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This study measures the extent to which the Texas 

Education Agency's 1963 monograph on drafting, Drafting, 

Grades 7-12, A Tentative Bulletin, is used in the state's 

secondary schools and its effects upon classroom activities. 

Information for the study comes from a questionnaire completed 

by a random selection of seventy-eight drafting instructors. 

The first chapter of the study introduces its problem, 

purpose, limits, procedures, and organization. The second 

reviews other TEA information on drafting curricula; the 

third describes the collection of data; the fourth presents 

the data itself; and the fifth and final chapter summarizes 

findings, conclusions, and recommendations. 

The study reveals that (1) many of the state's teachdrs 

have no access to the monograph; (2) small schools,offer 

little variety in drafting curricula; (3) many drafting 

instructors teach industrial arts subjects outside of their 

specialized field; (4) few are assigned subjects other than 

industrial arts; (5) the monograph is being used rather 

extensively, in view of its limited distribution; (6) the 

respondents have an average of 9.32 years' teaching experience; 



(7) their teaching load averages 3.75 classes per day; (8) 

each class contains an average of 24.1 students; and (9) 

55.1 percent of the respondents hold the master's degree, 

42.5 percent the bachelor's, and 2.5 percent no formal degree. 

Based upon these findings, it is concluded that, although 

small schools offer less variety in drafting courses than do 

large ones, there is no connection between school size and 

use of the monograph's guidelines for course content. The 

large percentage of respondents who teach outside of their 

specialty is probably due to limited teaching personnel and 

limited student demand for certain courses. The rarity of 

respondents' teaching other than industrial arts courses 

indicates that administrators prefer that' teachers concentrate 

upon their specialized courses. The monograph is being used 

extensively by drafting teachers, most of whom seem to find 

it useful in course construction. However, too few teachers 

are aware of the monograph's availability as an aid in course 

planning. Respondents show interest in this study of the 

monograph's use; only two of the seventy-eight have not 

requested copies of the results. Although most respondents 

have better-than-average workloads, the number and size of 

classes seem unrelated to use of the monograph. Teacher 

experience undoubtedly affects course content but appears 

unrelated to use of the monograph. Although the high per-

centage of graduate degrees among the respondents indicates 



an advanced level of professionalism in Texas, it is of 

doubtful significance to their use of the monograph. 

This study leads to the recommendation that Texas draft-

ing teachers be informed of the monograph's availability and 

its possible benefits. Further, the monograph should be 

redistributed among them. At a higher level, Texas colleges 

and universities which educate drafting teachers should 

incorporate the monograph into their curricula; among 

institutions of higher learning, a better awareness of high 

school offerings should promote cooperation between insti-

tutions and establish a greater degree of statewide stand-

ardization in drafting curricula. Finally, studies such as 

this should be extended to other areas of industrial arts, 

thus providing a more complete evaluation of the field's 

progress in Texas secondary schools. 
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CHAPTER I 

INTRODUCTION 

Although American secondary school education has several 

important functions, its integrating aspect is surely one of 

the most vital to the nation's future. The integrating function 

of education is based on the premise that certain likenesses 

should be developed in individuals to give some degree of 

solidarity to the population. Furthermore, since the American 

society is predominantly industrial, one of the school's most 

definite responsibilities is to help preserve the socio-

industrial milieu. In fact, this function may be credited with 

the very creation of the American school system (12, p. 1). 

It appears that the lives of Americans will be increasingly 

influenced in future years by developments and extensive 

growth in industrial technology. Therefore, industrial arts 

subjects, and drafting in particular, should continue to re-

ceive a great deal of emphasis in the general education of 

American youth. With this knowledge in mind, the Texas Edu-

cation Agency has made significant progress in evaluating and 

updating the industrial arts education programs within the 

state. 

One of the most effective methods of improving the 

curricula of the industrial arts programs has been through 

1 



extensive research by competent professionals engaged in some 

phase of industrial arts education. The most prominent accom-• 

plishment of such educators has been the publication of a 

monograph in February of 1963. Drafting, Grades 7-12, A 

Tentative Bulletin was prepared as a suggested course of study 

for drafting as it should be taught at the secondary level. 

The monograph contains information suitable for assimilation 

into standard drafting curricula for the purpose of improving 

student concepts of industrial arts. 

All too often, teachers fail to provide appropriate 

learning experiences for students. In addition to under-

standing the principles of learning, the successful teacher 

must know how to apply these principles. A teacher many times 

labors under the illusion that he is teaching, when he is 

really only dispensing unrelated factual information. 

"Learning to be effective requires activity, and the teacher 

must provide wholesome experiences that result in purposeful 

activity" (6, p.26). Furthermore, in developing a course of 

study for any subject, the teacher must (1) anticipate certain 

desirable student outcomes and (2) choose definite means by 

which objectives may be attained. 

The drafting bulletin prepared by the Texas Industrial 

Arts Association and printed by the Texas Education Agency 

includes not only tentative courses of study but also a list 

of desirable objectives to be attained through the presentation 



of the subject matter. For example, a terminal objective for 

drafting in Grades 9 through 12 is that the course "should 

create a consciousness of the importance of industry and 

help students to make choices for life occupations" (12, p. 3), 

It is especially important that industrial arts educators 

keep abreast of recent developments in their field since 

present trends indicate that human life will be increasingly 

influenced by industrial technology in the coming years. In 

1968, John Richards, of the Industrial Arts staff of North 

Texas State University, conducted a study in cooperation with 

the Texas Education Agency for the purpose of determining 

teaching and program trends in the industrial arts field. It 

is also vital that various other facets of industrial arts 

receive similar attention. It is estimated that over fifty 

percent of the population of the United States now work in 

industrial occupations. With this factor in mind, the Texas 

Industrial Arts Association feels that, "Since drafting is the 

universal language of industry, it then appears important 

that youth develop the ability to communicate effectively in 

the industrial vernacular" (12, p. 1). 

As one of the most important facets of industrial arts, 

drafting can serve a valuable purpose in the education of 

youth. Furthermore, a study of drafting as it is being 

taught in the secondary schools may contribute valuable in-

sight into the conditions now prevailing.in industrial arts 
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education. The present study, therefore, attempts to determine 

some of the conditions now existing in drafting education in 

the state of Texas and to show how the 1963 TIAA-TEA drafting 

bulletin is being used by drafting teachers in their attempts 

to improve the teaching-learning situation. 

