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ABSTRACT 

Cornputer technology is one of the factors that cari be credited with the rapid 

changes occurrïng in the apparel industry. These factors are affecting the jobs of 

apparel designers which in turn impact the type of education required to prepare 

apparel designers to enter the industry. 

The current trend of assessing the success of universities according to the 

empIoyability of their graduates is dnving these institutions to review their 

C U ~ C U I U ~  and educate their students according to the needs of the industry. Due 

to financial constraints, majority of universities offering apparel design program 

have been found to be using A U ~ O C A D ~  for teaching CAD skills (Wimmer & 

Giddings, 1997)- 

On the basis of the review of literature, two alternative hypotheses were 

formulated. Hypothesis 1 stated that students with expenence in AU~OCAD@ l e m  

industrial CAD systems more effkiently and expeditiousiy than students with onIy 

pattenimaking skills. Hypothesis 2 stated that students with experience in 

A ~ ~ O C A D @  have more enhanced visudization skiIIs than students with only 

patternmaking skills. 

A research study was undertaken and data were collected from two 

convenience samples during the months of January to May 1999 in order to test 

the hypotheses. The CAD group consisted of 15 subjects with manuaI 

patternmaking skills as well as CAD skills acquired using AU~OCAD? The No- 

CAD group consisted of 15 subjects who were cwently in the Clothing and 

. . 
I l  



Textile program and had only manuaI patternmaking skills. Subjects in both 

groups were asked to complete a Visualization test (Workman, Caldwell and 

KaIlal, 1997), five pattern development tasks on the Lectra Systèmes software, and 

an Achievement test. Descriptive and inferentid statistics were calculated on the 

scores obtained from the Visualization and Achievement tests and the tirne taken 

by individual students to complete the Lectra tasks. 

Resulrs of the quantitative analysis demonstrated no significant differences in 

the mean test scores between the CAD and the No-CAD groups at the 

significance level of 0.05. It was determined that subjects in both groups had 

similar visualization skills and the participants in the No-CAD group were able to 

Iearn Lectra Systèmes software as expeditiously and efficiently as the CAD group. 
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Introduction 

Technological advances in the apparel industry within the twentieth century 

have prompted a gradua1 transition from a reliance on traditional drafting tools to 

computer aided design (CAD) which provides the foIiowing benefits to 

manufacturers: (a) better communication, visudly and electronicaIIy, (b) reduced 

sarnpling, ( c) increased productivity, (d) greater creativity, and (e) better and more 

accurate design and presentations (Neal, 1996). A recent survey of apparel 

cornpanies suggests that about 20,000 CAD systems are being used worldwide and 

most of the companies use at least some form of CAD technology in their design 

or production processes (Chase, 1996). According to Industry Canada reports, as 

of 1999 the Canadian apparel industry comprised close to 1600 apparel 

manufacturing finns (http://strategis.ic.gcCca/SSG/ap03 l93e. html#manu). Industry 

Canada aIso detemiines that approximately 23% of the Canadian fîrms have 

adopted between five and nine advanced manufacturing technologies (AMT) 

including CAD systems, factory computers and intercompany networks 

(http://s trategis.ic.gc.ca/SS G/ap03 I76e.html#tech). 

The current trend of assessing the success of universities according to the 

employability of their graduates is dnving these institutions to review their 

C U ~ C U ~ U ~  and educate their students according to the needs of the industries. . 

Since many f ims  in the industry are implementing computer technologies, there is 

a growing need for universities that educate students in apparel designlproduction 
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to include cornputer aided desi,on/computer aided manufacture (CADKAM) 

progarns. An AppareI Human Resources Council s u m r n q  report 

(http://www.ccai.com/ahrc/english.hun) suggested that apparel design programs 

should place greater importance on quality assurance, inventory control and apparel 

technology so that cumcula remains relevant to students and manufacturers. 

Consequently, colleges and schools across North Amenca are examinin2 ways of 

integrating CA73 into the curriculum to provide students with a working 

knowledge of cutting edge technology. 

A majority of universities across North Amenca are using AU~OCAD@ for 

apparel design education (Wirnmer and Giddings , 1997) due to the prohibitive 

prices of industrial apparel design systems. The apparel industry however does not 

use AU~OCAD" for any of its pre-production processes. This gives rise to some 

questions like: Are the CAD skills Iearned through AU~OCAD" transferable to an 

industrial apparel design system? 1s it useful to leam AU~OCAD" before learning 

apparel-specific industrial software? Does experience on AU~OCAD" increase the 

visualization capabilities of the students? This study was designed to find 

information relevant. to these questions. The recent acquisition of Lectra industrial 

software by the Department of Clothing and Textiles at the University of 

Manitoba enabled the researcher to investigate these questions. The results obtained 

in this study will be useful for faculty members who determine curriculum 

content. 



Industrv Trends 

The apparel manufactunng industry is changing rapidly. Two of the factors 

credited with bringinp about this change are apparel imports and technology. These 

factors are affecting the jobs of the apparel designers which in turn impact the 

type of education required to prepare the appareI designers to enter the industry. 

Apparel imports are a major share of the present North Amencan apparel 

market. Due to a substantial increase in imports in the past few decades, the 

Canadian trade deficit for textiles and apparel is undergoing an exponential growth 

(Kearns, 1995). Apparel imports rose from $3 billion in 1992 to $4 billion in 

1997 &tt~://strcite~s.ic.gc.ca/SSG/a~O3 193e.htmI. 1999). This increase in apparel 

imports is causing loss of jobs and business for the apparel industry (Kearns, 

1995). 

Sheldon (1988) suggests that apparel manufacturers should invest in technology 

in order to survive. Technology, as mentioned earlier, is another factor affecting 

the rapid change in the apparel industry. Because the apparel manufacturers cannot 

meet the low labor costs of the exportkg third world countnes, they are stnving 

for "quick response" technology which is an ability to design, produce and deliver 

goods to the consumer in a short tirne. Heisey (1984) also perceives "quick 

response" as a possibility to meet nsks in forecasting fashion trends. According to 

her, once the demand on a fashion trend is known, a Company c m  manufacture 

quickly using the "quick response" technology. This avoids the risk of 

manufacturing ahead of demand on the basis of forecasting of fashion trends which 



may not be necessarily accurate. This "quick responseyy technology is highly 

facilitated by computer aided design (CAD)/computer aided manufacture (CAM) 

technology. To achieve the goal of quick response to reduce Iead time between the 

introduction of a fashion idea and its production and consequent delivery to the 

consumer, computer aided design is being integrated into every step of the design, 

pre-production, production and marketing processes. This large scale and stepwise 

integration makes it important for almost al1 key personnel involved to have a 

thorough knowledge of computer aided design systems and the ability to be 

cornfortable in a highly computenzed environment. 

Rationale 

A review of the literature indicates an increase in the trend of CAD usage in 

the apparel industry. Fraser (1987) surveyed 117 apparel companies and found that 

9.4% of them were computerized. Eighty-five percent of these computerized 

companies felt that CAD systerns were a worthwhile investment. Future predictions 

indicated that 20% of companies should be using CAD within the next five years. 

Like Sheldon (1988) and Heisey (1984), Fraser states that increasing 

computerization in apparel design and production processes can be attributed to the 

"quick response" campaign. Fraser concluded that personnel dealing with CAD 

systems should have more formd training in the use of computer aided design. 

Designers, patternmaicers and production managers were reported to have agreed 

that it is hard to find trained people to use computers. A study by Fraser (1987) 
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suggested that while CAD usage was Iow, anticipation of future designers' use and 

need for education was high. This study also discussed the level of exposure to 

types of computerized apparel design systems that the entry level designers will 

need to have. Sheldon (1988) assessed current and projected use of computenzed 

design equipment and exarnined how these changes will in turn change the 

qualification requirements of the entry level designers. Sixty-five percent of the 

designers projected the use of computerized pattern development equipment and 

48% of the designers projected the use of computerized apparel design equipment. 

Al1 the designers were reported to strongly emphasize the necessity for apparel 

design education to include hands-on experience on computer aided design 

equipment. 

This projected use of CAD/CAM systems indicates a need for apparel 

desi,p/production curricula to include CAD/CAM components because of a 

growing need for designers with CAWCAM expenence. Universities educating 

students in apparel design and production must prepare students to work in a 

technological workplace as well as in a creative environment. Educating students 

with leading technology will provide the industry with employees who are able to 

meet new challenges effectively. This fact has been recognized by researchers in 

the field of clothing and textiles cuhinating in the development of tutorials, 

simulations and drill and practice programs which introduce the students to the 

potential of computer aided design (Marshall & Slaybaugh, 1986; Offejost & 

Terry, 1987; Belleau, Onada, & Wozniak, 1992). 



As mentioned earlier, the heavy penetration of cornputer aided design 

technologies in the apparel industry calls for more intensive integration of CAD in 

apparei design curricula. Consequently students of the apparel design progams 

need to be cornfortable in a highly cornputerized environment. However, 

researchers report visualization problems that occur arnong apparel design students 

when learning computer aided design (Kallal, 1983; Racine, 1992). The problerns 

with visualization occur because the conventiond apparel design methods reIy on 

many hands-on techniques that cannot be applied to the initial stages of 

computer aided design. For example, while developing patterns manually, students 

work with full scale patterns as opposed to miniature patterns on the computer 

screen. Thus students are unable to visuaiize the fit and proportion of pattern 

pieces on the screen. This problem of visualization has also been noted by the 

students in the Computer Aided Design class in the Department of Clothing and 

Textiles at the University of Manitoba. 

Since a majority of schools use AU~OCAD" to teach computer aided design 

(Wimmer & Giddings, 1997), facuIty members and instructors custornize this 

software to make it suitable for apparel design education. However, the apparel 

industry does not use AU~OCAD" for its pre-production processes presenting 

certain questions for the apparel design educators. Therefore, the foIIowing 

questions arïse: 1s it useful to teach computenzed patternmaking using AU~OCAD" 

or  is it sufficient to educate students on manual patternmaking techniques? Who 

learns industrial software packages more expeditiously and effectively - students 



with CAD skilis acquired on ~ u t o c A D @  or students with only manual 

patternmaking techniques? 

Do subjects with CAD skills acquired using AU~OCAD" have more enhanced 

visualization capabilities as compared to subjects with no CAD but manual 

patternmaking techniques? The present study seeks answers to these questions. 

Statement of the Problem 

The accelerated computerization of the apparel industry has prompted 

universities offering apparel design progams to include CAD in their cumculum. 

However, a review of the available Iiterature suggests two problems with the way 

computer aided design is being incorporated in these universities. Firstly, 

A U ~ O C A D ~ ,  a genenc CAD software, is being customized to teach CAD for 

apparel design, but AU~OCAD" is not used by the apparel industry for its pre- 

production processes. Secondly, researchers have reported problems of visualization 

that occur among apparel design students when working on CAD that occur 

because students are unable to visualize the fit and proportion of pattern pieces on 

the screen. 

The purpose of this exploratory study was then to address the following 

questions: Who learns to use apparel-specific industry software more expeditiously 

and eficiently - students with CAD skills learned using AU~OCAD" or students 

with only manual patternmaking and construction skilIs? Do subjects with CAD 



skills acquired using A U ~ O C A D ~  have more enhanced visualization skills as 

compared to subjects with only rnanuaI patternmaking techniques? 

Theoretical Framework 

The Syntax Independent Access theory proposed by Dyck (1987) was used as 

the theoretical framework for this study. This theory States that the semantics 

(basic concepts) of a prograrnming language are independent of its syntax (rules 

governing the language) and so can be taught separately. If the students are taught 

the semantics of progarnming in their Natural Langage, these fundamentAs can 

be transferred to any new language. This mechanism has been termed as transfer 

of knowledge. Transfer, according to Mayer (1987), is "the degree to which a 

learner can apply existing knowledge to accomplish new tasks." Transfer is 

positive when the old and new tasks have sirniIar entities with sirnilar description 

(Wm, 1993). 

Shneiderman and Mayer (1979) distinguished between semantic and syntactic 

knowledge in computer programming. According to them, semantic knowledge 

consists of general programming concepts that are independent of specific 

progarnrning languages. Syntactic knowledge involves the rules governing a 

progamming language. 

The theory of Syntax Independent Access is supported by the findings of 

Shneiderman and Mayer (1979) who noted that it is easier for humans to Iearn a 

new syntactic representation for an existing semantic constmct than to acquire a 



completely new semantic structure. This is the reason why beginning programmers 

find it hard to learn the fust programming language but relatively easy to Iearn a 

second one of these languages. 

Fay (1990) conducted a study to determine if providing explicit instruction in 

programming design skills prior to instruction in the language skills (syntax) 

affects the qudity of programming knowledge acquired. She found hirther evidence 

in support of the Syntax Independent Access Theory suggsting thai teaching the 

basic concepts or semantics of programming in a Natural Language facilitates the 

process of knowledge acquisition. Although students in the design group (who 

received pretraining in Naturd Language) took longer to design progarns, they 

wrote programs that were more accurate than the no-design group. Fay (1990) 

suggests that this is because these students understood the concepts of 

progarnming better and so took longer to revise and correct their prograrns. 

Like Dyck (1 987), some clothing and textiles researchers believe that students 

who are aware of one type of computer technology can more easily adapt to other 

types of computer technologies (Miller & DeJonge, 1987; Racine, 1992; 

Sokolowski, 1996). In other words, Dyck's (1987) S yntax Independent Access 

theory is applicable to the present study because it is the researcher's belief that 

if students are aware of the basic concepts of CAD (semantics), it will be easier 

for them to adapt to other types of CAD systems (syntax). 



Limitations 

This research was Iirnited to the selection of Lectra systèmes industriai 

software. The sample size of the study was limited due to Iimited population of 

subjects who had completed pattemaking (64.219) and CAD courses (64.432 or 

64.333). In addition, the findings of this study were Iirnited by the time Iapse 

between the CAD groups' completion of CAD courses and the data collection 

procedures for the current study. 

Questions to Be Addressed 

Who Iearns an apparel-specific CAD program more expeditiously and 

efficiently- students with CAD skills acquired using AU~OCAD" (after 

Iearning manual patternmaking) or students with only rnanual 

patternmaking techniques? 

Do subjects with CAD skills acquired usinp A U ~ O C A D ~  have more 

enhanced visualization capabilities than the group with onIy manual 

patternmaking techniques? 

Hvpotheses 

The following hypotheses were formulated based on the research results of 

previous studies: 

HA: Subjects with CAD skills acquired using AU~~CAD"  will score higher 

on the achievement test for Lectra industrial software than subjects with no 

CAD skills. 



HA: Subjects with experience on AU~OCAD" will score higher on the 

visualization test as compared to the subjects with no CAD skills- 

Definition of Terms 

To better understand the benefits of computerization in the design process, it 

is important to have a basic understanding of the terminology. 

Compter  aided design (CAD): Collier and Collier (1990) have defined LAD as 

the ability of dedicated computer systems to facilitate design creation and 

alteration. They define CAM as control of production steps and equipment 

operations by cornputers. 

Aithough it has been accepted that CAD and CAM are two separate 

technologies, the more popular term CAD is used throughout this research. For 

this study, the term CAD has been used to refer to computerized patternmaking. 

Transfer of knowledoe: Transfer, according to Mayer (1987), is "the degree to 

which a learner can appIy existing knowledge to accomplish new tasks". Transfer 

is positive when the old and new tasks have similar entities with sirnilar 

description ( W m ,  1993). 

For this study, transfer has been conceptualized as the students' ability to 

apply CAD skills previously acquired using AU~OCAD" to the task assigned on 

Lectra Systèmes. 



Visualization: In the context of apparel design, visualization has been defined by 

Workrnan and Zhang (1999) as the subjects' ability to image two-dimensional 

pattern pieces and mentally translate them into a three-dimensional gaxment. 

Operational Definitions 

Explanatory or Independent Variables 

1) Type of .group: refers to the two groups involved in the study - the CAD and 

the No-CAD groups. The subjects in the CAD group had experience generating 

and developing patterns using AU~OCAD" along with manual pattemmalcing and 

construction ski Ils. The No-CAD group had manual pattemmaking and 

construction skills but no CAD skills. 

