proficiency of the two groups. The



aa
mean  score for the CAD group was 90 compared to  that of the
tracditional group which was B1.79. The t comparison was
-1.88 indicating there was a significant difference at the .09
level. The results of these comparisons can he Tound in labhle
t.

Fach group was given four assigrments whicly are found i
Apperddix  B. Drawings were evaluated per class by the mean
score. lhe t-test method was used to determine if there was a
significant dJdifference in the performance of the two groups.
The results can be found in Jahle 2 along with a graphic
analysis 1n Table 3. In each assignment the (CAD group
performed at a  much higher level. The t comparison foy each
assignment showerd there was a significant difference at the

.05 Jevel and the .01 level.

SUMMARY

In this Chapter results of the ‘test administered to
gather data were recorded and noted along with the results of
assigmnments. Chapter V provides a summary of this study along
with conclusions and recommendations that resulted from the

interpretation of the collected data.
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TABLE 1

A COMPARISON OF THE MEAN SCORES OF THE EXPERIMENTAL
GROUP AND THE CONTROL GROUP ON PRE-TEST AND POST-TEST

X X

EXPERIMENTAL
(CAD) 9.2 90
N=14

CONTROL

(TRADITIONAL) 9.64 81.79

N=28

PRE-TEST POST-TEST

T-TEST 14 -1.88

THE "t" COMPARISON SHOWED NO SIGNIFICANT DIFFERENCE
IN THE TWO GROUPS FOR THE PRE-TEST. THIS WOULD INDICATE
THAT THE TWO GROUPS ENTERED THE EXPERIMENT AT THE SAME
LEVEL.

THE "t" COMPARISON SHOWED A SIGNIFICANT DIFFERENCE
AT THE .05 LEVEL FOR THE POST- TEST. THIS WOULD INDICATE
THE CAD GROUP HAD PERFORMED AT A MUCH HIGHER LEVEL
THEN THE TRADITIONAL GROUP.



TABLE 2

A COMPARISON OF THE MEAN SCORES OF THE EXPERIMENTAL
GROUP AND THE CONTROL GROUP ON FOUR DRAWING
ASSINGNMENTS

X X X X
EXPERIMENTAL .
(CAD) 94.28 93.58 91.43 92.14
N=14
CONTROL
(TRADITIONAL) 86 83.93 82.68 85
N=28
1 2 3 4
CYLINDRICAL REDUCING | PROTECTIVE V-BLOCK
SPACER SPACER BEARING
T-TEST -3.26 -4.68 -2.85 -3.09

THE "t" COMPARISON SHOWED A SIGNIFICANT DIFFERENCE
AT THE .05 AND .01 LEVELS FOR EACH ACTIVITY.
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TABLE 3

GRAPHIC ANALYSIS OF MEAN SCORES OF CAD GROUP AND
TRADITIONAL GROUP ON ASSIGNMENTS

100

N

w!| e

> \/

80

75

70

1 2 3 4
CYLINDRICAL  REDUCING PROTECTED V-BLOCK
SPACER SPACER BEARING
ACTIVITIES
CAD GROUP = e

TRADITIONAL GROUP=




CHAPER 1V

SUMMARY, CONCI USION, AND RECOMMENDAT TONS

The problem of this study was to determine if there was a
significate difference in the performance of students enrolled
in basic drafting who are taught CAD drafting instruction
compared to those taught traditional drafting. 1t was also
part of the problem to determine 1if there was a significant
difference in the technical proficiency of the CAD group
compared to  the technical proficiency of the traditional
Or O .

lhis chapter 1s a summary of the problem researched, the
background pertaining to the problem, the selection of the
population, the test instrument, results, and the conclusions
drawn from the study. Recommendations for further action

fnllow the research study conclusions.

SUMMARY

Computer—-aided drafting has hecome an tmportant part of
industry. It is one of the many computer—based technologies
which are changing the way industry is working. the results 18

an increase in both quality and the number of drawings and
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design work completed. This indicates a definite challenge for
education, and to meet this challenge schools must now  move
gquickly to incorporate CAD instruction into the curricalom,
Traditional drafting programs must he re-~tooled to meet this
new demand.

the henefits of a (AD system over traditional thr af ting
stems from the use of computers. A computer 1is simply faster
thann a human in creating lines, circles, and complex objects.
It reduces drafting time hy three or four times.

Some feel, the drafting curviculum of today must inclade
preparation on bhoth CAD and the basic fundamentals. The amount
of time devoted to manual drafting will decrease in coming
years as the transition to CAD by industry becomes more
complete.

One  of the most difficult problems CAD instructors face
involves ensuring that the +training they provide will transfer
to the world of work. One cannmot look at the future of  CAD
without considering how educatinn will be able to offer a
program that is both current and meaningful to the studernt.

One may envision the tremendous potential and
tapahilities of CAD in education. In order to keep pace with
the advantages in technology we must begin in the «lassroom.
It is ohvious that the trend in iIndustry is  to computer

automation, such as computer—assisted drafting and computer
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assisted manufacturing. Now 1is the time to act to make sure
the content which is taught in the high school carricalum s
relevant to the industrial world around wus. The introduction
of CAD instruction is inevitahle, the question however is, is
it mnre effective to teach CAD rather than traditiomnal methods
to hegining students.

The purpose of +this study  was to  determine the
effectiveness of teaching CAD instruction as compared to
teaching traditional drafting methods to  another group at
Maury High School in Norfolk, Virginia. The CAD  group
consisted of 14 students during the spring semester of tLhe
1990 - 1991 school year. The traditional group consisted of 28
students from two classes during the fall semester aof the 1990
- 1991 school year.

To determine the students’ technical proficienty i
drafting, students were given the final exam 1n the Basica
dratting curriculum  and the resulting means were compared
using the t—test method of statistical analysis. The same test
was administered at the end of each semester arwl the resulting
means where compared again. T determine the students guality
of  «drawings each group was given four identical assignments.
The mean of each group were compared to identity 1if a

significant difference existed.
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CONCILUSIONS

Based on the data presented 1n Chapter v, 1l was
determined that students enrolled in the CAD group at Maury
High School showed a significant difference both 1n  the
technical proficiency and the quality of drawing over a one
semester r(ourse. This would indicate that CAD would be move
effective in teaching students basic skills than would
traditional methods.

The L rcomparison of the pre-test means indicated o
significant difference in the two groups at the hegianing of
the experiment. The t comparison of the post-test means showed
a significant difference at the .05 level, which indicated the
CAD group performed at a higher Jlevel.

The students were also given Tfour identical assignments
thvoughout Lhe semester. the resulting means for eac
assignment were compared using the t-test methad. The results
showed a significant difference at the .05 arul .01 levels for
each of the four assigrnment. This would indicate that the CAD

agroup was mare effective in producing higher gualilty work.
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RECOMMENDATIONS

Based on the findings of this research, the following
recommendations were made:

1y CAD should he taught to the heginming level to
students enrolled in drafting.

2) In-service should be provided on CAD equipment Taor all
technaology teachers.

3 The curriculum should be re-written to provicde
guidance to teachers teaching CAD drafting.

4)  Further studies should he undertaken COmpar i neg
different snftware to one another to determine which software

is more effective for teaching bhasic UAD.
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Problem 5+88. Draw three views of the
V-block base. Use suitable-size sheet.
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Problem 10+35. Make a drawing of the
reducing spacer showing a full section
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Problem 10+34. Make a drawing of the cylindrical
spacer showing a full section.
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Problem 10:40. Make a two-view drawing of the
protected bearing showing the right-hand view as
a half section.
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