This study may benefit several groups who play vital roles 

in industrial arts education. First, industrial arts teachers 

will be able to compare their courses with those of other 

teachers throughout the state, thus gaining ideas for the 

improvement of their own programs. Second, school adminis-

trators should find the study helpful in setting up new draft-

ing programs or expanding existing ones within their own 

systems. Finally, institutions concerned with the profes-

sional preparation of industrial arts teachers may be able to 

obtain useful insights into the subject areas presently taught 

in secondary drafting classes. 

Statement of the Problem 

The problem of this study is to survey the content of 

drafting courses in Texas as it relates to teacher usage of 

information compiled by the Texas Education Agency. In 

particular, the study attempts to determine ways in which the 

1963 TIAA-TEA monograph on drafting is being successfully 

utilized in classroom and shop by industrial arts instructors 

in Texas secondary schools. First, it is necessary to deter-

mine the extent to which the monograph is presently being used. 



The following questions are helpful in reaching con-

clusions : 

1. To what extent are Texas Teachers employing the 

monograph in determining the content of their courses? 

2. Do the teachers have access to a copy of the 

monograph? 

3. Is course content in any way affected by conditions 

imposed upon a teacher who is assigned to teach a subject 

other than drafting? 

4. Do factors such as teaching experience and level of 

education affect the teacher's use of the monograph? 

Purpose of the Study 

The purpose of the study is to determine the degree to 

which Texas industrial arts teachers are accepting and using 

the monograph on drafting, grades 7-12, published by the 

Texas Education Agency in 1963. 

Background and Significance of the Study 

The monograph on drafting was prepared and published in 

an effort to furnish tentative guidelines for developing the 

drafting programs in Texas secondary schools. AsM.D. 

Williamson, Chairman of the Drafting Committee of the Texas 

Industrial Arts Association, has suggested, the monograph 

"should be seen as an attempt to delineate each course in 

terms of concepts to be developed by students rather than in 

terms of 'doing and knowing units'"(12, p. i). 



Upon the request of the Texas Education Agency, the Texas 

Industrial Arts Association set about the task of preparing 

the monograph, with the assistance of professional teachers. 

This preparation was directed by industrial arts teacher-

education administrators and faculties. A committee was made 

up of Texas Industrial Arts Association members for the pur-

pose of preparing the monograph. They began their work by 

defining drafting and justifying its place in the curriculum. 

Nine full-term drafting courses were then conceived and their 

course content carefully outlined. Included in the course 

outlines were a general overview of the course, sections 

concerned with the selection of students and class scheduling, 

an item-by-item listing of learning objectives, and definitions 

of expected student achievements during each course. 

A number of. thought-provoking questions in the foreword 

of the monograph are intended to unearth problems in need of 

solution at the beginning of an instructor's use of the mono-

graph. These questions treat such subjects as the adequacy 

of physical classroom facilities, teacher training and ability, 

the flexibility of the courses outlined, and the adequacy of 

appraising the ability of course enrollees. 

The monograph is presented as an attempt to improve 

drafting instruction within Texas classrooms. In introducing 

the final product, however, the committee admits that its 

work has only begun. It anticipates that, as its suggestions 



are discussed in workshops sponsored by regional industrial 

arts associations, constructive criticism and new ideas will 

be offered to improve its publication. Primarily, the 

committee hopes that the monograph will receive careful study 

by Texas industrial arts teachers. The present study is based 

upon this hope. 

Recent and Related Studies 

Several studies are notable among the body of research 

on industrial arts curricula. One of these studies is aimed 

at determining the effects of high school drafting instruction 

upon the achievement of college drafting students. In 1954, 

Roy G. Evans surveyed the schools in Van, Texas, to determine 

the need for additions to the existing industrial arts curric-

ulum in that city. In his discussion of drafting, Evans 

mentions several of the major features of drafting courses. 

These features are now incorporated in the TIAA drafting 

bulletin (4, pp. 15-16). 

Merrill D. Williamson created a proposed high school 

industrial arts curriculum from a combined study of the 

resources of four high schools faced with imminent closure 

because of decreasing enrollments. Drafting was among the 

other existing industrial arts courses which Williamson sur-

veyed at the four schools to determine curricula for the new 

school. He notes that drawing an item often stimulated a 

student's desire to construct what he had drawn (14, p. 66). 
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Sam J. Ottinger's study of industrial arts programs in 

Texas black high schools shows that their drafting curri-

cula are not significantly different from the offerings of 

other public schools (8, p. 90). Ottinger lists a number of 

items found in the drafting courses for blacks which are 

commonly found in other high school drafting courses through-

out the state (8, p. 12). 

Finally, a study by Richard Stotts provides some 

interesting insights into secondary drafting programs. In 

this study, not confined to the state of Texas, Stotts con-

cludes that a student in the beginning level of college draft-

ing benefits by having experienced secondary-level drafting 

courses. Furthermore, he reports that the quality of the 

secondary school courses taken has more bearing on achievement 

in college drafting than does the quantity of courses taken 

(11) . 

Definition of Terms 

Large schools are those schools classified by the Uni-

versity Interscholastic League as "AAA" and "AAAA." Such 

schools contain 450 students or more. 

Small schools are those schools classified by the Uni-

versity Interscholas tic League as "A" and "AA." Such schools 

contain between 115 and 449 students. 

Monograph is the term used in text to describe the publi-

cation of the Texas Education Agency entitled Drafting, Grades 

7-12, A Tentative Bulletin. 



Contacted teacher is the term used to describe any 

teacher selected as a recipient of the questionnaire and 

checklists which formed the basis for data included in this 

survey. 

Responding teacher is the term used to describe any 

contacted teacher who completed and returned the desired 

information. 

Index of usage is the term created as a title for a 

number derived by mathematical computations from the collected 

data, with the purpose of indicating teacher usage of the 

monograph. 

Industrial Arts is defined as "Those phases of education 

which deal with industry, its organization, materials, occupa-

tions, processes, products, and with the problems resulting 

from the industrial and the technological nature of society" 

(13, p. 2). 

Limitations of the Study 

This study was limited to junior and senior high schools 

located within the state of Texas. 

Of 100 teachers contacted, seventy-eight responded to 

the questionnaire (see Appendix B). The teachers were chosen 

at random, twenty being selected from each of the following 

classes of schools: "B," "A," "AA," "AAA," and "AAAA." 

Seventy-eight of the contacted teachers responded. The data 

herein presented, therefore, are limited to information taken 
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from these seventy-eight responses. Each recipient of the 

questionnaire and the checklists (see Appendix C) was a 

teacher of drafting, and the numbers were confined to one 

teacher per school surveyed. 