2) Time taken to com~lete the Lectra assimment: refers to the total time taken 

by an individual subject to complete the exercises prepared for the pattern 

development problems on the cornputer, using Lectra Systèmes software. This 

was measured by noting the lapse between staaing and finishing time for 

individual subjects in minutes. 

3) Scores on the Visualization Test: reflect the students' pattern development and 

visualization capabilities. This was measured by the number of correct 

responses on the Apparel Spatial Visualization Test (ASVT) developed by 

Worlanan, Caldwell and Kallal (1997). This test is described in detail in the 

Chapter 3. 



4) Computer Ex~erïence: refers to the subjects' knowledge of cornputers and was 

identified using the demographic questionnaire. Computer expenence consisted 

of two levels: 

i) Ki& 

ii) Low 

Subjects who had completed at least one university level computer science 

course were classified with high level of computer experience. Subjects with 

expenence on less than two software packages and no university Ievel 

computer science course were classified with low computer experience. 

5) Most recent GPA: refers to the cumulative Grade Point Average. The most 

recent GPA reflected each subject's acadernic performance and competence in 

the area of clothing and textiles- 

In accordance with the University of Manitoba letter grade system, a subject 

was classified as one with high acadernic performance if hisfher GPA fell 

between 3 and 4.5. A subject was classified with low academic performance 

when hisher GPA fell below 3. 

Response or Dependent Variables 

1) Student Achievement: Student achievement was defined as the knowledge 

@ned by the subject from the pattern development assignments using Lectra 



Systèmes. It was represented by the number of correct responses on the 

achievement test that consists of 15 questions. The achievement test was 

developed by the researcher and is descnbed in detail in Chapter 3. 

2)  Scores on the Visualization Test: The scores on the visualization test reflected 

the students' pattern development and visualization capabilities. This was 

measured by the number of correct responses on the Visualization test 

developed by Worlanan, Caldwell and Kallal (1997) consisting of 20 sets of 

patterns. This test is described in detail in Chapter 3. 



CHAPTER 2 

Literature Review 

Introduction 

This literature review focuses on the integration of computer aided design in 

university curricula , students7 attitudes toward it and the transfer of knowledge 

from one domain to another. FirstIy, research done to date describing approaches 

used in this integration are discussed. Then the ongoing debate regarding 

traditional versus cornputer aided drafting is outlined. ProbIems of visualization 

arising due to the introduction of computer aided design are also discussed. 

Studies regarding programming instruction and transfer of knowledge have been 

reported. Inconsistencies observed during the review have also been discussed 

dong with questions arising from the review of Iiterature. 

There is a lirnited body of Iiterature available in the fieId of cIothing and 

textiles which directly deais with CAD. Research regarding its actual integration 

into the university cumcula is also scarce. So, to understand the implementation of 

cornputers in university cumcula, information has been drawn from disciplines 

such as education, engineering, architecture, computer science, statistics, sociology, 

chernistry, and marketing. 



Computer Assisted Instruction and Students' Attitudes 

Cornputers have been used in education since the late 1970s. Educators in 

many fields have developed a variety of instructional uses for computerized 

progams- An extensive review of the literature suggests that a majority of 

researchers favor cornputer assisted instruction (CM) over traditional instruction. 

CAZ is a term used to refer to instruction which uses some form of computer 

progarn in leamîng activities. Program are designed to teach, reteach and review 

or to provide tutoring, drilling, and practice after a concept has been taught 

(Larsen, 1985). In other words, CA1 is used to teach and reteach what is already 

learned. Premkumar, Ramamurthy and King (1993) investigated the influence of 

computer assisted instruction (Cm and personal charactenstics on the decision 

rnaking skills of business students in an introductory financial management course. 

Results indicated that cornputer assisted instruction influences and enhances the 

performance of the students. Aptitude was found to be an important variable that 

significantly differentiated the high and Iow decision making groups based on 

decision quality and satisfaction. 

CA1 was also found to be effective in an experimental study conducted by 

Yalcinalp, Geban and Ozkan (1995) who suppIemented regular classroom 

instruction with CA1 to teach mole related topics in chemistry. The test scores 

following the two types of instructions indicated a statistically significant difference 

favonng the CAL The CA1 approach was aiso found to enhance students' attitudes 

toward chemistry as a subject. This comes as no surprise because it is a widely 



known fact that cornputer programs allow students to process information actively- 

Learning, being an active process itself, is enhanced by this active information 

processing. The authors theorize that the interactive non-threatening nature of 

cornputer experience may have had a positive effect on the students' achievement 

in chemistry and their attitudes toward chemistry as a school subject. Yalcinalp et 

aI, report that CA1 produced an improvement in attitudes toward computerized 

instruction in the experimental group. It is possibIe that some of the aspects of the 

program such as complete leamer contro1, immediate feedback, and randomiy 

generated questions and examples might have increased students' motivation. The 

authors suggest that CA1 would have been more effective if it were scheduled as 

a regular activity. Frey (1995) also noted that factors of scheduled activity and 

length of exposure are important variables in the effectiveness of CAL 

Mandinach and C h e  (1996) conducted a multiyear longitudinal study to assess 

the impact of technology on teaching and learning. They reported that a compuier 

based systems thinking approach has a positive effect on students across aI1 ability 

Levels (refers to academically strong and weak students). These findings reinforce 

the fact that focus on praciïcal applications rather than abstractions, engages 

students in problem solving and develops deeper understanding of content and 

context. 

Rosser, Heman, Risucci, Murayama, Rosser, and Merrell (2000) conducted a 

study to compare knowledge gains for laparoscopîc ski11 acquisition following a 

standardized tutonai delivered via CD-ROM versus live instructor. The researchers 



reported si,onificant differences in performance from pretest to posttest scores and 

concluded that the CD-ROM tutorid effectively transfers cognitive information 

necessary for ski11 deveIopment 

Vamhagen and Zumbo (1990) evaluated the effectiveness of two different 

formats of computer assisted instruction (CAI) with traditional in-class instruction. 

The two CAIprogams examined were PLAT074 and PLAT086. PLAT074 was 

an older program contaïning nurnerous pages of text with several cornputer guided 

problems and short multiple choice quizzes with feedback spread throughout the 

program. PLAT086 contained less text, more computer guided problem solving, 

simulations, graphics and branding routines to trap and correct student errors. 

These two different programs offenng the same course content were compared to 

determine whether the format of the instruction had any effect on learning 

performance. These two CA1 formats were also contrasted with traditional lecture 

sessions to see if CAI was more effective than traditional instruction or not- The 

authors theorized that if research done to date sugsesting the effectiveness of the 

computer as a tool in teaching is true irrespective of the instructional format, then 

the two progrms should be equally effective. Results indicated that instructiond 

format was important in performance, Although the differences were not 

statistically significant, the PLAT086 group outperformed both the traditional 

group and the PLAT074 group. 

Along with measurement of performance, students' attitudes were also assessed- 

Vamhagen and Zumbo (1990) theorize that instruction does not directly affect 



learning. It is rnediated by a human factor- students' attitudes. The authors suggest 

that instruction directly influences students' attitudes. This probably is the reason 

why aimost al1 researchers studying effectiveness of CA1 and its influence on 

learning also study students' attitudes toward it. Consistent with the hypotheses, 

the results indicated that CA1 had a significant effect on students' attitudes toward 

the instruction. However, the results indicated that CA1 did not have a direct effect 

on students' performance. These results supported the initial belief of the authors 

that instruction influences attitudes which in turn influence performance. 

Offerjost and Teny (1987) also found a relationship between achievement and 

attitudes. In their study, the researchers developed a microcornputer lesson to teach 

color concepts. Offerjost and Terry reported that the lesson was effective in 

increasing the knowledge of students about the specific color concepts included in 

the lesson. They found that a positive relationship exists between achievement and 

students' attitudes towards the use of technology for learning. That is, the more 

positive the attitude, the higher the achievement is. 

Marshall and Slaybaugh (1986) studied students' attitudes toward a computer 

simulation that assessed construction qudity in ready- to- Wear apparel. Students 

had a positive attitude toward the simulation and thought that it was effective. 

Frey (1995) recognized a need for the assessrnent of students' responses toward 

computer aided design of apparel. A rnean difference between the pretest and 

posttest scores of the CAD group indicated both a reduction in fear about 

cornputers eliminating their jobs and an increase in interest toward leaming the 



technical aspects of computers following computer aided design instruction. Data 

frorn the non-CAD g o u p  suggests that more students would enrolI in an elective 

CAD course if they were Iess anxious about using computers. From these resuIts 

we can infer that high anxiety Ieads to avoidance of computers. 

In a meta-analysis of 59 studies, a process of making generalizations from past 

research, KuIik , Kulik and Cohen (1980) concluded that for the most part, 

computers made small but significant contributions to the effectiveness of colIege 

teaching. They report that it is harder to prove the educational advantages of 

computer-assisted instruction at higher levels of Ieaming. From their analysis, 

Kulik, Kulik and Cohen (1980) concluded that at the college level, almost al1 

methods of instruction are effective. Of the 59 studies examined, Kulik, Kulik 

and Cohen found 11 that reported quantitative results on students' attitudes toward 

computer assisted instruction. In eight of these studies, statistically significant 

results were obtained in favor of CAI, only three studies favored conventional 

instruction. KuIik, Kulik and Cohen (1980) also reported a smdl effect size in 

students' attitudes toward subject matter for courses which used CAL These results 

are consistent with findings of Yalcindp, Geban and Ozkan (1995) who reported 

that CA1 improved students' attitudes toward the introductory chemistry course as 

a school subject. Students in the CAIcourses had a more favorable attitude toward 

the subject matter in two studies. For two of the studies, this difference was 

statistically significant, with both studies reporting more favorable attitudes on the 

part of the students in the computer courses. 



In another meta-analysis of 101 studies, Kulik and Kulik (1986) assessed the 

effectiveness of compu ter based education (CBE) in college students. Three types 

of CBE were investigated - cornputer assisted instruction (Cm, cornputer managed 

instruction (CMI) and cornputer enriched instruction (LEI). Results indicated that 

college-IeveI CBE has overall positive effects on students and it raised final 

examination scores from the 50th to the 60th percentile. But the analysis results 

did not indicate any sipifkant differences in effectiveness for different types of 

CBE implementations. These resuIts are consistent with the findings in the 

previous meta-analysis of findings of 59 studies conducted by Kulik , Kulik and 

Cohen (1980). It was found that CAI, CM1 and CE1 prograrns al1 made small 

positive contributions to student learning. These findings suggest that at the 

college level students seern to be able to adapt to a varïety of uses of cornputers 

in teaching. 

In an updated analysis of 254 studies, inciuding leamers of various levels 

(kindergarten to coIIege students), Kulik and Kulik (1991) found results that were 

consistent with previous findings. They did not find type of CBE (CAI, CM1 or 

CET) to have an impact on examination scores. CBE was reported to have a 

srnall but significant effect on performance and students' attitude toward their 

subjects and cornputers. It was also reported to substantially reduce the time 

needed for instruction. The authors concluded that the duration of exposure to CBE 

and instructional effects were important variables in raising examination scores. 



A cornparison of the three analyses suggests that effectiveness of CBE is 

increasing with time, presumably as a function of the growing sophistication of 

computer hardware and software. Another factor could be that the higher usage of 

computers due to higher integration in the currïcuIa is making students more 

comfortable with CA1 resulting in better performance. 

There is a large body of research in education Iiterature that evahates the role 

of computers and their impact on education. Though most of the experimental and 

rneta-analytic studies comparing the traditional mode of instruction with CAI have 

found results favoring CAI, there are other studies which do not find computer 

assisted instruction to be effective. Evans, Mickelson and Smith (1984) made an 

attempt to integrate computers in an undergraduate class of college composition. 

The researchers did not find anysignificant differences between CAI and the 

traditionai instruction groups. However, students were reported as appreciating 

CAI's individual attention and ability to work at their own pace. This lack of 

si,gnificant differences could be due to the nature of CA1 provided to the students. 

A tutonal of basic gammar skills was administered to the students which, even 

the authors admit, does not help in improving writing skills. This reinforces the 

findings of Varnhagen and Zumbo (1990) who established that merely using 

computers as a tool does not prornote leaming. The subject matter content and 

instructional format are 

Gonzalez and Birch 

three tutorid modules, 

the key components in improving learning. 

(2000) conducted a study to evaluate 

equivalent in content but different in 

the effectiveness of 

mode of presentation, 



for introducing elementary statistics concepts. The three modules consisted of 

paper and pencil, basic computerized and computerized multimedia. The 

researchers reported no significant differences in performance between the three 

tutorial moduIes. Holman (2000) also compareci the use of CA1 in the form of a 

library tutonai to the more traditional classroom approach to bibliographie 

instruction andfound no significant differences in the two rnethods of instruction. 

The students were however reported to have favored the Pace of the computerized 

instruction, 

To summarïze this section, in most studies it was found that CA1 is more 

effective than traditional instruction. Researchers have found that teaching apparel 

design using a computerized approach results in better performance and positive 

attitudes towards subject matter and computers as a tool for leaming. CA1 has 

also been found to improve pexformance across various age and ability levels. 

These findings specidly hold true for the field of clothing and textiles because 

it is highly visual in nature. This is the reason why computenzed instruction is 

complementing courses related to visuai imagery such as appearance, perception, 

fashion design illustration, and visual merchandising (Kadolph, Schoenberger, & 

Chisholm, 1996). Since clothing and textiles studen ts are visual learners, 

multimedia applications are being incorporateci into various areas of design and 

production (Devane, 1992). Computer animation is being used to teach 

introductory textiles (Kadolph, Schoenberger, & Chisholm, 1996), multimedia 

modules have been developed to teach basics of fiat pattern design (Koch, 1996), 



a tutonal developed by Boni (1996a) teaches apparel production and costing to 

fashion merchandising students. Although successful, these computer assisted 

instruction strategies are only introducing the students to the potential uses of 

computer aided design of apparel. To meet the training requirements of an apparel 

designer specified by the highly computerized apparel industry, it is necessary to 

supplement manual drafting instruction with CAD. Researchers in various fields 

have investigated the potential of computer aided design as a mode of instruction. 

Some argue in favor of supplementing traditional instruction with CAD while 

others argue against it- Some of these studies are cited in the next section. 

Supplementing Manual Drafting with CAD 

A majority of researchers favor cornputer assisted instruction strategies like 

simulations or tutorials for teaching computer aided design. Tutonds follow the 

mode1 of programmed instruction by using a question and answer format with 

questions being interspersed with instruction. In simulations students assume a role 

and interact with the computer to solve a problem posed in the simulation. Often 

simulation is the only way a topic can be presented because of the costs or 

hazards involved in a real-Life experience. Usually these simulations or tutonals are 

administered as a class assignment or part of a project (Belleau. Orzada & 

Wozniak, 1992; Capjack, 1993: Frey, 1995). This strategy introduces the students 

to CAD but does not make them proficient in the use of cornputers for creating 

apparel. In a typical expenmentai setting, students would be given a pretest, be 
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exposed to a computer simulation or tutorid and then would be asked to 

complete a posttest, The students' attitudes toward traditionai and computer aided 

instruction would then be assessed and reported. What is left unexplained is what 

Ievel of knowledge is sufficient for the introduction of CAD, What also needs to 

be known is whether CAD should totally replace manua! drafting or not. 

Researchers arguing in favor of traditional drafting instruction postulate that 

most of the CAD classes focus on teaching students to select, modify, and apply 

the computer commands required to complete an assigrment. In other words, 

students possess the ability to solve a drafting prob!em before they progress to 

CAD (Fesolowich, 1987). According to them the basic concepts of drafting should 

be taught in a drafting course which should precede CAD. Fesolowich (1987) 

believes that if students are taught the two concepts together, it will only serve to 

confuse them. He suggests a modification in the curriculum by preserving the 

manual drafting course but placing less emphasis on tasks that can be 

accomplished more easily on a CAD system and should be taught on it. Williams 

(1987) suggested that if the students know how to solve a design problem, it 

does not matter what sort of tool they are employing to solve it. Hardy (1989) 

questioned the relevance of teaching drafting on a CAD system which may 

become obsolete even before the students graduate from school. He beIieves that 

if students know the basics of drafting, they can adapt to any new tool the 

industry hands them. 



DiMarco (1989) foresees the need to move onto computer aîded cirafting but 

feels that traditional and cornputer aided drafting are complementq to each other 

and should be taught concurrently. According to km,  it is important for a 

designer to know the basics of drafting but he/she should aIso be adaptable to 

new technology. DiMarco also suggests that CAD should be introduced into the 

basic drafting course by teaching CAD ideas, temiinology, basic technology and 

practical applications. According to him, the transition from traditional drafting io 

CAD should be gradual, starting from the introduction of basic ideas culminating 

in advanced computer aided design courses al1 the time stressing the fact that the 

computer is only a tooI. DiMarco also feels that drafting should not be taught 

in a CAD course but CAD should be taught in a drafting course. This particular 

concept of coexistence was also suggested by Schwendau (1986) who believes that 

CAD technology is booming at a frightening rate. To maintain a semblance of 

order, students should be taught manual drafting so that they do not become 

dependent on technology but at the same time are infonned of the technologicai 

advancements of the drafting industry. Gorman (1990) argued that drafting is not 

a task or operation but is a way of thinking which is a central part of change. 

Stridents who understand this can adapt to new technology al1 thrcugh their 

careers. Drafting enables students to be productive whether they are using T- 

squares and triangles, a keyboard or even a voice operated instrument. Brandi 

(1978) and Lai (1990) reported that instructional mode does not play a significant 

role on achievement measure. They found that computer aided design is as 



effective as traditional instruction in teaching principIes of patternmaking. Lai's 

findings also suggested that students' pnor experience with patternmaking or 

construction did not affect their perfomance. Brandi (1978) found that students 

with prior patternmaking experience compIeted the tutonals eadier than the 

students with Iittle patternmaking experience but it was aIso reported that the 

students with Iittle patternmaking expenence showed significant pain in Iearning 

pattern deveiopment and perforrned better on achievement measures. 

Gorman (1990) stated that traditional drafting teaches problem solving (analysis 

of design) and visualization (2-dimensional representation of the 3-dimensional 

world) and so never can be entirely replaced by CAD but shouId be suppIemented 

by it. The present computer aided design technologies provide options for 2- 

dimensiond and 3-dimensional drawings, enhancing students' visualization 

capabilities (Novitski, 1991). This refutes Gorman's (1990) argument that only 

traditional drafting has the ability to he1p students with the visualization probIem. 

However, Novitski reports that most of the architectural schooIs are teachinp their 

students the basics of prograrnrning, database management software engineering 

and expert systems just the way they were being taught the use of T-squares and 

triangles. Goutmann (1996) argued for a determination of the exact Ievel of 

knowledge of the students, when they will be abIe to solve design problems using 

computers so that the curriculum can be organized Iikewise. To answer this 

question partially, Becker (1991) conducted a study using a Delphi research 

technique which involves selecting a panel of experts in the given area and 



making generalizations according to their responses. Becker reported that according 

to experts in the field of computerized engineering drafting, traditiond drafting is 

an integral part of the curriculum. Becker argues that students in technicd fields 

of study like engineering and architecture should have a basic knowledge of 

manual cirafting before they cm move on to computer aided drafting. 

Gow (1987) argued that teaching traditional drafting before CAD is redundant 

and a waste of time. He noted that since the industries are Ieaning heavily 

towards the use of computer aided drafting systems, it is time that drafting 

schools made that change too. 

Sheldon and Regan (1990) agreed that apparel design students need basic skills 

of flat pattern, pattern drafting, pattern gading, marker making and fashion 

ilIustration for entry level jobs in the industry but they purport that these skiIls 

can be taught on the CAD system itself. This is possible onIy if d l  the courses 

are computerized. They suggest that the need for knowledge of flat pattern 

techniques, drafting and illustration arises only when computer aided design is 

taught as one comprehensive course introducing ail these concepts at once. To 

comprehend d l  of these concepts on the computer in one course, students would 

need to have the basic knowledge of traditional drafting. According to the 

researchers, if these concepts are expanded in several different courses using 

standard CAD software, it would be easier for the students to transfer this 

knowIedge on industrial CAD systems. Moreover, they suggest that CAD 

prornotes creativity by allowing more time for experîmental croquis, more 



variation in less time and presentation of more garment variations in Iess time to 

buyers without making up samples. This enables the students to leam the basic 

pnnciples of appareI design without wasting time in rnaking a new drawing or 

pattern every time one is needed. 

Racine (1992) reported that intermediate and advanced CAD courses in the 

curriculum are designed for those who have already acquired traditional 

patternmaking and design skills. She noted that this is due to the fact that 

apparel design educators have to customize CAD software to make it suitable for 

apparel design, This brings about a need for a prerequisite background involving 

traditional drafting and patternmaking skills. If add-on apparel specific software 

were commerciaIly available to speed up designing, it would be possible to 

completely cornputerize apparel designer training. 

Kashef (1991) found that CAD systems can replace traditional drafting 

instruments for teaching pictonal and multiview drawings. According to him, CAD 

technology has become an essential part of the design system in the industry. 

Since both CAD and traditional drafting techniques were found to be equally 

effective in teaching the basics of drafting, it has been suggested that manual 

drafting instruction should be replaced by CAD because it wil1 prepare students for the 

real world chalIenges and cutting ecige technologies. Clark-Marlow (1996) also 

reported that cornputer aided design teaches the basic principles of drafting as 

well as the manual techniques and so should be used to teach flat pattern skills 

efficiently. 



Researchers favonng traditional drafting have argued that if students are taught 

cirafting using a specific computer technology, it may becorne obsolete even before 

they graduate. However, recent research suggests that students who are aware of 

one type of computer technology can more easily adapt to other types of 

computer technologies (Sokolowski, 1996). Boni (1996b) believes that the future 

belongs to CAD and the students trained on computer aided design will find it 

easier to get a good job, 

Brandes and Garner (1997) defended the position of basic clothing construction 

classes taught in high schools. They noted that university programs devote too 

much time in teaching basics of fabric performance, gament construction and 

patternmaking when it could be utilized to teach more professional entry leveI skills 

into the apparel industry like CAD, textile analysis and quality control. High 

school basic clothing construction classes have been suggested as a possible 

solution to this problem. A basic clothing construction class introduces the 

students to the concept of fabric grain and drape as welI as an understanding of 

fabnc construction (fabric performance). The students l e m  basic pattern 

terrninology, relationships between fabric grain, graidine rnarkings on patterns and 

the shapes necessary to constmct a 3-dimensional gannent from a 2-dimensional 

fabric. These skills prepare the students for university courses in textile testing, 

textile chernistry, quality assurance, flat pattern, garment sizing and alterations thus 

saving valuable class time required by the industry. The authors suggest that this 



course not only develops basic skills but also builds the fundamentds essential for 

a strong technical and theoretical base in the field of clothing and textiles. 

Thus, a pattern seems to be forming regarding the introduction of CAD in 

university curriculum. AIthough CAD was resisted by educators when it was first 

introduced into the university curriculum (Williams, 1987; Hardy, 1989; Gorman, 

1990), with the increasing penetration of CAD in the industry, researchers 

recognize a need for incorporating CAD into the curriculum by teaching CAD and 

traditional drafting side by side (DiMarco, 1989; Resetarits, 1989; Becker, 199 1). 

Recent research has suggested that CAD teaches the basic concepts of drafting as 

well as the traditional manual methods and so can be used to replace manual 

drafting (Sheldon & Regan, 1990; Kashef, 1991; Boni, 1996b; CIark-Marlow, 1996; 

Brandes & Garner, 1997). 

The introduction of computer aided cirafting has thus gïven rise to a lively 

debate. While acadernicians supporting traditional drafting techniques have managed 

to voice their concerns over CAD, there is little empiricd evidence available to 

suggest why drafting skills cannot be taught completely on the computer. 

However, it is important to note the issues raised by the academicians supporting 

traditional drafting. With the boom in CAD technology, the vdidity of using CAD 

software which may become obsolete the next day is highly questionable. 

However, it has been suggested by researchers supporting CAD education that 

students who are aware of one type of computer technology find it easier to adapt 



to any other cornputer technology. This issue will be addressed in the next 

section. 

Transfer of Knowledge 

With the increased use of CAD technology, CAD vendors are selling their 

products to apparel manufacturers and universities offering CAD education. 

Tailored according to the budget and specific neeàs of their target market, these 

products c m  be very different from each other. A persistent yet elusive problem 

for the clothing and textiles educator is teaching CAD skills that are transferable 

to a variety of CAD systems. Although some of these educators believe that 

students who are aware of one type of computer technology find it easier to adapt 

to other computer technologies, there is no concrete evidence avaiIable to establish 

the same (Racine, 1992; Sokolowski, 1996). 

Researchers in educational computing have been examining ways to teach 

programming so that it promotes probIem solving skills that are transferable to 

other domains. Programmers often need to draw systernatically on pnor p rogms  

in the development and construction of new progams (Swan, 199 1). Cumulatively, 

progamming language and transfer studies seem to provide conflicting results. For 

example, multiple studies have reported no sipificant increases in problem solving 

skills as a result of programming instruction (Leron, 1985; Salomon & Perkins, 

1985; Pea & Kurland, 1987; Johanson, 1988). To explain this, some researchers 

have suggested that prograrnrning instruction alone is not enough to promote 

problem solving skills. These skilIs c m  be enhanced by expiicit problem solving 



instruction and rnediated practice in a propammïng environment (CIements & 

Gullo, 1984; CIements, 1987; Thompson & Wang, 1988). For example, Mawby 

(1985) reported that novice users do not have a suff~cient working knowledge of 

the progamrning language and therefore, never engage in cornplex prograrnming 

activities. Without practice on higher Ievel complex prograrnrning activities, the 

higher level thinking skills are not improved. 

On the other hand, many educational computing researchers have found Iinks 

between progarnming instruction and problem solving skills. Liao and Bright's 

(1991) meta-analysis of 65 studies suggested that the outcornes of learning a 

programming language extend beyond the contents of that specific computer 

language, The authors reported that students are able to acquire co,onitive skills 

such as reasoning skills, logical thinking and pIanning skills, and general problem 

solving skilIs through computer progamming activities. Watson, Lange and 

Bnnkley (1992) found that mastery of a progarnming language syntax (Logo) was 

not a necessary condition for young children to leam and problem solve within a 

Logo environment. The children in the Watson et al, study showed positive 

transfer of knowledge from screen based Logo training to the solution of spatiaI 

problems in another Iearning setting, These results contradict the earlier findings of 

researchers suggesting that in order for students to learn problem solving skills, 

they should have considerable practice with and mastery of the programming 

language. Reed and Paiumbo (1992) found further evidence in support of this 

finding. After a 16 week longitudinal study utilizing the BASIC progamming, 



they reported that there were si,anificant increases in problem solving skills from 

pretreatment to post treatment. They reported that students who performed better 

when using the language dso  scored higher on the problem solving instruments. 

However, another study by Dalton and Goodrum (1991) suggested that computer 

progamming alone was ineffective in teaching problem soIving skills. When 

paired with systernatic problem solving instruction, learners demonstrated si,onificant 

leaming gains. 

Au and k u n g  (1991) found that significant transfer of knowledge occurs from 

the Logo context to a non-computing context leading to the conclusion that 

learning Logo with a content oriented approach enhances general probIem solving 

skills. They aIso suggested that in order for transfer to take place, the tasks 

assigned should be isomorphic in nature. These results are consistent with W m ' s  

(1993) theory suggesting that transfer is positive when the old and new tasks have 

sirnilar entities with sirnilar description. 

WhiIe attempting to group university students according to their SAT scores, 

high school marks and pnor progarnming knowledge so as to better tailor an 

introductory prograrnming course, Lee, Pliskin and Kahn (1994) discovered that 

students with stronger backgrounds in prograniniing performed better in computer 

courses. In other words, students with pnor programming expenence transferred 

their knowledge to university level computer courses and performed better than 

students with no programming experience. 



In an experimental study, Fay and Mayer (1994) compared a design group 

(who received pretraining in generai design pnnciples presented in English) and a 

no-design group (who did not receive any pretraining) as they received instruction 

and practice in writing Logo progams. It was found that the design group wrote 

progams that were shorter, more efficient and flexible than the no-design group. 

According to Fay and Mayer (1994)- these results indicate broacier implications for 

teaching high level problem solving strategies within the technicd fields. These 

are consistent with the syntax independent theory which favors sequential teaching 

of high and Iow level skills (how to design an eficient computer program and 

how to write grarnrnatically correct commands respectively) in which the students 

Iearn the skiIls in one's most familiar language before applying it in the context 

of a new language. The researchers found that when students are taught these 

skills within the syntax of a new language (in this case Logo) a major portion of 

their cognitive effort is invested in learning the low level skiIls, that is, the 

computer language. The learners eventually fail to acquire the high level skill, that 

is, designing an efficient program. For this reason, the researchers argue, it is 

important to teach high level skills in a familiar language before asking the 

students to Ieam them in the syntax of a new progamrning Ianguage. 

Tyler and Vasu (1995) examined the importance of variables like locus of 

control, self-esteem and achievement motivation in predicting Logo mastery and 

far-transfer problem-solving ability. They found that math achievement was the 

most important predictor for far-transfer. 



Jacobson and Spiro (1995) conducted a study to investigate a theory-based 

Hypertext Iearning environment that provided instruction in a cornplex and ill- 

structured domain. The experimental treatrnent incorporated a Hypertext procedure 

(based on a recent co,@tive theory) that presented the instructional material in 

multiple contexts to highlight different facets of knowledge. The results of this 

study indicated that although the control treatment led to higher performance on 

the measures of memory for factual knowledge, the hypertext treatment promoted 

superior knowledge transfer. 

Grandgenett and Thompson (1991) investigated two effects of using guided 

progamming instruction to train analogïcal reasoning within a classroom setting. 

The first effect investigated the fa-transfer of guided proprnrning instruction on 

the development of general analogical reasoning. The second effect investigated the 

near-transfer of such instruction on a related cornputer progamrning skiIl. 

Analogical reasoning, as described by the researchers, was ability of a person to 

utilize previous experiences to understand current situations and the referencing of 

former problems to gain insight into new ones. Far-transfer was defined as the 

development of analogical reasoning outside the progamJning domain and near- 

transfer was described as the development of analogical reasoning inside the 

programming domain. The results of this study indicated that analogical training 

through guided programming instruction may be differentially effective at different 

grade levels and characteristics. Far-transfer results indicated significant interaction 



between guided progarnming instruction and performance of college freshmen. 

However, this type of instruction hindered the performance of coI1ege juniors. 

Swan (1991) reported that "texplicit" instruction with Logo progamming 

practice supported the transfer and development of problem-solving strategies. 

Swan aiso found that neither discovery learning in a Logo environment nor 

explicit instruction with concrete rnanipulative practice promoted transfer. 

Although these studies are reporting conflicting results, one has to bear in mind 

the fact that these researchers are using different methods, different subjects and 

different experimental techniques to measure transfer. However, we have enough 

empirical evidence to conclude that a certain arnount of transfer of knowledge 

does occur from programming domains to non-prograrnrning domains. 

Visualization 

According to Workman, Caldwell and Kallal (L999), designers and 

patternmakers use spatial visualization capabilities to imagine the rotation of a 

working sketch, the folding and unfolding of pattern pieces and changes associated 

with addition, subtraction, or movement of components of style. Patternmakers and 

designers working with computer aided design need even greater visuaiization 

skills since they have to mentally manipulate pattem pieces to imagine what a 

three dimensional gannent will look like (Worlanan & Zhang, 1999)- Racirie 

(1992) reported that conventional apparel design methods rely on many hands-on 

techniques that cannot be applied to the initial stages of computer aided design. 

Problems of visualization occur due the fact that while learning manual 



patternmaking skills, students becorne accustomed to working with fulI scde 

patterns but they have to work with miniature patterns on the computer screen- 

Thus students are unable to visualize the fit and proportion of pattern pieces on 

the screen. If these concepts are taught with the CAD software at the introductory 

stage, students may develop a better eye for proportion by the time they reach 

higher levels of drafting. This problem of visualization was first noted by KdlaI 

(1983) and has also been noted by the students in the Computer Aided Design 

class in the Department of Clothing and Textiles at the University of Manitoba. 

According to Racine (1992), this problem occurs because the students find it 

dificult to transfer the knowledge of hands-on pattemmaking techniques to a 

computer screen. 