Procedure of the Study 

In developing a process for gathering information needed 

in the study, the first step was to prepare a means for 

measuring the degree to which the monograph on drafting was 

being used by Texas teachers. A questionnaire for obtaining 

general information and checklists designed to obtain detailed 

information were prepared. The checklists, nine in number, 

cover the following subject courses: 

General Drafting 

Architectural Drafting I 

Architectural Drafting II 

Machine Drafting I 

Machine Drafting II 

Pre-Engineering Drafting 

Pre-Engineering Descriptive Geometry 

Technical Drafting I 

Technical Drafting II 

The checklists contain a number of selected items from each 

course outlined in the monograph. Although all items for each 

course outlined in the monograph are valuable, a limited 

number of each were chosen as a means of gauging the extent 



11 

to which the Drafting Committee's suggestions are being 

followed. 

A letter (see Appendix A) was sent to each recipient of 

the questionnaire and checklists, pointing out the impor-

tance of the study and asking for cooperation. 

The 100 teachers expected to participate in the survey 

were chosen at random from Texas school directories prepared 

by the Texas Education Agency. A random table of numbers was 

made, and teachers who corresponded to the numbers in the 

table were selected from the directories. Questionnaires, 

checklists, and the letter of explanation were mailed to the 

selected teachers. Responses on the returned questionnaires 

and checklists were recorded on a master control sheet for 

tabulation and evaluation. 

Organization of the Study 

The study is organized according to the following 

arrangement: 

Chapter I is an introduction to the study and includes 

the introduction, a statement of the problem, the purpose of 

the study, the background and significance of the study, recent 

and related studies, definitions of terms, limitations of the 

study, procedures of the study, and organization of the study. 

Chapter II contains curriculum offerings and suggested 

course content as outlined in bulletins of the Texas Edu-

cation Agency. 
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The selections of criteria used in the study is pre-

sented in Chapter I I I , along with the preparation and appli-

cation of the checklists and an organization of data. 

The relevant data are presented in Chapter IV. 

Chapter V presents a summary, findings, conclusions, and 

recommendations. A bibliography and three appendices follow 

the final chapter. 
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CHAPTER II 

A PRESENTATION OF CURRICULUM OFFERINGS AND COURSE 

CONTENT FOR THE AREA OF DRAFTING AS SUGGESTED 

BY THE TEXAS EDUCATION AGENCY 

As a sound basis for the present study, Bulletin 615 

of the Texas Education Agency is used in coordination with the 

1963 monograph on drafting. The following brief course out-

lines provide a view of the essentials of each course as seen 

by the Agency. 

General Curriculum 

The area of drafting contains a sequence of nine courses 

for presentation at the secondary level, commencing on a 

general survey level and ascending to a level of speci'alized-

skill development. The primary offering--General Drafting--

introduces the field of drafting and provides a preview of 

subsequent courses available to skilled and interested stu-

dents. Basic skills and knowledge are included in this 

general course, along with a general overview of the total 

scope of the secondary drafting curriculum. The course con-

stitutes the prime prerequisite of more advanced courses. 

Architecture is the subject of two advanced courses, 

namely Architecture I and Architecture II. These courses 
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provide a general knowledge of residential design and con-

struction, as well as information helpful to future homeowners 

and homemakers. 

Machine Drafting I and Machine Drafting II are advanced 

courses dealing with machine tools and parts, measuring de-

vices, and industrial machine processes. Basic drafting skills 

are developed to a high degree, and industrial drafting room 

practices and procedures are closely followed. 

A college-preparatory course is offered in Pre-Engineering 

Drafting. Taught on a college level with college textbooks, 

this course presents the student with problems similar to 

those encountered by college engineering majors. Pre-

Engineering Descriptive Geometry is a course with objectives 

similar to those of Pre-Engineering Drafting, and is intended 

only for those students who are exceptionally skilled and quite 

serious about an education in an engineering or technological 

field. 

Technical Drafting I and Technical Drafting II are 

offered with a degree of flexibility. These courses are 

adjustable within limits defined by individual student needs 

and abilities. Several of the many fields of drafting may be 

included within the scope of these two courses. 

Subject Matter of Approved Courses 

General Drafting, as an introductory course, emphasizes 

initial acquisition of basic drafting skills, including the 



17 

handling of pencils and other basic draftsman's tools. This 

course concentrates upon principles of orthographic pro-

jection, with exploration into auxiliaries, pictorials, and 

perspectives. General Drafting also introduces section views. 

Freehand sketching is brought into the curriculum in 

this course, and size and shape description are also included. 

Dimensioning practices are applied to various types of working 

drawings. Problem-solving activities are extended into geo-

metric construction, and lettering is taught according to the 

specifications of the American Standards. 

The two units in architectural drafting further empha-

size basic drafting skills and the correct use of tools. 

Architectural drafting practices, such as lettering, lines, 

and dimensioning, are employed in classroom exercises. 

The first course, Architectural Drafting I, concentrates 

on residential construction. Methods and procedures employed 

in building a home are included, beginning with field trips 

to actual construction sites. Complete plans for a small 

home are executed, including plot plan, floor plan, foundation 

plan, elevations, pictorial presentation, and framing details. 

Architecture II is an expansion of the techniques and 

skills learned in the earlier course. Various presentation 

media are studied by the execution of perspective renderings 

and models. Renderings are practiced in watercolor, pencil, 

and ink wash. Models are constructed to scale, with the use 

of appropriate materials. 
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Related activities include writing specifications, 

preparing cost estimates, studying custom designing and 

modular construction, and applying practices and procedures 

to large building structures. 

Machines and their component and related parts are 

studied in Machine Drafting I and Machine Drafting II. Class-

room activity consists of drafting working drawings of complex 

machine parts. Standard machine drafting practices are 

followed, and machinery publications, handbooks, and guides 

are used as resource materials. 

These two machine drafting courses especially emphasize 

projection methods, pictorial drawings, and indicating di-

mensions and tolerances. Skills are expected to approach 

a professional level, and knowledge should expand through 

exercises in simple machine design. Related activities extend 

to the study of standard shop practices and familiarization 

with common shop tools. Students are taught to use measuring 

devices such as calipers, micrometers, and setting up their 

tools and checking workpieces. 

Two college-preparatory courses are Pre-Engineering 

Drafting and Pre-Engineering Descriptive Geometry. These 

courses allow prospective majors in engineering and tech-

nology to appraise their own abilities in these fields. Text-

books and instructional materials are similar to those used 

in college courses , and students are required to work in an 

independent and professional atmosphere. Skills are developed 
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in the use of professional drafting equipment and tools. 

In the Pre-Engineering Drafting course, exercises are 

performed in several types of multilevel pictorial pro-

jections. Several methods of auxiliary and section drafting 

are studied, along with pattern development and intersections. 

Principles learned are put into practice in a limited number 

of machine-drafting problems. Working drawings assigned 

concern standardized machine parts and graphic methods of 

representing them. 

Pre-Engineering Descriptive Geometry, the other course 

for college-bound students, concentrated upon drafting theory. 

Drafting of points, lines, and planes and the application of 

the principles of projection are the principal objectives of 

classroom activity. Practical applications of theory are 

minimized, since they are emphasized later in college descrip-

tive geometry courses. 

Technical Drafting I and Technical Drafting II are the 

most versatile of all the drafting courses offered. Within 

the same classroom, by differing assignments, students may 

be prepared for college-level engineering or trade school 

enrollment. By selective assignment methods, a student may be 

qualified to begin as a trainee draftsman if he should elect 

to enter industry upon completing high school. 

A variety of drafting fields is emphasized in the first 

course, including machine drafting, structural steel drafting, 

aircraft drafting, plumbing and electrical drafting. This 
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course introduces the students to industrial methods and tools, 

encouraging them to use time-saving devices such as templates 

and lettering guides. 

Specialization in one of the areas previously covered 

is required in Technical Drafting II. Students choose an 

area of concentration and work in independent research with 

little assistance from the teacher. 

As can be seen from these descriptions of course content, 

the nine courses are graduated upward into higher levels of 

specialization. They begin on a rather general level and 

ascend to specialized development of specific skills and 

knowledge. 
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CHAPTER III 

PROCEDURE: PREPARATION AND APPLICATION OF CHECK 

LISTS AND ORGANIZATION OF DATA 

Details Concerning Data-Gathering Instruments 

To determine the extent to which recommendations of 

the 1963 monograph were in actual practice, the teachers con-

tacted in this study were asked to respond on specific items 

of study from the suggested course outlines. The emphasis 

given by a teacher to each particular study area was judged 

by the amount of time which he reported devoting to it. For 

example, o.f forty teachers of General Drafting who emphasized 

drafting as "the language of industry," thirty-two devoted 

one week to the item, five spent two weeks, two spent three 

weeks, and one devoted six weeks to this particular item. 

To measure the extent of distribution of the monograph, 

the teachers were asked whether they had received a copy of 

it when it was originally distributed. Those who had not 

received a copy were asked to indicate whether they had access 

to a copy for use in constructing their courses of instruction. 

To determine the professional backgrounds of the teachers, 

the questionnaire asked about teaching experience, class and 

student loads, educational preparation for the teaching 

profession, and courses being taught outside the fields of 

22 
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drafting and industrial arts. It was expected that those 

teaching drafting only might have more time and inclination 

to make full use of the monograph in the formulation of their 

course content. 

The letter of explanation accompanying the questionnaire 

and checklists explained the purpose of the study and the 

teacher's proposed involvement. To encourage cooperation in 

completing and returning the questionnaire, the letter ex-

plained that the teacher was the only one who could provide 

the information necessary to the study. After placing this 

emphasis on the importance of each participant, cooperation 

was further encouraged by the enclosure of a stamped, self-

addressed envelope to facilitate easy return of the infor-

mation. 

The general information asked for on the questionnaire 

included the respondent's number of years of teaching 

experience, his level of teacher education, the classes taught, 

the number of students per class, and the size of the school. 

Provision was made for naming industrial arts courses taught 

outside the area of drafting and for listing courses in 

subjects outside the area of industrial arts if these were 

included in the teacher's workload. 

A list of the nine drafting courses outlined in the mono-

graph was provided on the questionnaire so that the teacher 

might indicate which courses were in his school's curriculum. 
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The questionnaire ended with instructions for the nine check-

lists, the teacher being instructed to complete only those 

concerning courses he was presently teaching. Each page 

included instructions for completing its particular checklist. 

The format remained constant throughout each of the nine 

pages (see Appendix C). 

Each course was represented in the checklists by a number 

of items (ranging from twenty-two to thirty) selected from 

the fifty to 100 items in each of the monograph's course 

descriptions. The teacher was asked to check "Yes" or "No" 

for each item, thus indicating whether it was included as 

part of his course of instruction. The approximate number 

of weeks spent on each item was to be indicated by an 

additional check mark in the appropriate column, that is, 

one week through seven weeks. 

Since it was considered necessary to contact only one 

teacher in each school, all duplications of schools were 

removed from the list of teachers chosen. Vacancies thus 

created were filled by the original random method (see p. 11). 

After a final check to insure that one hundred different 

schools were surveyed, the list was completed. Since all the 

teachers' names and schools were readily available, the check-

lists were mailed directly to them at their respective school 

addresses. Of the 100 data-gathering instruments mailed, 

seventy-eight were returned completed, a yield of seventy-

eight percent. 
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Organization of Data 

A number of facts were made available when the final 

results of the returned questionnaires and checklists were 

tabulated. Of primary interest for the purposes of this 

research were those data which pertained (either directly or 

by implication) to the actual use of the monograph by the 

responding teacher group. Table I, a simple and brief pre-

sentation, gives only one set of data; namely, the numbers 

of respondents who possessed or had access to a copy of the 

monograph and those who had neither a copy nor access to one. 

The significance of this data is explained in Chapter IV, 

as are all other tabulations. 

Although the size of the schools contacted was not a 

major consideration, one important finding definitely con-

cerns school size as it may relate, however tenuously, .to 

teacher use of the monograph. For this reason, Table II is 

included, giving the numbers of the nine courses included in 

the curricula of the different sizes (classes) of schools. 

Care was taken to include some schools from each of the five 

classes, although relatively few of the smaller schools 

returned the completed instruments. 

There is little doubt that, except in rare instances, 

a teacher can spend more time in preparing his course content 

when he is teaching only in his field of specialization. An 

important hypothesis was thus substantiated when the data were 



26 

compiled regarding the numbers of responding teachers who 

taught industrial arts subjects other than drafting (Table 

III) and who taught subjects completely outside the industrial 

arts area (Table IV). 

The final analysis of pertinent data is given in Table 

V, which is concerned with the numbers of drafting courses 

(as suggested by the TEA) which were being taught by the 

respondents and the numbers of topic items (as outlined in 

the TIIA-TEA monograph) which were receiving emphasis in the 

individual teachers' courses. From this analysis of data it 

was possible to confirm a vital hypothesis, although two 

cases later to be explained were exceptions to the general 

finding. 