This problem of visualization c m  be explained by considering the transfer 

theory in the field of human-cornputer interaction ( W m ,  1993). W m  explained 

that the transfer of old knowledge (manual pattenunaking in our case) to a new 

situation (cornputer aided design) requires that the old and new tasks include d e s  

in which the same conditions give nse to sirnilar actions. AIso, only if the oId 

and ncw tasks contain similar entities with sirnilar description, will the transfer be 

positive. Ln the situation discussed earlier, transfer of knowledge of pattemmaking 

to computer aided design poses a major stumbling block. The rules governing 

manual and computer patternmaking are the same but they do not contain sirnilar 

entities with sirnilar descriptions. AIso, they do not have the same conditions 

giving rise to sirnilar actions. 



Approaches in the Integration of Cornputers in Curricula 

An exploration of the relationship between computers and university cumcula 

then suggests that we are looking at an area of change; often the focus is on the 

computer itself, its atoibutes and influence, as a cataiyst for change. Since the 

integration of computers in education in the 1970s, changes in cumcuIum have 

been the subject of much debate. An analysis of cumculum change is now 

generally being based in terms of process rather than content or behavioral items 

(Watson, 1991). Research done to date suggests that there have been two popular 

approaches to integrate computers in university cumculum. The first approach is 

developrnent of simulations (Marshall & Slaybaugh, 1986)' tutonds (Boni, 1996a), 

multimedia modules (Koch, 1996)' computer lessons (Offerjost & Teny, 1987) and 

the second approach is supplementation of traditional instruction with CA1 in one 

particular course. Usually, these courses are introductory level courses, for exarnple, 

Premkumar, Ramarnurthy, and King's (1993) introductory financial management 

course, and Ydcinalp, Geban, and Ozkan's (1995) introductory chernistry course. 

These approaches have been criticized by researchers like Fox, Thompson, and Chan 

(1996) who suggested that students should have more hands-on experîence with 

technology within the context of their total academic program. The reason, they 

argue, is that tutorials, simulations and multimedia modules only provide a bnef 

exposure to technology. This brief exposure does not train the students to settle 

comfortably in a highly computenzed apparel industry. Total supplementation of 

computers in one single course is a better approach according to the authors but it 



has its own disadvantages. It gives the students an impression that computers are 

an add-on rather than an integral part of the cumculum. AIso, most of the studies 

supplementing traditional instruction with CA1 are doing it in introductory courses 

which again does not give enough hands-on experience with technology. For a 

successful integration of computers in universities, Hartmann (1991) argued for an 

intensive use of microcomputers across an applied research cuniculum. He 

suggested a useful three part approach to cumcuIum building : (1) sequenced 

substantive courses that combine ski11 development with the theory and methods of 

the discipline, (2) integrative courses involving self-contained research experiences 

and, (3) opportunities for more diverse research experiences. In his own university 

cumcula, Hartmann reports, microcomputers are heavily utilized for research. From 

the first class to the last, students learn how to use the microcornputers to 

accomplish various tasks. These tasks are integated into increasingly more complex 

projects, culminating in a research practicum, 

These theories are put to test in Siegel, Good and Moore's 1996 experimental 

study, Siegel et al. investigated the integration of computers in existing special 

education curricula. Compter technology was infused into four sernesters of study, 

with varying levels - demonstration, hands on and required use of computers. A 

mean difference in pre and post attitude scores exhibited improvements in 

attitudes toward the subject matter and computers. The results dso indicated that 

learning was better with the integration of new technology when more hands-on 



experience was given. These findings support the approach suggested by Hamann 

(1991) and Fox, Thompson, and Chan (1996)- 

The only evidence of a stepwise introduction of CAD in clothing and textiles 

literature can be found in Belleau and Bourgeois's (1991) study. To integrate 

CAD into the currïcuhm, the focus of design and constmction courses was 

changed from home sewing to industrial techniques employed in mass design and 

production of apparel- CAD was integrated in every design and construction 

course. Assignments and projects were rernodeled to suit the integrated cornputer 

technology. The integration was from simple to cornplicated. In introductory 

courses, students worked on drawing and sketching This course revolved around 

concepts of coIor, shapes and elements of design and the students learned al1 

these concepts using a computerized design prograrn. From the introductory course, 

students progressed to an apparel design studio course. In this course students 

were taught fashion illustration using microcornputers. The next course involved flat 

pattern design techniques which were taught using principles of two dimensional 

pattern development on the microcornputer. Manual techniques were taught to 

promote understanding of how patterns are developed and modified. The C U ~ C U I U ~  

was organized to make students proficient in the cornputer aided design systems by 

the end of their degree. The students were reported to have a positive attitude 

toward integration of CAD and were motivated to use it in the future. Similady, 

Resetarits (1989) recommended a consolidated drafting course with more emphasis 

on CAD and some on traditional drafting. According to him, the CAD system 



should then be integrated into future courses within the student's major area of 

concentration. These recommendations were based on the resuIts obtained from an 

experimental study cornparhg traditiond and computer aided drafting. He found 

that the principles and concepts of drafting can be taught on CAD as weI1 as by 

traditional drafting tools. Resetarits postulated that teaching drafting using a CAD 

system will eliminate the requiremen; of a separate CAD course and allow room 

for another course to be added to the student's major. 

The literature cited suggests that a stepwise introduction of computers 

culrninating into supplementation of regular classroom instruction with cornputer 

technology is the approach to take whiIe integrating technology in curricula. This 

approach has been found to be effective in improving performance and attitudes of 

students. However, more research needs to be done to discover other alternative 

but accurate approaches. This is one area in instructional strategies that needs to 

be researched widely but is not the focus of the present study. 

Conclusion 

In this review of literature, the researcher sought to investigate the integration 

of computer aided design into the university curriculum and students' attitudes 

roward it. Industry trends were discussed dong with the projection for future use 

of CAD and changing qualification requirements of entry level designers. Published 

Iiterature conceming effectiveness of CAI in terms of performance and attitudes 

was discussed. It was found that overall, CAL is effective as a mode of instruction 



and has a positive influence on performance and attitudes of students across al1 

age levels. 

Research studies investigating the need for replacing traditionai drafting with 

CAD were discussed. A majority of researchers were in agreement for placing 

more emphasis on CAD but at the same time retaining some parts of the 

traditional drafting instruction. A stepwise approach for the introduction of 

technology in cumcuIum was found to be effective. 

Research studies pertaining to prior knowledge and transfer of information were 

discussed. It was found that the research results support the Syntax Independent 

Access Theory which States that the syntax and semantics of a prograrnrning 

language are independent of each other and instruction of the semantic concepts in 

the students' natural language facilitates transfer to a new propmming Ianguage. 

Research studies investigating the level of prior knowledge required to move on to 

computer aided design were aIso discussed. Although research regarding transfer 

of knowledge from a progamming domain to other domains provided conflicting 

results, there was enough empincal evidence to establish that a certain arnount of 

transfer of knowledge does occur. Visualization problems observed by researchers 

occumng due to inability to imagine the fit and proportion of pattern pieces on 

the cornputer screen were discussed. This Iiterature review aimed to provide 

information regarding integration of computer aided design in university cumcula 

but it also raises some questions. A few inconsistencies in the research were also 

observed which are discussed below. 



Although overall favorable results were obtained in the integration of CAD in 

university cmicuIa, the researcher hesitates to make generalizations based on these 

findings. First, results of some of the experimental studies integrating computer 

aided apparel design in university cunicuIa are deemed suspect (Belleau, Orzada & 

Wozniak, 1992; Frey, 1995). The main reason behind this is that sarnple sizes of 

the CAD group in both the studies are very small and hence are not 

representative of the population of clothing and textiles students. This fact 

prevents us from making generalizations to the population as a whole. Moreover, 

in these studies, data for the CAD group are collected from students enroI1ed in 

an elective CAD course. One would assume that since these students elected to 

enroll in a CAD course, they had already developed a certain degree of positive 

attitude toward CAD and cornputers as such. This fact questions the validity of 

cornparison between the two groups. 

The findings from studies favoring manual drafting techniques only answer Our 

question partially- Because apparel design is dso  a technical field, it would be 

important for the students to have at least some knowledge of pattern 

manipulation before rnoving on to computer aided pattern desip. But what we stilI 

do not know is what level of knowledge is enough. That is, should the students 

have a thorough knowledge of pattern manipulation, draping, drafting, and clothing 

construction before moving on to computerized apparel design or is it enough to 

have a basic knowledge of pattern manipulation? 



The research studies quoted by this researcher established that, with the 

increased usage of computers, it is imperative for universities offering apparel 

design progams to include CAD in the curriculum. However, a question stiIl 

remains. Since it is not always possible for universities to acquire an expensive 

CAD system or update their CAD technology frequently due to financial 

constraints, they may have to teach CAD skills using a variety of software. 

Researchers have also reported probiems with the way CAD has been 

incorporated into curriculum (Racine, 1992). Because CAD courses are usuaily 

offered as consolidated single courses by the end of the students' program, 

students are unable to visualize the fit and proportion of pattern pieces on the 

screen. The present study then aimed to answer the following questions: 

Do students with experience on a generic CAD software learn to use appareI- 

specific industry software more expeditiously and efficiently than the students with 

only manual patternmaking techniques? 

Do students with expenence on a generic CAD software have more enhanced 

visualization skills than students with only manual patternmaking techniques? 



Research Sample 

Two convenience samples consisting of 15 subjects each were recruited from 

the population of students and graduates of the Clothing and Textiles program at 

the University of Manitoba. The two samples were termed the CAD group and 

the No-CAD group. The subjects in the CAD group had completed courses in 

pattern development (64.219) as well as a CAD course using AU~OCAD" (64.333 

or 64.432 prior to 1998). The subjects in the No-CAD group had completed a 

course in pattern development (64.219) but had no CAD instruction for apparel 

design at the University of Manitoba. 

The researcher made presentations in the second, third and fourth year CIothing 

and Textiles classes at the University of Manitoba to recmit subjects for the No- 

CAD group. The purpose of the study, the study procedures and the importance 

of  student participation were explained to the students. Subjects in the CAD group 

were recruited by contacting the students and graduates of the Clothing and 

Textiles program who took a CAD course using AU~OCAD" (64.333 and 64.432). 

Initial contact with these graduates and students was made by the researcher's 

thesis advisor who was also the instructor of the CAD courses (64.333 and 

64.432) offered at the University of Manitoba. These gaduates were contacted by 

obtaining the telephone numbers provided in the class lists of 64.432 within the 



last five years (1993-1998). At this point, the researcher would like to note that 

the majority of students took 64.433 in the last year of their program. Therefore, 

there were very few students with experience on AU~OCAD" who were still in the 

program. Due to this reason it became imperative to obtain class Iists to cary out 

this study. The graduates and students who indicated interest in participating in 

this study were then contacted by the researcher who set up a schedde for 

completing the tests- 

Instruments 

Treatment 

An instructional manual (Appendix H) containing stepwise instructions for five 

pattem development tasks using Lectra Systèmes software was developed by the 

researcher. The content of the five pattern development tasks pertained to the 

foilowing topics: 

1) Manipulating single darts 

2) Manipulating two darts 

3) Converting darts to flare 

4) Adding fullness 

5)  Adding stylelines and seam allowances 

The purpose of the treatrnent was to enable subjects in both the CAD and the 

NO-CAD groups to work through these pattem development tasks using Lectra 
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Systèmes software. Since subjects in both groups had completed courses in pattem 

development, it was assumed that the content of the treatment would be familiar 

to them. The purpose of offenng familiar tasks (pattem development problems) in 

an unfamiliar medium (Lectra Systèmes) was that previous researchers have 

established that transfer of howledge occurs when the new task consists of 

entities that are sirnilar to previously gained howledge ( W m ,  1993). 

Before the commencement of the treatrnent, each group received a verbal 

introduction to Lectra Systèmes to accompany the explanation included in the 

manual. 

Visualization Test 

The Workman, Caldwell and Kallal (1997) Apparel Spatial Visualization Test 

(ASVT) was used to test the visualization skills of the subjects. The Cronbach's 

alpha obtained was reported to be -74 which was used to measure the reliability 

of the ASVT. This test consisted of 20 sets of pattern pieces that can be 

constmcted in fabnc to create a garrnent. To the right of each set of pattern 

pieces are sketches of some garments. The subjects were asked to decide which 

one of these garments could be made from the pattern pieces shown. The subjects 

were asked to mark their answers on a separate sheet. 

The ASVT was administered to subjects in both the CAD and No-CAD 

groups. The results obtained from this test enabled the researcher to assess the 

subjects' visualization capabiIities. 



Demographic Ouestionnaires 

Subjects' experience in pattem development and cornputers was determined by 

the demographic questionnaires (Appendix El and E2). There were two separate 

questionnaires, one for the CAD and one for the No-CAD groups. These 

questionnaires consisted of two parts. The first part requested information on 

subjects' experience in pattem development by detemüning the number of apparel 

design courses completed. The second part focused on the subjects' computer 

experience. Subjects were classified as having high or low computer experience on 

the basis of the number of computer prognms used and the number of University 

level computer science courses completed. Subjects' past academic performance 

was determined by their most recent grade point average. 

Achievement Test 

The subjects ' achievement after completing the pattern development tas ks on 

LectraSystèmes was measured by means of a paper and pencil test (Appendix 1). 

Subjects in both the CAD and the No-CAD groups completed this multiple choice 

test consisting of 15 questions. The achievement test was developed by the 

researcher. Cronbach's dpha (.44) was used to mesure the reliability of the 

Achievement test. The questions asked on the achievement test were based on the 

rnaterial covered in the pattern development tasks using Lectra Systèmes and 

focused on the usage of Lectra Systèmes for the development of patterns. 



After the completion of the test, subjects were asked to indicate if they would 

be interested in obtaining a summary of research results- It was assumed by the 

researcher that by this time subjects had developed a better understanding of the 

study and were able to decide whether or not they would be interested in the 

research findings of the study in which they participated. 

Expert Review 

Due to the limited number of subjects available for the study, no pilot study 

was conducted to test for the appropriateness of the Instruction Manual and the 

testing instruments. However, two experts who had extensive knowledge of Lecm 

Systèmes software were asked to review the Instruction Manual and the 

Achievement Test and provide comrnents. The experts had two to three years of 

experience with Lectra Systèmes and had aIso assisted with the instruction of 

CAD courses taught at the Department of Clothing and Textiles at the University 

of Manitoba. The experts suggested rewording some of the steps in the 

Instructional Manual to make it more clear for the subjects. The experts' 

suggestions were used to revise the instrument before the final data collection. 

Data Collection Procedures 

Starting in November 1998, the researcher made presentations (Appendix A) in 

the third and fourth year Clothing and Textiles classes at the University of 

Manitoba to recruit subjects for the No-CAD group. The researcher explained the 
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purpose of the study, the study procedures and the importance of subjects' 

participation. Subjects were guaranteed cornplete anonyrnity. Subjects who were 

willing to participate in the study were asked to write their narnes and telephone 

nurnbers or addresses on the participation f o m  (Appendix B). The contact 

numbers enabled the researcher to schedule a suitable time for data co1Iection. 

To recruit subjects for the CAD group, the researcher's thesis advisor initially 

contacted the graduates of the Clothing and Textiles program using the phone 

numbers available on the class fis@ of 64.432 from the past five years (1993- 

1998). The contact information of the graduates interested in participating in this 

study was then provided to the researcher who contacted them and explained the 

purpose of the study, the study procedure and the importance of subjects' 

participation over the telephone (Appendix C). Subjects in both the groups were 

aIso told that participation in the study was completeIy voluntary and that they 

could withdraw from the study at any time. The researcher made phone calls to 

the subjects to confirm the time to which they had been assigned. 

Since Lectra Systèmes software was available on eight workstations in the 

CAD lab of the Department of Clothing and Textiles, the data coIlection was 

done in groups, rangiing from 1 to 6 subjects. The 

the No-CAD group were tested together to control 

Lectra. 

subjects from the CAD and 

for variation in instruction on 

The data collection was completed over the period of five months - January to 

May 1999. When the subjects met for the experiment, they were asked to fi11 out 



the Informed Consent Form (Appendix D) as specified by the Ethics Review 

Cornmittee of the Faculty of Human Ecology. The subjects were then asked to fi11 

out the demographic questionnaires. The subjects in the CAD group received the 

demographic questionnaire for the CAD goup  (Appendix El) and the subjects in 

the No-CAD group received the dernographic questionnaire intended for the No- 

CAD group (Appendix E2). When this was done the subjects were asked to 

complete the visuaIization test (Workrnan, Caldwell and KalIaI, 1997) which took 

approximately 30 minutes of their time. At this point the subjects were asked to 

take a 5 minute break if they so desired. 

After the break, the researcher provided a verbal introduction to the Lectra 

Systèmes patternmaking software (Appendix G) which accompanied the written 

explanacion included in the instructional rnanual (Appendix H). The subjects then 

worked on the pattern deveIopment tasks as outlined in the rnanual. The subjects 

were asked to compIete ai1 Lectra tasks on their own and address al1 questions to 

the researcher. Before starting work on their individual workstations, the subjects 

were asked to record the starting time. After finishing the task, they were 

reminded to record the finishing time. After completing the five pattern 

development tasks, the subjects were asked to compIete the achievement test 

(Appendix 1). 



Data Analvsis 

Descriptive Statistics 

All the data analyses were performed using the SPSS@ version 8.0 statistical 

software package. To draw a descriptive profile of the subjects involved in the 

study, frequency counts and percentage distributions were prepared for the 

demographic data obtained from the questionnaires. This analysis was done to 

facilitate further investigation of the relationship between various demographic 

variables and the scores obtained on the achievement test. 

To summarize the characteristics of the data obtained from the achievement 

test, descriptive statistics such as mean, mode, median and standard deviation were 

done, where appropriate. Stem and leaf plots, normal probability plots and box 

plots were also done to test the normaiity of the obtained data, 

Hypothesis 1 stated that subjects who have acquired CAD skills using 

AU~OCAD@ will obtain higher scores than subjects who have onIy manual 

patternmaking skills and no CAD skills. To test this hypothesis, a two sample 

t-test was done. Hypothesis 2 stated that subjects with CAD skills learned using 

AU~OCAD" will obtain higher scores on the visualization test than the subjects 

with no CAD skills. To test this hypothesis, a two sample t-test was done. 

To investigate the relationship between visualization skills and performance on 

the Lectra tasks, a Pearson correlation coefficient was calculated on the scores 

obtained from the visualization test and the scores obtained on the achievement 

test. 



To understand the relationship between the response variables (Visuaiization 

test, Time taken to complete the Lectra tasks and the Achievement test) and the 

explanatory variables (number of apparel design courses completed, computer 

expenence, number of years of ernployrnent in the apparel indusîry, and the most 

recent GPA), analysis of covariance was performed. 

The results obtained from the data analysis are outlined in the next chapter- 



CHAPTER 4 

Resdts 

SampIe 

For the purpose of this study, 30 students and graduates of the Clothing and 

Textiles program at the University of Manitoba were recruited- Fifteen students 

who had already completed 64.219 (Pattern Development) but had no CAD 

instruction for apparel design at the University of Manitoba were recruited for the 

No-CAD groupe For the CAD group, 15 subjects who had compIeted courses in 

Pattern Development (64.219) and CAD using AU~OCAD@ (64.333 or 64.432 pnor 

to 1998) were recruited. 

Preliminary analysis of the data revealed that one of the participants in the 

CAD group took a substantiaIly longer time in completing the Lectra task than the 

rest of the group. An exploration of the subject's background revealed that the 

subject had dropped out of the CAD course (64.333) during the middle of the 

term thus disqualifying her from the CAD graup (Figure 1). Since the subject had 

some CAD experience, it was not possible to group her in the No-CAD group, 

Therefore, the data belonging to this particular subject was not incIuded in the 

statisticd analysis. Due to this, at the time of statistical analysis, the CAD group 

consisted of 14 subjects and the No-CAD group consisted of 15 subjects. 
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Fioure 1. Scatter plot illustrating the outlier in the CAD group. The total time 

taken for Lectra tasks was measured in minutes. 

Demographic Profile of the Samole 

Age 

The majonty of participants (92.9%) in the CAD group were between the ages 

of 20 to 29 years (Table 1). Even though the majority of subjects in the No-CAD 

group were in their undergraduate program, there was more variability in their age 

range as opposed îo the CAD group which contained curent students and 

graduates of the Clothing and Textiles undergraduate program. This finding is 

interesting since it indicates a possibility that young subjects are less anxious about 

computer technology and are more Likely to register for CAD courses than the 

subjects in the older age group. 



Table 1 

Aoe Range of the Subjects in the CAD and the No-CAD Groups 

Age Range in Years CAD NO-CAD 

Less than 20 O 3 

Program of Studv 

Al1 the participants (100%) in the CAD and the No-CAD groups reported that 

their major was Clothing and Textiles. The CAD group consisted of 13 females 

and 1 male. Al1 the subjects in the No-CAD group were females. 

Thirteen participants in the CAD group reported their year in the program. The 

majority of participants in the CAD group were either in the Iast year of the 

program or had completed their degree (Table 2). 

In contrast to the CAD group, the participants in the No-CAD group were in 

various years of the Clothing and Textiles progrm. Both goups included students 

from the graduate program in Clothing and Textiles. This was expected since the 

CAD group was recruited from the population of Clothing and Textiles students 

and graduates who had taken a CAD course (64.432 or 64.333). 



Table 2 

Number of Creciits Taken bv Subiects in the CAD and the No-CAD Groups 
- - 

Credits compIeted CAD 

120 (Graduates) 8 

90-1 17 4 

60-87 1 

30-57 O 

Total 13 
- - - - 

As opposed to this, subjects in the No-CAD group were recruited from the 

population of Clothing and Textiles students who had completed a pattern 

deveIopment course (64.219). Since the pattern development course is a prerequisite 

for a number of advanced apparel design courses, the majority of students 

interested in the design Stream of the Clothing and Textiles program took it early 

into their prograrns. Since more students had completed pattern development, it 

was possible to recruit subjects from a larger population. However, it was not 

possible to recruit students from a larger population for the CAD group because 

students usually complete the CAD course in their graduating year. 

More subjects in the No-CAD group (13 out of 15 participants) reported their 

GPA as opposed to the CAD group (Table 3). Since not al1 the participants in 

the CAD and the No-CAD groups reported their GPA, it was not possible to 

make deductions as to which group displayed higher academic performance. 

However, the available data suggested that the academic performance of the No- 



CAD group (76.9% of the 13 subjects had GPA between 3 and 4.5) was better 

than the CAD group (70% had GPA between 3 and 4.5). 

Table 3 

Cumulative GPA Reported b~ Su-ects in the CAD and the No-CAD Groups 

Cumulative GPA CAD No-CAD 

Below 3 3 3 

In order to assess the patternmaking experience of the participants, they were 

asked to select the number of apparel design courses they had already cornpleted. 

Six apparel design courses were listed in the demographic questionnaire. The 

following table (Table 4) illustrates the number of apparel design courses 

completed by the participants in both groups. 

As expected, the majority of subjects in the CAD group had complered more 

apparel design courses than the subjects in the No-CAD group. This was because 

the majority of subjects in the No-CAD group (60%) were in the first or second 

year of their undergraduate prograrns as opposed to 85.7% of the subjects in the 

CAD group who were either in the last year of the program or  had completed 

their degree requirements. As a result, more subjects in the CAD group had had 

an opportunity to take several apparel design courses offered by the Department of 

Clothing and Textiles at the University of Manitoba. 



Table 4 

Number of Apparel Desimi Courses Corn~leted by the Particioants. 

Apparel design courses completed CAD No-CAD 

1 O - 3 

Total 14 15 
- 

Since previous studies outlined in the review of the Iiterature indicated that 

performance on measures of achievement for cornputer technology are related to 

past computer experience, subjects' computer experience was assessed frorn their 

responses in the demographic questionnaire (Table 5).  Computer experience was 

defined as being high if participants had completed at Ieast 74.126 (Tntroduction to 

Computer Usage I). Low computer expenence was defined as knowledge of two 

or fewer software packages and no computer science courses. 



Computer Experience 

More subjects in the CAD group (71.4%) had high computer experience as 

opposed to the subjects in the No-CAD group (60%) (Table 5). These results 

were expected since CAD courses are offered as electives in the Department of 

Clothing and Textiles at the University of Manitoba. Therefore, subjects who 

chose CAD courses were likely to have more interest in cornputers than other 

students in the program and were also likely to take more computer courses. 

Table 5 

Computer Experience as Reported by the Participants 

Cornputer Experience CAD No-CAD 

Low 

High 

Total 

Employment History 

Participants were also asked to report their employment experience in the 

apparel industry. The following table (Table 6) illustrates subjects' past empIoyment 

expenence in the apparel industry in years. 

More participants in the CAD group (35.7%) had been employed in the apparel 

industry than the participants in the No-CAD group (13.3%), which is reasonable 

since the majonty of subjects in the CAD group (85.7%) were either in the last 



year of their prograrn or had compIeted their degree and therefore had an 

opportunity to work in the apparel industry. 

Table 6 

Number of Years of Previous Emplovment in the Apparel Industrv 

Time employed (years) CAD No-CAD 

None 

<5 

5-9 

10-19 

>20 

Total 

However, it was also interesting to note that none of the participants in the 

CAD group who were previously employed had ever worked with industrial CAD 

systems. This was one of the cnteria while recruiting subjects for the CAD goup  

in order to avoid bias in the tests. This wis because the researcher had theorized 

thar subjects with previous knowledge of industrial systems will be better able to 

transfer their knowledge to the patternmaking tasks to be performed on Lectra 

industrial software as opposed to the subjects with knowledge of AU~OCAD@ and 

manual pattermaking. 

Four of the five participants in the CAD group who were previously employed 

in the apparel industry aiso reported that they were currently employed in the 



apparel industry. In the No-CAD gooup. two participants were previously employed 

and one participant was currently employed in the appareI industry. The job titles 

held by these participants are Iisted in Table 7. 

Table 7 

Job Titles Held bv the Participants in the CAD and the No-CAD G r o u ~ s  

Job Title CAD No-Cf4.D 

Re tailer 3 

Manager O 

Merc handiser 2 

Designer 1 

Patternmaker/grader/markemaker O 

Al1 of the above d a  

The CAD group consisted of six subjects who had been or were currently 

employed in the apparel industry. Three subjects in the No-CAD group were 

either currently employed or had been previously employed in the apparel industry. 

Of these three, one participant reported that she had been employed as a retailer, 

merchandiser, manager, and pattenunaker/grader/marker. This participant was d s o  

the one who had been empIoyed in the apparel industry for over 20 years. One 

participant reported that she had been employed as a designer and 

patternrnaker/grader/marker. One participant reported that she had been employed 

as patternmaker/grader/marker. It was interesting to note that none of the 



participants in the CAD group who had experience in the apparel industry had 

any experience in patternmaking, gnding or marker making. 

in order to ensure that none of the participants had expenence with industrial 

CAD systems, they were asked to report if they had used any CAD systems. 

Three participants in the CAD group reponed that they had used other CAD 

systems. It was found that AU~OCAD" was the CAD system used by al1 of these 

participants. Since the subjects were asked to work on patternmaking tasks using 

LRctra industrial software, in order to avoid biases it was desirable that none of 

the participants (CAD or  No-CAD group) be experienced in using any industrial 

CAD software. 

The majonty (64.3%) of the participants in the CAD group had used 

AU~OCAD" less than one year ago. Three reported that they had used AU~OCAD@ 

one to two years ago. Two reported that they had used AU~OCAD" three to five 

years ago- 

Describing the Data Obtained From the Tests 

Exploratory data analysis was performed to test for the nomality of data 

obtained from the Achievement (Chronbach's aIpha=.44) and Visualization tests 

(Chronbach's alpha=.74) for the combined CAD and the No-CAD groups. 

Information obtained from stem and leaf plots, nomai  probability plots and box 

plots suggested that the data were normally disvibuted indicating that a random 

sample having a normal distribution was drawn for this study. To summarize the 

characteristics of the data obtained from the Achievement test and the 



Visualization test, descriptive statistics such as mean, mode, median and standard 

deviation were obtained. The results of the descriptive statistics are outlined in the 

foIIowing table (Table 8). 

Table 8 

Details of Scores Obtained on Visualization and Achievement Tests 

Test CAD No-CAD 

Number of Subjects (N) 

Visualization Possible 

Mean 

Standard Deviation 

Maximum 

Minimum 

Achievement Possible 

Mean 

Standard Deviation 

Maximum 

Minimum 

The participants in the CAD group obtained an average score of 15.64 on the 

Visualization test with a standard deviation of 1.91. The average score of the No- 

CAD group was 15.53 with a standard deviation of 3.85. These results are 

interesting since they indicate that even though the average scores of the subjects 



in both the groups were similar, the participants in the CAD group performed 

more consistently (standard deviation 1.9 1) than the No-CAD group (standard 

deviation 3.85) whose scores were more variable ranging from a mlnimum of 4 to 

a maximum of 20. The subject who scored the highest (20 out of 20) was in the 

No-CAD group and had never been employed in the apparel industry. However, 

she had taken 3 apparel design courses. It cannot be argued that simply taking 

more apparel design courses is related to higher visudization skills since d l  of 

the participants in the CAD group had completed 3 or more than 3 apparel 

design courses but did not get maximum scores on the test for visuaiization. For 

the purpose of future research, the researcher suggests that questions related to 

home sewing experience be asked in the demographic questionnaire to investigate 

if it is related to subjects' visualization skilIs. 

The participants in the CAD group took an average of 60.64 minutes to 

complete the task on Lectra Systèmes with a standard deviation of 10.57- The 

No-CAD group took a mean of 59.87 minutes to compIete the Lectra tasks with 

a standard deviation of 13.5 minutes. Where the CAD group took a minimum of 

35 minutes and maximum of 74 minutes to complete the tasks, the No-CAD 

group displayed greater variability in the time required to complete the tasks 

(minimum of 45 and maximum of 95 minutes). These results were similar to the 

ones obtained by Fay (1990) who reported that subjects in the Design group (with 

pretraining in Natural Language) took longer to design their progams as opposed 

to the no-design group. In the present study, the subjects in the CAF3 group 



understood the concepts of cornputer aided design better and so asked fewer 

questions and worked on their own as compared to subjects in the No-CAD group 

who asked more questions and needed more help in visualizing the patterns on 

the screen. As a result, the CAD group took longer to complete the patternmaking 

tasks using Lectra Systèmes as compared to the No-CAD group. 

The mean score obtained by the CAD group on the Achievement test was 

22.43 with a standard deviation of 3.44. The participants in the No-CAD group who 

obtained an average of 20.67 in the achievement test with a standard deviation of 5.0 

closely followed this score. As is obvious from the box plots in Figure 2, the 

scores of the participants in the CAD group were closer to the mean as opposed 

to the No-CAD group where more participants scored lower than the group mean. 

A few group members who scored exceptiondly well pulled the score of the No- 

CAD group towards the mean 

Type of group 

Figure 2. Box plots displaying scores obtained by subjects in the CAD and the 

NO-CAD group 



Inferential Statistics and Hvpothesis Testinp 

Hypothesis 1 stated that subjects who have acquired CAD skills using 

AU~OCAD" would obtain higher scores on the achievement test than subjects who 

have only manual patternmaking skills and no CAD skills (Ha: ~ C A D  > pNo-cm). A 

two sample t-test was performed to test the nul1 hypothesis of no difference (Ho: 

pcAD = pNO--)- The means of the test scores were compared at the significance 

level of 0.05 for testing this hypothesis. The t value obtained was 1.09 (p = 

0.279) with 27 degrees of freedom (Table 9). The p value obtained (0.279) was 

greater than the significance IeveI 0.05. Therefore, the null hypothesis of no 

difference could not be rejected and the proposed alternative hypothesis suggesting 

that subjects with CAD skills as well as rnanud patternmaking skills wiII obtain 

higher scores than subjects with only manual patternmaking skills was not 

supported. 