CHAPTER IV 

PRESENTATION OF DATA 

As noted in the statement of the problem (pp. 4-5), it 

was necessary to determine the extent of the monograph's 

use before judging the success of its actual application in 

the classroom. The extent of use was affected by the number 

of respondents who had copies of the monograph available for 

use. Table I gives the statistics regarding actual receipt 

of the monograph by the responding teachers or non-availability 

of this important document. 

TABLE I 

DISTRIBUTION OF THE MONOGRAPH AND/OR ITS 
AVAILABILITY TO RESPONDING TEACHERS 

Number Who Received Number Who Number Who 
Total Monograph in Origi- Had Access Had No Mono-
Respondents nal Distribution to a Copy graph to Use 

78 29 11 38 

Surprisingly, over 48.7 percent of the seventy-eight respond-

ents had no copy available for use. Furthermore, only 37 per-

cent had received a copy in its original distribution. The 

27. 
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fact that a large number of the teachers may have been 

relatively new in the profession could account for the small 

percentage, since the monograph had been published some 

eight years earlier. The average length of teaching expe-

rience among the respondents was 9.32 years, but some had 

less and some much more experience than the average. 

Slightly over 5 5 percent of the respondents held the 

master's degree; approximately 42.5 percent held the bache-

lor's; and only 2.5 percent had no college degree. The 

average student load per teacher was 24.1 students per class. 

The average number of drafting classes taught by each 

teacher per day was 3.75. Although it is not possible to 

say that teachers with advanced degrees or greater length of 

experience make more extensive use of available suggestions 

and advice, the great number of master's degrees and the 

substantial length of experience among the respondents is 

noteworthy. Nor does this study attempt to posit that 

reasonable loads of students and classes necessarily guarantee 

that teachers will give more attention to the details of 

their courses. Yet neither the student load per class nor 

the load of classes taught per day was excessively large on 

the average for the respondents involved in the study. 

Table II illustrates that many more large schools 

surveyed offered a variety of drafting courses than did the 

small schools. 



TABLE II 

DISTRIBUTION OF DRAFTING COURSES TAUGHT 
IN DIFFERENT SIZES OF SCHOOLS 

29 

Size of Schools 

Courses Listed in Monograph B A AA AAA AAAA Totals 

General Drafting 3 4 4 12 19 42 

Architectural Drafting I 0 1 1 8 10 20 

Architectural Drafting II 0 0 0 6 9 15 

Machine Drafting I 0 2 1 9 11 23 

Machine Drafting II 0 0 0 5 10 15 

Pre-Engineering Drafting 0 0 0 5 7 12 

Pre-Engineering Descriptive 
Geometry 0 0 0 0 5 5 

Technical Drawing I 0 0 0 2 4 6 

Technical Drawing II 0 0 0 0 5 5 

No school smaller than Class AAA indicated that a course more 

advanced than Machine Drafting I (and there are five such 

courses) was in the curriculum. The most frequently checked 

course, General Drafting, was reported almost twice the 

number of times as the next most frequently checked course, 

Machine Drafting I. This circumstance may be explained in 

two possible ways: either (1) there are more courses taught 

in General Drafting than any other drafting course, or 
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(2) a great many different courses taught under the title 

are not strictly within the concept of General Drafting. 

General Drafting is an introductory course primarily for the 

acquisition of basic drafting skills; it is not designed for 

those students who plan to go into drafting as a profession. 

Yet, on the checklist of topic items prepared from the mono-

graph, a great percentage of the respondents indicated that 

they emphasized such items as "Drafting, the language of 

industry," "Occupational Information," and other similar 

areas of study which are industrial in nature. It seems 

that General Drafting, in many cases, is being taught with 

specifics in mind rather than as an introductory course. 

General Drafting may be taking the place of more advanced 

drafting courses which, ideally, should be offered in the 

curriculum. Many small schools, however, find it.impossible 

to afford a large variety of courses because of both limited 

physical facilities and a restricted number of teachers. 

Nevertheless, Machine Drafting I, an advanced course dealing 

with industrial machine processes and following industrial 

drafting-room practices and procedures, was the second most 

frequently offered course. 

It is not surprising, although it is regrettable, that 

only five of the seventy-eight schools offer Pre-Engineering 
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Geometry, that the same number include Technical Drafting II 

in their curricula, and that only six offer Technical 

Drafting I. Stotts' study, as noted in the introductory 

section of this study, reveals that a beginning student in 

college drafting benefits by having experienced secondary-

level drafting courses. Many college-bound students from 

the high schools surveyed will lack experience in the 

drafting courses recommended by the TEA. But the quality of 

high school courses is undeniably more important than the 

quantity. And it is impossible to determine the quality of 

the courses surveyed in this study, since the checklists 

were not designed for that purpose. It is likely, however, 

that course content and classroom procedure may be improved 

by following the suggestions in the monograph and in Bulletin 

615 of the Texas Education Agency. Further information on 

this subject is included in Table V. 

Unfortunately, teacher shortages or low enrollments in 

a teacher's area of specialization often force the teacher 

into courses outside of his field. Table III shows the 

number of drafting teachers teaching industrial arts courses 

outside of their specialty. 
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TABLE III 

NUMBERS OF DRAFTING TEACHERS TEACHING INDUSTRIAL 
ARTS SUBJECTS OTHER THAN DRAFTING 

Subj ect Number Percentage 

Metalworking 14 18.0 

Woodworking 17 

00 

r—
f 

(N
l 

Electri city 6 7.7 

General Shop 6 7.7 

Auto Mechanics 5 6.4 

Photography 2 2.6 

Building Trades 1 1.3 

Total 51 65.5 

Two of every five teacher-respondents revealed that they 

teach additional classes in the wood or metal fields, and 

over 65 percent are engaged in teaching some industrial arts 

subjects other than drafting. 

Only 9 percent of the teachers, however, teach subjects 

outside the field of industrial arts. Table IV gives these 

statistics. Most of these non-industrial-arts assignments 

are in mathematics, a subject closely related to industrial 

arts. 
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TABLE IV 

NUMBERS OF DRAFTING TEACHERS TEACHING SUBJECTS 
OUTSIDE THE AREA OF INDUSTRIAL ARTS 

Subj ect Number Percentage 

Mathematics 4 5.1 

Physical Education 2 2.6 

English 1 1.3 

These figures are not large at all for the total number of 

respondents, and it speaks well for the administrative ability 

in the state's schools that so few drafting teachers are 

forced to teach subjects other than industrial arts. 

Table IV is compiled from the responses to the indi-

vidual checklists for each course. As already stated, the 

term "index of usage" refers in this study to a number derived 

by mathematical calculations of the data collected from the 

returned checklists. The term is meant to stand as a syno.nym 

for "teacher usage of the monograph." 