Table 9 

ResuIts of the Independent Two Sarnple t-tests 

Tests N Mean SD t P 

Achievement (CAD) 14 22.43 3.44 1.09 0.279 

(No-CAD) 15 20.67 5.00 

Visualization ( C m )  14 15.64 1.91 0.096 0.244 

(No-CAD) 15 15.53 3.85 



Hypothesis 2 stated that subjects with CAD skills learned using AU~OCAD@ 

would obtain higher scores on the Visudization test than the subjects with no 

CAD skiI1s (H,: pcm> / L N ~ ~ ~ ~ ) -  The nu11 hypothesis of no difference (Ho: p c A ~  

= pNo-=m) was tested. To test the nu11 hypothesis, a two sampIe t-test was 

perforrned. A t value of 0.096 (p=0.344) with 27 degrees of freedom was 

obtained (Table 9). This probability was greater than the specified sia~ficance 

Ievel of 0.05. As a result the proposed alternative hypothesis stating that the 

subjects with CAD and manual patternmaking skills will obtain higher scores than 

the subjects with only manual patternmaking skills was not supported. 

To investigate the relationship between visualization skills and performance on 

the Lectra tasks, the Pearson product-moment correlation coefficient was calculated 

using the scores obtained from the Visudization test and the scores obtained on 

the Achievement test. A positive but low correlation of 0-170 was found (Table 

10). A Iow negative correlation (r= -0.165) was also observed between the tirne 

taken to complete the Lectra tasks and the scores on the Achievement test 

indicating that participants who completed the Lectra tasks early were also the 

ones who performed better on the Achievement test (T-able 10). The relationship 

is however not strong and so we cannot infer that the majority of participants 

who achieved higher scores on the Achievement test took less time to compIete 

the Lectra tasks. 



Table 10 

Pearson Product-Moment Correlation Coefficients for the Scores Obtained on the 

Visualization and Achievement Tests and the Time Taken to Complete the Lectra 

Tas ks 
- -  . 

Visualization Lectra tasks* Achievement 

Visualizaiion 1 .O00 

Lectra tasks* 0.048 

Achievemen t O. 170 

"refers to the total time taken to complete the Lectra tasks 

An analysis of covariance was performed for each of the three response 

variables (Visualization, Time taken to complete Lectra tasks and Achievement) to 

control for the covariates which were number of apparel design courses completed, 

subjects' computer experience, number of years of employment in the apparel 

industry, and most current GPA. Aithough the relationship between number of 

apparel design courses completed and the scores on the visualization test (p = 

0.085) was not found to be statistically significant at alpha Ievel 0.05, there is a 

trend (Figure 3) toward the relationship between Ievel of training and visualization 

skills (Table LI). No relationships were found to be significant among the three 

response variables and the dernographic variables tested. 



Table 11 

Probability VaIues (pl Obtained From ANCOVA for the CAD and the No-CAD 

Groups 

VariabIes Ac hievernent Lectra tasks Visudization 

Apparel design 0.30 1 

courses taken 

Cornputer experience 0.917 

Time of previous 0.286 

employment 

Most current GPA* 0.418 
- 

*Ten participants in the CAD group and 13 participants in the No-CAD group 

reported 

Type of group 

NO-CAD . CAD 
Apparel design courses taken 

Figure 3 Scatter plot iltustrating the relationship between number of apparel design 

courses taken and the scores on the visualization test. 



Discussion, Conclusion, Recommendations 

The main purpose of this exploratory study was to investigate whether or not 

subjects with CAD skills acquired using AU~OCAD@ Iearn industry specific 

software more expeditiously and effficiently than subjects with only manual 

pattemmaking skills. Also, the researcher wanted to investigate whether or not 

subjects with CAD skills acquired using AU~OCAD@ have more enhanced 

visualization skills as compared to subjects with only manual pattemmaking skills. 

Results indicated that there were no significant differences between the two groups 

(CAD and No-CAD groups) on the scores for the Achievement and Visualization 

tests. These findings which were outlined in chapter 4, will be surnmarized and 

discussed in this chapter. 

Sarn~le 

Thirty graduates and students of the Clothing and Textiles program participated 

in this study. The CAD group initidly had 15 subjects who had taken courses in 

pattern development (64.219) and cornputer aided design (64.333 or 64.432 prior 

to 1998). However, preliminary analysis of data indicated that one student took a 

longer time to complete the Lectra tasks than the rest of the CAD group. An 

exploration of the subject's background revealed that she had not completed the 

CAD course using AU~OCAD". Since the subjects in the CAD group consisted of 

only those subjects who had completed a CAD course using AU~OCAD@, the data 



obtained from this particular subject were not used. Therefore the CAD s o u p  

finaily consisted of 14 subjects. The No-CAD group consisted of 15 subjects who 

had completed a course in pattern development (64.219) but had no CAD 

(cornputer aided design) instruction at the University of Manitoba- 

Sumrnary of Results 

On the basis of the literature review performed in Chapter 2, two hypotheses 

were formulated. Hypothesis 1 stated that subjects with CAD skilIs acquired using 

A U ~ O C A D ~  l e m  industry specific software more expeditiously and efficiently. 

Hypothesis 2 stated that subjects with C A .  skills acquired using AU~OCAD@ have 

enhanced Visualization skills as compared to subjects with only manual 

pattemmaking skills. Two sarnple independent t-tests were performed on the 

scores obtained by the CAD and the No-CAD groups on the Achievement and the 

Visualization tests. Results reveaied that there were no significant difference 

between the mean scores obtained by the two groups on each of the tests. 

A low negative correlation (r = -0,165) was found between scores obtained on 

the Visualization test and the Achievement test. This indicated that in this study 

no significant relationship was identified between visualization skills and the 

ability to learn industrial CAD software. A non-significant relationship (p = 0.085) 

was found between number of apparel design courses compIeted and visualization 

scores indicating a trend towards a relationship between level of training and 

visualization skills for the subjects in this study. However, achievement scores 

were not found to be related to previous pattemmaking experience (number of 



apparel design courses completed), computer experience, work experience (years 

employed in the apparel industry), and subjects' most current GPA. 

In the following sections these results will be discussed in relation to 

previously reviewed literature under the following headings: Transfer of knowledge, 

Visualization, and Supplementing manual cirafting with CAD. 

Transfer of Knowiedge 

Dyck's (1987) S yntax Independent Access theory suggested that the semantics 

(basic concepts) of a progarnming language are independent of its syntax (rules 

goveming the language) and so can be taught separately. She reported that if 

students are taught the semantics of programrning in their natural language, they 

c m  transfer this knowledge to any new progamming Ianguage, On the basis of 

this theory, the researcher had hypothesized that students who have acquired CAD 

skills using AU~OCAD" (semantics) will l e m  apparel specific industry software 

(syntax) more expeditiously and efficiently than students with only manual 

patternmaking and no CAD skills- However, the results of the present study 

indicated that subjects with knowledge of manual patternmaking were able to learn 

industry specific software (see Table 8 for scores on the Achievement test) as 

well as subjects with knowledge of manual pattenimaking and CAD. 

A review of the literature indicated that the results of the present study were 

consistent with other researchers (Brandi, 1978; Lai, 1990; Belleau, Orzada, & 

Wozniak 1992; Clark-Marlow, 1996) who reported that computer aided design is 

as effective as traditional instruction in teaching principles of patternmaking. 



Therefore, educators favoring traditionai instruction can argue that subjects with 

manual patternmaking skills know the basic pnnciples involved in creating patterns 

and so c m  use any tooI - cornputers or a ruIer and penci1. However, more and 

more design, patternmaking, grading and markennaking positions in the apparel 

industry require the knowledge of CAD (Sheldon & Regan, 1990; Racine, 1992; 

Boni, 1996b; Koch, 1996; Sanders, 1996; and Brandes & Garner, 1997). These 

reports suggested that students need to have a working knowledge of CAD to get 

jobs in the apparel industry. The research results of the present study did not 

report any significant gain when learning industry specific systems that can be 

explained by previous experience with AU~OCAD". However, experience with 

AU~OCAD" did provide students with valuable CAD experience which might be 

essential when applying for a job in the apparel industry. 

The results of the present study illustrated that these students do not need to 

acquire CAD skills using AU~OCAD@ before proceeding to industrial CAD 

software. They c m  leam CAD skills on an apparel specific industry system Iike 

Lectra directly after they have acquired the knowledge of basic manual 

patternmaking. It would then be worthwhile to investigate if students who acquire 

CAD skills using an industry specific software, learn other industrial CAD system 

more expeditiously and efficiently. 



Visualization 

According to Workman, Caldwell and KalIal (1999), visualization as it pertains 

to patternmaking is the ability required to imagine the rotation of a working 

sketch, folding and unfolding of pattern pieces, and changes associated with 

addition, subtraction, or rnovement of components of a style (e-g., yokes, 

seamlines, gathers). WhiIe developing two dimensional paper patterns, 

patternmakers can still fold darts and join seams to create a three dimensional 

form. However, manipulating patterns on a computer is a strictly two-dimensional 

process since the patternmaker cannot fold darts or join searns. Also, 

patternmakers often work with full size patterns when rnanipulating patterns 

manually but have to work with miniature patterns on the computer creating 

problerns in visualizing the fit and proportion of pattern pieces. 

For the present study, the Apparel Spatial Visualization Test (ASVT) 

developed by Workman, CaldwelI and KdIal (1997) was used. The scores on the 

visualization test did not yield significant mean differences between the CAD and 

the No-CAD groups. These results were not consistent with the findings of 

Workman and Zhang (1999) who also used the ASVT to test the visudization 

abilities of students across different levels of training They found that students 

with manual patternmaking and CAD skilIs obtained higher scores than students 

with manual patternmaking but no CAD skills and students with no patternmaking 

or CAD skills. 



W o r h a n  and Zhang (1999) reported that these results indicated a relationship 

between the level of training and visualization abilities. This was consistent wih  

the results of the present study which reveaied that the nurnber of qparel  design 

courses cornpleted was non-significantIy related to performance on the 

Visualization test (si,~ficance 0.085). However, these results ako  indicate that 

domain specific training in computer aided design is not required for improving 

visudization capabilities. Moreover, no correlation was found between scores on 

the Visualization test and the Achievement test, This indicates that even if 

visualization skills are related to level of training, they are not related to how 

students l e m  industriai CAD software. In other words, training on CAD and 

manud patternmaking helped enhance students' visudization skills (Workman & 

Zhang, 1999) but good visualization skills do not ensure success in learning 

industriai CAD software. It is also possible that training on computer aided d e s i g  

systems requires specific visualization skills that cannot be tested using the ASVT. 

This is further substantiated by the fact that all the subjects in the No-CAD group 

reported problems in visualizing the pattern pieces on the screen while working on 

the Lectra tasks. They reported problems in reco,gnizing the way darts, necklines, 

and armholes appeared on the computer screens. These problems were not 

encountered by the CAD group since they were accustomed to rnanipulating 

patterns on the computer screen. However, the CAD grorip reported that initially 

they had some problems in manipulating the pattems since the center front of the 

patterns is aligned horizontally in Lectra as opposed to vertical alignrnent in 



AU~OCAD". Due to this, they had to readjust their thinking when working with 

the X and Y CO-ordinates on the screen to draw Iines, insert points and reshape 

darts. 

Supplementing Manual Drafting with CAD 

Since the first introduction of CAD in the industry, researchers have postuIated 

that students need to know traditional manual patternmaking skills before leaming 

CAD (Fesolowich, L987; DiMarco, 1989; Resetarits, 1989; Becker, 1991). Other 

researchen agree that students need to know the basics of pattemmaking (Sheldon 

& Regan, 1990; Kashef, 1991; Clark-MarIow, 1996; Boni, 1996b; Brandes & 

Garner, 1997) but aIso report that CAD teaches the basic concepts of drafting as 

well as the traditional manual methods and so can be used to replace manual 

patternmaking. 

The results of the present study indicated that students with knowledge of 

manual pattemmaking Ieamed industry specific systems as efficiently and 

expeditiously as subjects with knowledge of manual pattenunaking and CAD. So 

there is no advantage in using AU~OCAD" software for teaching pattemmaking if 

industry-specific software is available other than the fact that a majority of design, 

patternmaking, grading and marking positions within the apparel industry require 

the knowledge of cornputer aided design (Sheldon & Regan, 1990; Racine. 1992; 

Boni, 1996b; Koch, 1996; Sanders, 1996; and Brandes & Garner, 1997). Also, as 

Kailal (1983) suggested, CAD instruction in the cIassroom enabled the students to 

parallel the leaming process and educational environment with experiential Iearning 



and industry practice. The results of the present study indicated that subjects with 

only manual pattemmaking skills learned industrial CAD systems as well as 

subjects with CAD and manual patternmaking skills. However, the acquisition of 

CAD skills dong with manud pattemmaking skills increases the employability of 

the graduates which is the reason why most universities are integrating CAD in 

their curricula. Therefore, it is the researcher's recommendation that CAD skills 

continue to be taught in universities offering Clothing and Textiles program after 

the students have Iear'ed manual patternmaking skills. 

Summarv and Conclusion 

With the increasing use of cornputer aided design systems in the apparel 

industry, CAD skills are becorning an integral part of the job descriptions of entry 

level designers, patternmakers, graders and markermakers. To provide an edge to 

the graduates of their programs, Clothing and Textiles educators are incorporating 

CAD education in appareI design curricula. Due to the high costs of the apparel 

specific industriai CAD systems, a majority of clothing and textiles educators 

custornize AU~OCAD" to teach CAD skills for patternmaking. The generic nature 

of AutoCADB had given rise to questions Like: 1s it useful to learn A U ~ O C A D ~  

before leaming the indusuial CAD systems? Does experience on AU~OCAD" 

increase the Visualization capabilities of the students? To answer these questions, 

the present comparative exploratory study was designed. On the basis of the 

literature reviewed, two alternative hypotheses were formulated. Hypothesis 1 stated 

that students who had acquired CAD skills using A U ~ O C A D ~  will learn to use an 
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apparel specific industrial system more expeditiously and efficiently. Hypothesis 2 

stated that subjects with CAD skills acquired using ~ u t o c A D @  will have more 

enhanced visualization skills. 

Thirty students and graduates of the Clothing and Textiles program at the 

University of Manitoba were recniited for this study. Students who had already 

completed a pattem development course (64.219) and CAD (64.333 or 64.432 

prior to 1998) were recruited for the CAD group and subjects who had completed 

a pattem development course (64.219) were recruited for the No-CAD group. 

Stepwise instructions for five pattern development exercises using Lectra industrial 

software were developed by the researcher. The participants in the CAD and the 

No-CAD group completed these tasks on the cornputer and completed a paper and 

pencil Achievement test. They also completed a paper and p e n d  visualization test 

called the Apparel Spatial Visualization Test developed by Workman, Caldwell 

and Kallal. A comparison of the performance of both the groups on the 

Achievement test and the Visualization test was determined by two sample 

independent t-tests. On the basis of the results obtained, the nul1 hypotheses 

indicating that there was no difference in the means of the CAD and the No- 

CAD group for Visualization and Achievement scores could not be rejected. The 

two hypotheses were tested at a significance Ievel of 0.05. A Pearson product- 

moment correlation coefficient indicated that there was no significant relationship 

between scores on the Visudization and the Achievement tests- ResuIts of 

ANCOVA however revealed a non-significant relationship between level of training 



(number of apparel design courses completed) and visualization skiIIs. Therefore, 

the a g e g a t e  results of this study indicate that participants with knowledge of 

manual patternmaking performed as weil as the participants with knowledge of 

CAD and pattemmaking. 

Recommendations for Further Research 

The resuIts of this study indicated that the participants in the CAD and No- 

CAD groups learned apparel specific industrial systems similady. The CAD grooup 

did not perform significantly better on the measures of achievement due to prior 

training with A U ~ O C A D ~ .  These results have serious implications for educators 

who determine cumculum content for apparel design programs. Further research 

needs to be done in the following areas: 

1. The present study should be repeated with a larger sampIe size to investigate 

if students with experience on one apparel specific industrial CAD system 

learn other industrial CAD systems more expeditiously and efficiently. 

Expenence with A U ~ O C A D ~  did not contnbute to students' achievement 

scores on the Lectra tasks indicating that students do not need to learn CAD 

skills using AU~OCAD@ before learning industry specific systems. This 

implies that they can learn industry systems directly after leaming manual 

pattemmaking techniques. But will this be the case for every new industrial 

CAD system? It would be interesting to investigate whether students will 

transfer knowledge of one apparel specific industry system to the other or 

will they need extended periods of training to start leaming newer systems 



as their companies acquire newer apparel design systems or they change jobs 

wi:hin the apparel industry. 