The numbers of items selected from the monograph for 

inclusion in the questionnaire range from twenty-two to thirty, 

as shown in Table V. The index of usage ranges from 55.0 to 

88.8, with an average of 75.1. These relatively high figures 

may either indicate extensive use of the monograph or the 

respondents' independent inclusion of many of the same items 

emphasized by the educational agency. 
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AN OVERALL VIEW OF THE RESPONSES TAKEN FROM THE 
CHECKLISTS OF ITEMS WHICH SHOULD BE 

INCLUDED IN COURSES OF STUDY 
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Subj ect 
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General Drafting 27 42 1134 910 80.4 

Architectural Drafting I 23 20 460 356 77.4 

Architectural Drafting II 22 15 330 243 73.7 

Machine Drafting I 30 23 690 505 73. 2 

Machine Drafting II 23 15 345 232 67.3 

Pre-Engineering Drafting 26 2 312 248 79.1 

Pre-Engineering Descrip-
tive Geometry- 23 5 115 102 88.8 

Technical Drafting I 23 6 138 76 55.1 

Technical Drafting II 24 5 120 66 55.0 

TOTAL 221 143 3644 2740 75.1 

In the last column in Table V, headed "Index of Usage," 

the higher the number, the more often the particular item was 

used by the respondents as a whole. Reference to the 



35 

checklists themselves (Appendix C) reveals the particular 

items used for each of the nine courses of study. It is 

significant that General Drafting, in addition to bringing 

more responses than any other course, also had the second 

highest index of usage--80.4. With two exceptions, which 

are difficult to account for, the more elementary courses 

scored a higher index of usage than the advanced ones. 

Indeed, the index of usage, higher for the introductory 

courses, descends in an inverted pyramid shape as one pro-

gresses toward the final and most technical course offering. 

The two exceptions to this general pattern are Pre-Engineering 

Drafting and Pre-Engineering Descriptive Geometry, the latter 

of which showed the highest of all indices of usage--88.8. 

However, whereas the introductory course General Drafting 

yielded 1134 possible "Yes" checks, there were only 115 

possible "Yeses" for Pre-Engineering Descriptive Geometry, 

a response which may account for some of the variation in 

the general pattern. 

As shown in Table V, the respondents reported using most 

of the suggested topic items for each course of study. The 

lowest index of usage was 55.0, for Technical Drafting II, 

yet over half of the respondents used the TEA topic items 

when the course was offered as a part of their school's 

industrial arts curriculum. 
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The monograph might have been used more frequently had 

it been available to more of the teacher-respondents. Since 

a very large percentage of respondents had absolutely no 

access to the monograph, it is surprising that the same items 

of study should occur in such high percentage. 



CHAPTER V 

SUMMARY, FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

This study concerns the use of the Texas Education Agency 

monograph on drafting by drafting teachers in Texas secondary ' 

schools. A questionnaire and nine checklists of course con-

tent and topic items were used to gather data, and these 

data were evaluated by mathematical calculations to determine 

the extent to which the monograph was used. An index of 

usage was determined for each subject whereby the use of the 

information in the monograph could be measured. Schools and 

teachers were selected at random to receive the questionnaire 

and checklists. 

As the returned checklists were received, the results 

xvere posted and tabulated for evaluation, then converted into 

the tables presented in Chapter IV. 

The study is presented in five chapters. The first 

contains the introduction, statement of problem, purpose of 

the study, limitations of the study, procedures, and the 

organization of the study. Chapter II reviews the guidelines 

for drafting courses as published in Bulletin 615 of the 

Texas Education Agency. The procedure for preparation and 

application of the checklists is presented in Chapter III, 

along with the organization of the data. Chapter IV is the 

37 
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presentation of the data. The summary, findings, conclusions, 

and recommendations are included in Chapter V. 

Findings 

The findings of the study are as follows: 

1. Table I shows that a large percentage of the 

respondents have no access to the monograph. 

2. Table II presents evidence that little variety of 

drafting courses is included in the curricula of small schools. 

3. Table III shows that a large percentage of drafting 

teachers teach subjects other than drafting. 

4. Table IV shows that few drafting teachers are 

assigned to teach subjects outside the field of industrial 

arts. 

5. Table V indicates that fairly extensive use is made 

of the information contained in the monograph, especially 

considering the small extent of its distribution to drafting 

teachers. 

6. The responding teachers have an average of 9.32 years 

of teaching experience. 

7. The average teaching load is 3.75 drafting classes 

per teacher per day. 

8. The average pupil load is 24.1 students per class. 

9. A majority of 55.1 percent of the teachers hold a 

graduate degree; approximately 42.5 percent hold bachelor's 

degrees; and only 2.5 percent have no degree. 
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Conclusions 

Based on the results of the study, the following con-

clusions have been reached: 

1. School size has no effect upon whether course content 

coincides with the guidelines provided in the monograph. 

However, small schools generally offer far less variety in 

drafting courses than do the larger schools. 

2. The percentage of the respondents teaching indus-

trial arts subjects other than drafting is probably the 

result of a limited number of teachers and a small student 

demand for some drafting courses. 

3. The small percentage of teachers assigned to classes 

outside the field of industrial arts suggests that adminis-

trators prefer to retain teachers within their field of 

specialization when possible, thus allowing them to devote 

their full effort toward implementing their industrial arts 

courses. 

4. The monograph is being used by drafting teachers to 

a large extent, and they have found its information useful 

in constructing their individual courses of study. 

5. There is insufficient awareness among drafting 

teachers that the monograph exists and is available as a 

guide to improving classroom instruction. Respondents-show 

much interest in the progress made in studying the effects 
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of the monograph; only two of the seventy-eight respondents 

have failed to request a copy of the results of this survey. 

6. Pupil load and teaching load have no appreciable 

effect on use of the monograph in determining course content. 

However, the group of teachers who responded had better-than-

average conditions and circumstances under which to do their 

teaching jobs. 

7. Although teacher experience might affect course 

content, it apparently had nothing to do with whether the 

content was selected from the monograph or from some other 

source. 

8. The high percentage of teachers holding graduate 

degrees is an excellent index to professionalism among Texas 

industrial arts teachers, but this circumstance had little 

effect upon use of the monograph. 

Recommendations 

The following recommendations are made as a result of 

the findings of this survey: 

1. It is recommended that some means be undertaken to 

inform drafting teachers in the state of the existence of 

the monograph and the possible benefits of using it. 

2. It is recommended that the monograph be reprinted 

and more effectively distributed to all active drafting 

teachers throughout the state. 
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3. It is recommended that the monograph be incorporated 

into the curricula of all Texas colleges and universities 

engaged in the education of future drafting teachers. If 

the institutions who prepare teachers for their careers are 

more aware of high school offerings, a greater degree of 

cooperation and conformity to desirable standards might be 

possible. 

4. It is recommended that studies be made of areas of 

industrial arts education other than drafting. Using 

approaches similar to that of this study, these investigations 

would help in the further evaluation of progress in indus-

trial arts education in Texas secondary schools. 
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(Letter of Explanation) 

Dear Fellow Teacher: 

It becomes increasingly important in our fast-paced industrial 
world for educators to stay abreast of recent developments in 
their fields of specialization. Continuing efforts are being 
made to assess progress and improvement, for examnle, in the 
area of industrial arts. 

At the present time, as only a small contribution to the 
overall movement toward incorporating into school curricula more 
beneficial methods of teaching industrial arts, and drafting in 
particular, I am engaged in a study with the purpose of deter-
mining the extent to which the monograph on drafting, prepared 
by the Texas Industrial Arts Association in 1963, is being 
utilized in drafting courses offered in Texas secondary schools. 

Only by going directly to the source--the drafting teachers them-
selves—can the needed information be collected. For this 
reason I am asking that you fill in and return in the enclosed 
addressed and stamped envelope the forms attached to this letter. 

This study is being conducted under the direction of Dr. Pat N. 
McLeod, Professor of Industrial Arts, North Texas State University, 
Denton, Texas. Should you wish a copy of the results, please 
check the appropriate column in the questionnaire. All informa-
'tion provided for the study will be kept in strict confidence. 

Your cooperation and interest will be much appreciated, and you 
may be sure that your contribution will be of great value. 

Sincerely yours, 

J. Stuart Crutchfield 
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QUESTIONNAIRE 

Number of years of experience as a drafting' teacher 

_Number of drafting classes taught per day 

_Average number of students per class 

_Type of degree held 

Please check the size of school in which you teach: 

B; A: AA; AAA; AAAA 

Please check ( ) yes or no column for these questions: 

Yes No 

1. Do you teach any industrial arts subjects other 
than drafting? 

If so, what subjects? 

2. Do you currently teach any subjects outside the 
area of industrial arts? 

If so, what subjects? 

3. Did you receive a copy of the drafting mono-
graph in the original distribution? 

'k. If not, do you have access to a copy? 

5. Do you wish a copy of these study results to 
be mailed to you? 

The following is a list of courses taken from the monograph's 
table of contents. Please check "yes" or "no" to indicate if 
the course is offered in your school: y e g 

General Drafting ^ 
Architectural Drafting I 
Architectural Drafting II -
Machine Drafting I 
Machine Drafting II 
Pre-Engineering Drafting 
Pre-Engineering Descriptive Geometry 
Technical Drafting I 
Technical Drafting II 

k3 

No 



kk 

On this and the following pages are checklists pertaining 
to each of the courses listed in the table just preceding. 
Please complete only the ones related to the courses you 
checked "yes" in the table. 

GENERAL DRAFTING 

Please indicate by checking "yes" or "no" if the following 
items are included in your course. If you check "yes," please 
check also the appropriate block to indicate the number of -weeks 
you devote to the course. 

An^rox }•- weeks 
YES HQ 1 2 5 h 5 6 7 OTHER 

1. Drafting as the language of 
industrv 

2 . Occu^at-or.al ir.forr.atxr-n 
. Sketcbinr 

, i •: , " p • Q — 0 'I -i •>" 0 r-

urth o c i:ul ti vi ev; o.r av;i n.-r 
v ' # O 0 " C "J C-.~" 

r~i 

(. 
;Jic"oriel sketching 

o. Care and use of drafting instru-
ne nt s and tools 

G 
* Sheet borc-er and title block 

1 0 . Single stroke, vertical cap 
lettering 

n . 0hoj.ee and layout of viev/s • 

1 2 . Projecting between viev/s 
"ip. ',Y\ r' o ~-n c; i p) •- ̂  pt 

" ' • r - . Sections 
?rir.Bry ar::iliaries 

- # Sec ondar"" auxiliaries 
i?. iiiiziiiary problems with circles 

and irrenular shades 
ii).' Isoretric pictorials 
^ o — - • 0 0bli cue "3i c t o ri al s 
2 0 . .-jrcnitec 'cural floor t>lens 
21. Architectural perspectives "™ 
2 2 . Renroauction of drawings 
,2P,» bachine drawing and syir.beis 
21;.. Screw threads 

.Fastener s 
cio. Pax. t e r n d e ve 1 o pn e n t 
2 ? . Intersections 
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• ARCHITECTURAL DRAFTING I 

Please indicate by checking "yes" or "no" if the following 
items are included in your course. If you check "yes," please 
check also the appropriate block to indicate the number of weeks 
you devote to the item. 

A^prox .'I weeks 
7 OTHER 

2o. Cor.:Kion scales used 
yi noi ;ed 
;Uu.oer I vocabulary 

31. Architectural dimensioning tech-
niaues 

j>2. Types of architectural drafting 
templates and tools 

> r . 

v C V. C.J. • r> r t» ICi ELZBS. r-c. 
Dasic consiaerauons in ciioosing 

building materials 
bGi v/ 1- _ :.yi.e oi ?o use 

• VT39S 
5?. .ot 

UOB'i .accors in ouiiciin~ si" 
. v U L o„«- v 1 JL } I S116 S 

kO. Heading ana air conditioning 
eauinnent 

41. 

TT~ 

^RC1 # 
T 
«LL 

LB 

1' 

Electrical, appliances and 
systems 

P~| "pyjVn n ̂  
h y p r"1 T * 1 :ecnniauez 
oi construction and witch 

Janiscao::.n̂  
xnccnor ana e:-:cerior ciecoranon 
.:ITJ ii-i cJ.i. ce : -i e c ' :rac"c 

Z'G i-'ItA rules a'na rerulations 
H . Ar chi t e c tural ino de 1 s 
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ARCHITECTURAL DRAFTING II 

Please indicate by checking "yes" or "no" if the following 
items are included in your course. If you check "yes," please 
check also the appropriate block to indicate the number of weeks 
you devote to the course. 