2. While developing the Achievement test for the present study, the researcher 

had included questions that would draw upon the subjects' knowledge of 

Lectra and pattern development. Other questions were reIated to the rote 

memory of the subjects since that is usually an effective method of judging 

how well the subjects learned a new software. However, results of reiiability 

analysis (Cronbach's alpha = 0.44) iIlustrate that this instmment needs to be 

revised extensively to get more interna1 consistency. The researcher also 

recommends the development of a cornputerized test consisting of pattern 

development tasks to be completed on an apparel specific industry system. 

This would provide a more reliable measure of testing achievement on an 

industry system. 

3. Additional research is required to investigate whether or not the Apparel 

Spatial Visualization Test assesses visualization skills that are specific to 

computer aided design. The visualization probIems reported by the computer 

aided design classes at the University of Manitoba and Racine (1992) 

indicate that students are unable to visualize the fit and proportion of the 

pattern pieces on the computer screen. More research needs to be done to 

detennine if the ASVT is testing the visualization skills that are required for 

manipulating patterns on the computer screen. 



4. Since a majority of universities offenng apparel design programs cannot 

afford the high prices of industriai apparel design systerns it is the 

researcher' s recomrnendation that where industrial CAD systems are not 

avaiiable, CAD skills continue to be taught using AU~OCAD? This will 

provide the students of apparel design progams with the CAD skills required 

to obtain entry level positions in the apparel industry 

5. Further investigation is required to determine if basic and advanced 

patternmaking c m  be taught completely on CAD systems. Due to the heavy 

penetration of CAD in the apparel industry, students aspiring to get jobs in 

the apparel industry will need to be cornfortable working in a highly 

computerized work environment- For this purpose, educators who determine 

curricuIum content will need ernpirical evidence that suggests that pattern 

development instruction c m  be completely computenzed. Further research 

needs to be done to provide evidence for the same. 

6. For the purpose of future research, the researcher recomrnends that questions 

related to home sewing experience be asked in the demographic 

questionnaires to investigate if it is related to subjects' Visualization skills 

and Achievement on Lectra tasks. 
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APPENDIX A 

In Class Presentation - No-CAD glroup 

Hel10 everyone, 

My name is Deepti Mathur and 1 am a graduate student in the Deparnent 

of Clothing and Textiles. Currently I am working on my master's thesis the 

purpose of which is to investigate the transfer of knowledge from AU~OCAD@ to 

apparel specific industriai software. With the increasing use of computer aided 

design (CAD) in the apparel industry, many universities are incorporating CAD in 

their apparel design cumcula to provide their students with cutting edge 

technologies. A recent survey by Wimrner and Giddings (1997) indicates that 

about 39% of the schools in the United States are using AU~OCAD@ to teach 

CAD. However, the apparel industry does not use AU~OCAD" for its pre- 

production processes. This gives nse to an important question: Are CAD skills 

learned using AU~OCAD" transferable to apparel specific industrial software? This 

study is designed to assess whether or not the CAD skills taught using 

AU~OCAD" are transferable to apparel specific industry software. 1 am hoping 

that the results obtained from this study wiI1 provide evidence relevant to that 

question. 

To help us obtain information which will be useful for addressing this 

question, your participation in this study would be greatly appreciated. Participation 



in this study will provide you with an oppor tuni~  to develop patterns on the 

computer using the recently acquired Lectra industrial CAD system. 

We would really like you to participate. If you are willing, please wnte your  

narne and phone number on the Participation Forrn and return it to me. 

This study will take approximately an hour and half of your time. This 

timeline may differ from person to person. You will be assured of complete 

confidentiality in your response since your narnes will only be known to me and 

will not appear anywhere on the published results of the study. After the study is 

complete, the record of names will be destroyed. At this point, 1 would also l ike 

to mention that you can withdraw from this study any tirne or refuse to answer 

any question without any detriment to your ongoing association with the 

University of Manitoba. Your identity will not be known to Dr. Fetterman whm 

may be the instructor for your future courses. 

You will have an opportunity to learn about the outcornes of this study by 

requesting a summary. You c m  indicate the sarne on the achievement test whe-n 

you corne to participate in the study. 

If you would like to contact me in case of questions about my study or if 

you wish to withdraw at any time, 1 may be reached at 474-9292. 

Thank you for your time. 1 am looking forward to working with you. 



No, 1 do not 

Yes, 1 would 

If yes, please 

APPENDIX B 

Participation Form 

wish to participate in this study 

like to participate in this study 

provide your 

Phone 
number 

Address 

Thank You !!! 



APPENDIX C 

Telephonic Presentation - CAD group 

Hel10 , 

My name is Deepti Mathur and 1 am a p d u a t e  student in the Department of 

Clothing and Textiles. Currently I am working on my master's thesis the purpose 

of which is to investigate the transfer of knowledge from AU~OCAD@ to apparel 

specific industrial software. With the increasing use of computer aided design 

(CAD) in the apparel industry, many universities are incorporating CAD in their 

apparel design curricula to provide their students with cutting edge technologies. A 

recent survey by Wirnmer and Giddings (1997) indicates that about 39% of the 

schools in the United States are using AU~OCAD@ to teach CAD. However, the 

apparel industry does not use AU~OCAD@ for its pre-production processes. This 

gives rise to an important question: Are CAD skills taught using AU~OCAD" 

transferable to apparel specific industrial software? This study is designed to 

assess whether or not the CAD skills leamed using AU~OCAD" are transferable to 

apparel specific industry software. 1 am hoping that the results obtained from this 

study will provide evidence relevant to that question. 

Since you are one of the people who took a CAD course using AU~OCAD@, 

your participation in this study would be greatly appreciated. Participation in this 

study will provide you with an oppominity to develop patterns on the recently 

acquired apparel specific industry software - Lectra. 



We would redly like you to participate, so if you are willing please let me 

know about your time commitrnents so we can schedule a convenient time for 

you to explore Lectra. 

This study will take approximately an hour and hdf  of your time. This time 

may differ from person to person. You will be assured of complete confidentiality 

in your response since your name will only be known to me and will not appear 

anywhere on the published results of the study. After the study is complete, the 

record of names will be destroyed. At this point, 1 would also like to mention 

that you can withdraw from this study any time or refuse to answer any question 

you are not cornfortable with. 

You will have an opportunity to l e m  about the outcornes of this study by 

requesting a surnmary. You c m  indicate the same on the achievement test when 

you come to participate in the study. 

If you would like to contact me in case of questions about my study or if 

you wish to withdraw at any point of time, 1 may be reached at 474-9292. 

Thank you for your time. 1 am looking fonvard to working with you. 



APPENDIX D 

Informed Consent form 



APPENDIX El  

Demographic Profile 

Code: 

Age: 

Major: 

Sex: M- F- 

No. of credits completed (If you have a degree, this will be 120 credits) 

Cumulative G.P.A 

Please check the U of M apparel design courses you have taken: 
Pattern Development (64.219) Construction (64.21 5) 
Pattern Drafting (64,435) Tailoring (64.33 6) 
Draping (64.323) 
Cornputer-Aided Design (64.432) 
Apparel Design Certificate Program 

Please check the University of Manitoba computer science courses taken: 
None 

Introductory computer usage 1 (74.126) 
Introductory computer usage II (74.127) 

O ther (specify) 

Check the CAD programs you have used. 
AutoCAD AppareICAD 
Fittingly Sew Dress Shop 
PC Pattern SYmrnetrY- 
None O ther (speciQ) 

Are you cunently employed in the apparel industry? - Yes - No 



If yes, how long have you been employed at the apparel industry ? 

Have you previously worked in the apparel industry? Y e s  - No 

If yes, how long have you worked in the apparel industry? 

What washs the title of your job (patternmaker, rnarker maker etc.) 

Have you used any other type of CAD system for pattern development, grading 
andor rnarker making? - Yes - No 

If yes, what CAD system have you used? 

When did you last use AU~OCAD@ ? 



APPENDIX E2 

Code: 

Age: 

Major: 

Sex: M- F- 

No. of credits completed: 

Most recent G.P.A 

Please check the UM design courses you have taken: 
- Pattern Development (64.2 19) - Construction (64.2 15) 

Pattern Drafting (64.435) Tailoring (64.336) 
Draping (64.323) 
Cornputer-Aided Design(64.432) 
Apparel Design Certificate Program 

Have you used a computer before? Yes N o  

If Yes, what did you use the computer for? 
Games 
Word Processing 
Data Entry 

Grap hics 
Other (specify) 

Check the CAD prograrns you have used. 
AutoCAD 
Fittingly Sew 
PC Pattern 
None 

ApparelCAD 
Dress Shop 
S~mmetiy- 
Other (speciQ) 

Please check the UM computer science courses you have taken: 
None 

Introductory computer usage 1 (74.126) 
Introductory computer usage II (74.127) 

Other (specify) 

Are you currently employed in the apparel industry? - Yes N o  



If yes, how long have you been empIoyed at the apparel industry? 

Have you previoudy worked in the apparel industry? -Yes - No 

If yes, how long have you worked in the apparel industry? 

What washs your job title (patternrnaker, rnarker maker etc.)? 



ExpIanation Text 
Hello, 

Thank you al1 for being here today. I hope you will enjoy using the Lectra 

patternmaking system. 

If you look beside your computer terminais, you will find some foms, 

questionnaires and an instruction manual. First, please read and sign the informed 

consent form. Please note that you c m  withdraw from this study at any tirne- 

Then 1 ask that you supply us with some background information by completing 

the demographic questionnaire, Once you have completed these two forms, 1 will 

collect them frorn you. 

As you already know, you are divided in two groups - the No-CAD and the 

CAD group. Al1 of you are requested to work through some pattern development 

problems for which 1 have prepared step-by-step instructions in the accornpanying 

instruction manual. Please read the instructions carefully while working on these 

problems. Before you start, 1 will provide you with a basic introduction to Lectra. 

You are most welcome to ask me questions during my explanation. 

Turn to page 1 of your instruction manual. A glossary of t ems  that are 

unique to Lectra has been provided for your benefit. On your computer screen, 

you will find that dong with a set of patterns, there are pull down menus on the 

top of the screen which is very similar in format to any Windows-based program- 



These pull down menus can be activated by clicking button 1 of your mouse on 

them. Button 1 of your mouse is the left mouse button. 

In the exercises you will often be instmcted to click button 1 at various 

points on the patterns. One of these points will be what appears to be a square 

at the beginning and ends of entities like lines and arcs. These are caIIed end 

points and may appear in blue or white, 

Another type of point will be a crossmark. These are called characteristic 

points and may appear in white, blue or red. The red characteristic points are 

called curve points and are used to control curves of lines, arcs and circles. 

While reading the instructions, you will often corne across functions like FI 

and F2. These functions contain most of the commands that you will use in 

solving the pattern development problems. These function keys are accessible from 

the bottom right corner of the screen. Clicking on one of these keys with button 

1 of your mouse brings up a corresponding menu. 

The format or sequence may appear this way - F3 - Modification - Reshape. 

This instruction means, click on F3 at the bottom right corner of the screen and 

click on Reshape under the modification menu. Along with the function keys, 

you will also be instmcted to use some keys on your keyboard. These will appear 

within double quotes and will be in bold type. They rnay also appear as symbols. 

For exarnple this arrow pointing downward (J) stands for the Down Arrow key 

on your keyboard, 



As a result of actions performed by you, certain dialogue boxes may appear 

asking you for dx and dy options. These represent the x and y axes on the 

cornputer screen. dx represents horizontal movement on the screen and dy 

represents vertical movement on the screen. In these dx and dy boxes you will 

have to enter certain measurements which will be provided to you. An example 

would be O and 1" and have to be typed as such in the dialogue boxes. 

Before you start exploring Lectra, please note the starting time on  page 3 of 

the instruction manual. When you are done, immediateiy note your finishing time 

on the same. 

Text for the Flipchart 

button I Left mouse button 
button 3 Right rnouse button. 

O End Point. 

x Characteristic Point. 

FI, F3, FS Function keys. 

F3 - Modification - Reshape Path for accessing the function you need. 

L 

Home 

Page Down 

J 

F o z w  Keyboard keys 

a 
[ËGzI 

JPeDnl 
m 



dx and dy 

0 , 1" etc. 

x and y axes, 
dx- horizontal 
movement dy- vertical 
movement 

Current Sheet 

x 

-Y 

Curve Points 

Numbers to be typed in the dialogue boxes that 
corne up following an action performed by you. 

1 Current Sheet 1 
Available on the upper right corner of the 
screen 

AvaiIable on the status bar at the bottom of the 
screen 



APPENDIX H 
Instruction rnanual 
Glossary of terms 

button 1 
button 3 

Left mouse button 
Right mouse button. 

End Point. Appears at the beginning or end of entities like lines 
and arcs. It may be white or bIue in color. 

Characteristic Point.May appear in white, blue or red. Red points 
are called curve points and they control the curves of arcs, lines 
and circles. 

Function keys. Accessible on the bottom right corner of the screen. 
Clicking once on one of these keys with button 1 of your mouse 
will bring up the corresponding menu item. 

F3 - Modification - Reshape Path for accessing the function you need. This 
particular instruction means - Press the F3 
function and select Reshape found under 
Modification menu. 

Four Key board keys 

.1 

Home 

Page Down 

J 

dx and dy 

1 Home 1 

x and y axes. 
dx- horizontal 

movement 
dy- vertical movement 



O ,  1" etc. Numbers to be typed in the dialogue boxes that 
corne up following an action performed by you. 
If double quotation marks appear after the 
number, type these marks after the numbers. 

Current Sheet ICurrent Sheet 1 

Curve Points 

AvailabIe on the upper right corner of the 
screen 

1 Curve points] 

Available on the status bar at the bottom of the 
screen 



Code 

Starting time Finishing time 

Design #1 
Manipuluting single darts 

Using the one dart sloper as the base, move the dart to the center 
front/waist intersecfion. 

Procedure 
1) Click button 1 on the bodice front one dart sloper 
2)  Click on Current Sheet. 
3) Press Home. This will enable you to view the pattern closely. 

Extending the waist durt to the bust point 

4) F3 - Modification - Reshape 
Click on the tip of the dm. A dialogue box will appear with options 
dx, dy, di and Rotation. 
Press .L before entenng -On24 beside dx. Press -L and enter O beside 
dy box. 
Press and the dialogue box will disappear. The dart is extended to 
the bust point. 

Pivoting the waist darî to the center fi.ont/waistline intersection 

5)  F5 - FoIds - Pivoting Dart 
Click button 1 at each of the following 
points: 
a) Tip of the dart (bust point) 
b) End point of the dart leg closer to the 
center front 
c) End point of the dart Ieg closer to the 
side seam 
d) End point of the new dart location 
(center front/waist intersection) 

6) After the last click, a dialogue box appears 
asking you for the ratio of the dart. This 
is the percentage of the dart that will be 
Since this wil1 remain a one dart pattern, press the -1 on the keyboard 
and enter 100 in the ratio option to move the entire dart. 



Press Enter to subrnit this information. 

7) Page dolm to view the modified pattern. Lectra creates a new sheet for 
the pattern you are working on whenever a major action is performed. 
For example, transfemng darts or closinp dart ends. 

To smooth the waistline at the old dart locafion 

8) F3 - Modification - Attach 
Click twice on the blue end points marking the original dart location. 

9) F3 - Modification -Merge 
Click on the blue end point you have just attached in step 8 until it becomes a 
blue characteristic point. 

F3 - Modification - Deletion 
Click on the blue characteristic point. It disappears. 

10) If the center front is not paralle1 with the x- axis. 
F2 - Orientation - Rot 2 pt 

Click once on each of the two blue end points at the center frontheckline 
intersection and the center front/waistline intersection. 

To see the entire piece, press Home. 

Shorfenîng the bust dart 

11) F3 - Modification -Reshape 
Click on the dart tip (bust point). In the dialogue box that appears, press the 
before entering 0m24 beside dx. Press & and enter O beside dy. 

Press the k and the dialogue box disappears. 

Shaping the dart ends 
12) Select F5 - FoIds - Dart Cap 

Click once at each of the following points: 

a) The dart tip (apex of the dart) 

b) End point of the dart leg by the side seam 

c) End point of the dart leg by the center front. 

13) Page Down to view the modified pattern with the dart end closed. 



Turn the page to look at the finished pattern. 

The finished pattern Iooks fike this: 

Congratulations !!! You have successfully coinpleted the first pattern 
development task . 



Design #2 
Manipuluting two darts 

Dividing the single dart into two and moving them to different locations 

Procedure 
1) Press J to view dl the pieces on the screen 
2) Click on Current Sheet on the upper right corner of the screen. 
3) Select the bodice front one dart sloper by clicking button 1. 

Exfending the waisf dart fo the bust poin 
f 

4) F3 - Modification - Reshape 
Click on the tip of the dm. A dialogue box appears with options dx, dy, dl 
and Rotation. 

Press before entering -OW24 beside dx. Press and enter O beside dy 

Press and the dialogue box disappears. The dart is now extended to the 
bust point. 

Pivoting half of the waist dart tu center front/waistline intersection 

5) F5 - Folds - Pivoting Dart I 1 

Click button 1 once at each of the following points: 

a) Tip of the dart (bust point) 

b) End point of the dart leg close to the center 
front 

c) End point of the dart leg close to the side 
seam 

d) End point of the new dart location (center 
front at waist) 

a) After the last click, a dialogue box appears asking you for the ratio 
of the dart. This is the percentage of the dart that will be moved to 
the new location. Since this will be a two dart pattern, press and 
enter 50 in the ratio option to move half of the dart. 

Press Enter to submit this information. 

6) Page Down to see the modified pattern. 

7) If the center front is not parallel to the x-axis, 



F2 - Orientation - Rot 2 pt 
Click once on the center fronîlneckline and center frontfwaistline 
intersections. 

8) Press Home to view the pattern closely. 

Pivoting ofher half of waist darî tu shou lderhscye  intersection 

9) F5 - FoIds- Pivoting Dart 
Click button 1 at each of the following points of the original bust dm:  

a) Tip of the dart (bust point) 

b) End point of the original dart leg closer to the center front 

c) End point of the original dart leg closer to the side seam 

d) New dart location at the shoulder/annscye intersection 

9) After the last click, a dialogue box appears asking you about the ratio of 
the dart. This is the percentage of the dart that will be moved to the new 
location. Since this is the last dart of a two dart pattern, press and 
enter 100 in the ratio option. 

Press Enter to submit this information, 
23)Page Down to view the modified pattern. 

To snzooth the waistline af the oZd darî location 

L2) F3 - Modification -Attach 
Click twice on the blue points marking the o n a n d  dart location. 

13) F3 - Modification - Merge 
Click once on the blue end point you attached in step 12. It becomes a 
characteristic point. 

F3 - Modification - Deletion and click on it the charactenstic point. 
It disappears. 

Shortening the ditrts 

14) F3 - Modification - Section 
Click on the charactenstic points at the dart apex and at the 
waistline. 

15) F3 - Modification - Reshape 
Click on the dart tip (bust point). Move the mouse to determine 
which dart you have picked. If the waist dart moves with the 



movement of the arrow enter the folIowing information in the 
dialogue box that cornes up. 

Press & before entering 0m24 beside dx. Press and enter -OW1O 
beside dy. 

Press and the dialogue box disappears. 

If the shoulder dart moves with the movement of the arrow, enter 

the information in step 16 in the dialogue box that appears. 

16)To shorten the shoulder dart enter the following information in the 
didogue box that cornes up. 

Click on the tip of the shoulder dart- 

A dialogue box appears. 

Press -L before entenng -0~24 beside dx. Press and enter 0.22 beside dy. 

Press and the dialogue box disappears. 

Note: Both the center front/waistIine and the shoulder darts have to be 
shortened. 

Shaping the da& ends 

17) F5 - Folds - Dart Cap 
Click once at each of the folIowing points for the center frodwaist 

dm:  

a) Tip of the dart (apex of the dart) 

b) End point of the dart leg by the side seam 

c) End point of the right dart leg at the center front 

18) Page Down to see the rnodified pattern 

19) Click button 1 once at each of the fo1Iowing points for the dart at the 
shoulder/armscye intersection: 

d) Tip of the dart (apex of the dart) 

e) End point of the dart Ieg at the shoulder closer to the neckline 

f) End point of the dart leg at the shoulder/armscye intersection 

2O)Page Down to view the rnodified pattern which appears with the dart 
ends closed. 
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Turn the page to see the finished pattern. 

Congratulations!!! You have successfully completed the second 
pattern development task . 



Design #3 
Converting Darts to Flore 

Starting from the two dart skirt front, pivot the darts tu the hemline and 
convert them tu flare 

Procedure 
1) Press J to view d l  the pieces on the screen. 
2) Click on Current Sheet. 
3) Select the skia front by clicking button 1 once- 

Measuring flze distance fiom the darf tips tu the cenfer j h z r  

4) F8 - Measurement - Length 
Click on the tip of the dart closer to the side seam. Holding the Ctrl key 
click on the center front line. Release Ctrl Key. 

F8 - Measurement - Spreadsheet (size 10) to view the distance between the tip 
of the dart close to the side seam and the center front. 

Record this distance as Distance 1= 

5) Click on the blue title bar of the spreadsheet and holding button 1, move 
it up on the screen. Click button 1 once on the close bar to get rid of 
the spreadsheet. 

6) Repeat steps 4 to 5 to view the distance between the dart tip doser to 
the center front. 

Record this distance as Distance 2= 

Click on the blue title bar of the spreadsheet and holding button 1, move it up 
on the screen. Click button 1 once on the close bar to get rid of the 
spreads heet. 

Murking the new dart locations 

7) F I -  Points - Add point 
Click on the end point at the center front/ hemline intersection and drag up on 
the hemline until the measurements beside the arrow read the length for 
Distance 2. 

Repeat this step for the length taken for Distance 1. 



Pivoting darts to new locations on the hemline 

8) F5 -Folds - Pivoting Dart, 
Click button 1 once at each of the following points for the dart 
closer to the center front: 
a) Tip of the dart. 
b) End point of the dart leg close to the 
side searn 
c) End point of the dart leg close to the 
center front 
d) New dart location (the characteristic 
point closer to the center fronthemline), 

9) After the last click, a dialogue box appears 
asking you for the ratio of the dart. This is 
the percentage of the dart that will be rnoved 
to the new location. 

Press 4, enter 100 in the ratio option and press Enter. 
10) Page Down to view the modified pattern. 
Il)  Repeat steps 8 to 10 for the remaining dart. 

12) F2 - Orientation - Rot 2 pt 
Click once on the center fronilwaist intersection and the center 
front/hemline intersection. 

Press Home to view the full pattern. 

Slraping the darf ends 

13) F5 - Folds - Dart Cap. 
Click once at each of the following points for the dart close to the 
side seam: 
a) Tip of the dart 
b) End of the dart closer to the side seam 
c) End 'of the dart closer to the center front- 

14) Page down to view the modified pattern. 

15) Click once at each of the following points for the dart close to the center 
front: 

a) Tip of the dart 
b) End of the dart closer to the center front 
c) End of the dart closer to the side seam. 

16)Page Down to view the modified pattern. 

17)If the center front is not parallel to the x-axis, 



F2 - Orientation - Rot 2 pt 
Click on the bIue end points at the center frontkaistiine intersection 
md center fronthemline intersection. 

Press Home to see the entire piece. 
18)To smooth the waistline at the original dart location, 

F3 - Modification - Attach 
Click only twice on each of the two blue end points that mark 

the locations of the old darts. 
19) F3 - Modification- Merge 

Click on each of the blue end points on the waistline that mark 
the location of the old darts until they become charactenstic points. 

20) F3 - Modification - Deletion 
Click on the characteristic points that appear following the action in 
step 19. A h ,  click once on the notches and charactenstic points that 
appear on the hemline. 

Smooth the hemline 
Click once on the notches and charactenstic points that appearon the 

hemline 

To add new curve points 

21)Click on Curve Points on the bottom left comer of the screen. 

22) FI - Points - Add Point 
CIick on the center fronthemline intersection with button 1. 

Holding the Shift key, drag up to the location on the hemline where 
you need a curve point. 

Repeat this step untill you have added at least 7 c u v e  points. 

23) F3 - Modification - Reshape 
Shape the hemline by clicking and dragging repeatedly on these 

curve points. 

24)Turn off curve points by clicking on Curve Points on the status bar at 
the bottorn Ieft comer of the screen to conceal them. 

Tum tha page to look at the finished pattern. 



Congratulations!!! You have successfully completed the third 
pattern development task . 

Only huo more to go!!! 



Design # 4  
Adding jùllness to the sleeve cap 

Procedz~re 
1) Press J to view al1 the patterns on the 

screen, 
2) Click on Current Sheet , 
3 )  Select the sleeve by clicking on it once. 

Breaking the capline in half 
4) F3 - Modification - Section 

Click on the blue end point on 
the top of the sleeve cap. 

5 )  F3 - Modification - Debch 
Chck twice on the blue end point at 
the top of the sleeve cap. 

Adding fzdhess to the sleeve cap 

6) F I -  Points - Add Point 
Click once on the end point 1 (Fig. 1) and drag up on the 

wristline until the rneasurement beside the cursor reads 4'6. 
A characteristic point appears. 

7) F3 - Modification - Section 1-- '-- 
cl z-- 

.J 

i 
Click button 1 once on the ,/ i 
charactenstic point you just created */ i 

T 
\ 

It becomes an end point. 
L- 

3- 
/ 

8) F3 - Modification - Detach F Y- /*a 
'e- 

Click button 1 twice on the end poin i v t q .  : La---.-- 
created in the previous step. 

9) F3-Modification-Stretch 
Click once on each of the blue end 
points 1 and 4 (Fig. 1) of the sleeve ci 
A dialogue box appears. 
Press .L before entering O beside 
Shift X, press .L and enter 1'16 
beside Shift Y. 

Press -1 and the dialogue 
box disappears. 

10)Click once on each of the blue end points 
1 and 3 (Fig. 2) of the sleeve cap. 
A dialogue box appears once again. 



Press -& before entering O beside Shift X press & again and enter - 
1'16 beside Shift Y. Press -1 and the dialogue box disappears. 

Adding height to the sleeve cap 

11) FI- Points' - Division 
Click once on each of the two blue end points 3 and4 (Fig.2) on 

the sleeve cap. A dialogue box wiII appear at the top left hand corner 
of the screen asking for division nurnber. Type 2 in this box and 
press Enter. A blue characteristic point appears between the two blue 
end points. 

12)F3 - Modification - Reshape. 
Click once on the characteristic point at the sleeve cap (Iocated 

between the 
two blue end points). 
A dialogue box cornes up. 
Press 4 and enter -0"24 beside dx and O beside dy. 
Press and the dialogue box will disappear. 

13)F3 - Modification - Pin 
Click button 1 once on al1 the end points and the notches on the 

sleeve cap except points 3 and 4. 
14) F3 - Modification - Move 

Click once on one of the blue end points on the top of the sleeve 
cap and holding the Shift key, click on the charactenstic point. 

15) Repeat the above step with the other end point. 
16)F3 - Modification - Attach 

CLck on the blue end point at the top of the sleeve cap and end 
point 1 on the wristline until al1 the end points are attached. The cap 
line is finished. 

17)F3 - Modification - Remove Pin 
18) F3 - Modification - Merge 

Click button 1 once on end point 1 (Fig. 2). 
19) F3 - Modification - Deletion 

Click once on the characteristic point you just created in the previous 
step. 

T m  the page to look at the finished pattern. 



Coizgratulations!!! You have successfuly completed the fourth 
partern development task . 



Design #5 
Drawing a styleline and adding seam allowances to it 

Procedure 
1) Press J to view al1 the patterns on the screen. 
2) Click on Current Sheet. 
3) Select the one dart bodice front sloper by clicking on it once. 

Slzapilzg the dart ends 7 

4) F5 - Folds - Dart cap 
Click once at each of the following points 
for the bust dart: 
a) Tip of the dart (apex of the dart) 
b) End point of the dart leg by the side 
searn 
c) End point of the dart leg by the center 

front 
5) Page Down to view the modified pattern. 

Creating the styleline 

6) F I -  Points - Relative point 
Click on the side seam and armhole intersection and drag it towards 
the hemline until it reads 4O 22 and click once on the side seam line. 

Then click once on the neckline and center front intersection and drag it 
down towards the hemline until the arrow reads 4-22 and click once 
on the center front line. 

You will notice that two charactenstic points appear at these locations. 
F I -  Lines - Straight and draw a line between these two characteristic 

points. 

Cutting the bodice ut the styleline 

7) F5 - Derived pieces - Cut2Pts 
Click on the two blue end points marking the ends of the style line. 

8) Page Down to view the modified pattern. 

Adding seam allowance to the styleline 

9) F4 - Industrialization - Line seam 
Click once on the style line and drag until the dialogue box on the 
upper Ieft hand corner reads 0" 16- 

Page Down and repeat this step for the other part of the bodice front. 
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The finished patterns should look like these: 

Congratulations!!! You have now successfully completed al2 thejive 
pattern development tasks using Lectra Systèmes software. 

Please note your finishing time on page 3 of the manual and 
return i t to  me!! 



Appendiv 1 
Achievement Test 

PIease circle the correct answer. 

1) Which cornmand is used to extend the dart tip to the bust point? 

a) Reshape 

b) Move 

c) Stretch 

d) none of the above 

2) What. is the use of the command Dart Cap ? 

a) Locating the bust point 

b) Reshaping the bust point 

c) Moving the dart 

d) Shaping the dart ends 

3) Using the one d m  doper, what ratio (%) 

would you enter in the dialogue box while 

executing the Pivoting Dart command to create 

this design? 

a) 100 

b) 50 

c) 75 

d) none of the above 



4) Which function key would you use to create style lines ? 

a) FI b) F2 c) F3 d) FS 

5) Which function key contains the cornrnands that help you shape the ends of a 

dart? 

a) FI b) F2 c) F3 d) FS 

6) To shorten the bust dart in this problem, you have to rnove the dart tip by 1- 

from point 1 to point 2. What would you enter in the dx option of the dialogue 

box that appears when you click on the dart tip? 

a) ln 

b) -1- 

c) la and 32th 

d) 0 

e) none of the above 

7) In which menu do you find the function for measuring the distance between two 

points? 

a) FI 

b) F3 

C) F8 

e) none of the above 



8) What does the spreadsheet cornmand do? 

a) measures the distance between two points 

b) displays the distance between two points 

c) none of the above 

9) Circle the correct sequence of commands used to delete one of the end points 

that mark the old dart location 

a) F3 + Modifications -> Merge; F3 -t Modifications + Delete 

b) F1 + Points + Add Point; F3 + Modifications + Delete 

c) F3 + Modifications + Reshape; F3 Modifications -+ Delete 

d) F3 + Modifications + Section; F3 Modifications + Delete 

e) none of the above 

10) To correct the orientation of a pattern, the center front of which is not 

parallel to the x-axis, what selection of commands would you use? 

a) FI + Straight + Line 

b) F2 + Orientation -t Rot 2 pts 

C) F2 + Orientation + -90' 



Il)  What happens when you press J on the keyboard? 

a) the pattern piece on the screen is enlarged 

b) the pattern of your choice is selected 

c) al1 the patterns are arranged on the desk top 

d) none of the above 

12) What do the dx and dy options signify? 

a) dx is the horizontal movement on the screen and dy is the vertical 

movement on the screen. 

b) dx is the vertical movement on the screen and dy is the horizontal 

movement on the screen. 

c) none of the above 

13) To make the armhole curve smoother, which of the following commands will 

you use? 

a) Stretch 

b) Move 

c) Reshape 

d) none of the above 

14) When pivoting darts, what is the first end point that you click a n  ? 



a) bust point 

b) left dart Ieg 

c) dart tip (apex of the dart) 

d) right dart Ieg 

15) What key is depressed to view one current sheet on full screen? 

a) J 

b) Page Down 

c) Home 

d) none of the above 

Thank you for completing the test. Please indicate below if you would Iike to 

receive a summary of results 

Yes, 1 would like to receive a summary of results 

No, 1 would not like to receive a summary of results 