An-orox v/eeks 
YES 110 1 2 3 b 5 o 7 OTHER 

51. Importance ox a home to man 
?2. Planninr: rooms 

Planning for accessibility and 
circulation 

5k. making best use of light and 
ventilation 

55. Location and physical character-
istics of lot 

v / » a oninr la-.vs 
:-r; 
iry i 1 *I 

•*j;."oos of deeds 
5 b . Systems for relating cost to 

house size 
r, o m 

y *• Costs of materials 
U. ~So"lec:ir.'p; contractor 
M 

w - i - 0 
j'.'C"chods of navinc a contractor 

c2, Elements cf exterior design 
op. Pel at ion shir) of materials to design 
, -.. / 1 
w a ATCHi-cecrural STYles 

""I ^ • Stvlinc house to fit ov/ner 
• Ty^es of dravrincs used by architects 

0 f' • Lethods of house construction 
.bo, Stair design and iavout 
"r~T 
oy. Standard sizes v/ith respect to doors, 

v/indov/s, etc. 
70. rTeatinr; and air conditioning 
71. Ventilation 
72. Factors controlling location of 

house on lot 
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MACHINE DRAFTING I 

Please indicate by checking "yes" or "no" if the follov/ing 
items are included in your course. If you check "yes," please 
check also the appropriate block to indicate the number of weeks 
you devote i:o the course. 

Annrox }?- v/eeks 
T r ,, i ̂_<h ^ j . 2 3 4 5 6 7 OTHER 

73,,,.... Draf-cin.rr; tools and equit^ent 
7k. Draioin" machines 
7?. Basic skills and techniaues 
r-
/ Q ^ 

£' n r:i n s o r j n t 1 e 11 e ri n p: 

7b. Or the rrranhi c pro ,1 e c tion 
n. Planes of nro,lection 
(.•0. Par cr1 vi ev/s 
vf i # /n ncl a:.:e n cal s o f div.e n si o ni n .? 

L i r. i c s a n d t o 1 e r an c e 
"3.. Generc1 notes 
- t, "r » Dec in: al di r.e n s i o r. s 

•w J • Classes of fits 
GO* Theory of section views 
u / , Conventional sectioning practices 
c -- « Auxi 1 i ar y vi e v;s 

• Classification of fasteners 
c r, 
.-/.v. • 

f nre ad r e rsre so nt ati c n s 
O] 1 g 1 d:-.n- processes 

i / e 1 cii n r s yr.i b o 1 s 
Pattern shor> drav/inrrs 

o 
y. 

A <*-, r - . 0 | - r /-"! >-» o 
1. » i . j w . K./ ^ t • v-CX C-v i < _i_ ». *. ,— 

1':: o 1 o d e d dr av/i n <r s 
9o. Gears 
c 9 a Pictorial drav.dncs 

, Dravr:_n̂ s of iirs and fixtures 
oc y. • Tool and die drawings 
100. .Sirjolifiecl drafting symbols 
1 i'Y. iie-oroauction of drawings 
102. Siion processes 
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MACHINE DRAFTING II 

Please indicate by checking "yes" or "no" if the following 
items are included in your course. If you check "yes," please 
check also the appropriate block to indicate the number of weeks 
you devote to the course. 

Arrarox if weeks 
YES KO 1 2 5 4 ) T OTHER 

103. Review of Machine Drafting I 
technicmes 

10k, Revolved sections 
10: 

10-:.. 
IOC 

conventions ?.n section arawirn 
lOo. Auxiliary views requiring plotted 

•points 
107. Succes, . v e au xx 11 ar y vi e w s 

-Li; 
oconor::cm c riro .i ections 

110. sections 
.C Zi dimension! nr: 

112. i-a ctoriai ;elid lies 
'.i vnes oi nireaas 

Ilk. Introduction 
dards 

to tables and stan-

113. Ro-presentation of springs 
.lb. Jeve.lopr.ient or 

cones 
cylinders and 

117. Develow.ient of ^ I o 4-
JL - L c \ u 

•oat terns 
o J . : 1 :Lf 1 ed clir.ensionin,rt practices 

* i o .Line a svucou md note; 
• L^J. 'ivncs as clocks 
121. lyoes of "nrrts lists 

Cnecii q i** p iy-i H c""1 .o. 
arei ti <v~ costs 
.nr neaia 

-2.?. Original design problems 
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PRE-ENGINEERING DRAFTING 

Please indicate "by checking "yes" or "no" if the following 
items are included in your course. If you check "yes," please 
check also the appropriate block to indicate the number of weeks 
you devote to the course. 

A'D'oro: v/ee 
YES ITO 1 2 3 1| 5 T 

126. Basic tools and eauianient 
127. Ar c hi t e c t1 s s c al e 
1 p 

• — - # ^nrineer1 s scale 
Geometric construct: Ion 

130. Le uterine 
131. freehand sketching 
— J 0 1 • \ •.11 v i 0 v: r> r 0 e c t i 0 n 
1,33. Sec bions 
V y T " Section lines 
1 _5b * C n r •: i n ?: n 1 an e s 
±>o , Au xi 1 i ary vi e y; s an d their location 
!>/. Auxi1i arv section s 
13b. . Revolutions 
1 Successive revoluti ons 
i/,6. S h 0 n to'r 0 c e s s e s 
li|l . Field trins to inau stries 
1^2, Di m e n si 0 ni n g r u 1 e s 

OTHER 

iAii. jj.Lr,er:siomn.
f o: cir&Ynr.rs 

.'breads and fastener: 
l';-5. ctravrj.ri'"s 

i)G C a -L ma cxl ?er; 
A:cono2::etric r>rorecti 
0 b 1 i a n e d r avri nr: i L 

' e r s r; e c t :i ve ar av:x n i 
130. Surface developments 
y -L > .nxersoccxons 
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PRE-ENC-INEERING DESCRIPTIVE GEOMETRY 

Please indicate by checking "yes" or "no" if the following 
items are included in your course. If you check "yes," please 
check also the appropriate block to indicate the number of weeks 
you devote to the course. 

Anvrox )r weeks 
YES HQ 1 2 j l f 5 o 7 OTHER 

152, P pii nclval ~n"L3np of nro.iection 
1?',3. Visibility of 1 ines 
1 2 ^ Standard notati on 
i ̂  <u~ El e v 31 i o r; au: 3. i iaries 
1") 3 , Porr.al viev:s 
15?. Ed?e views 
.1 ?'C « ' 1' 'p o 1 o r" j( Q •? lines 

Location of noi n u s 
1 c 0 # Point view of 1 ines 
1 - Skew lines 
IcZT rorr/.ation of a Til an e 

%,rr 
P e v c 1 u t i o r. o f 1 ines 

lb-'-. Pe-ular and irrerulsr t>olyhedrbns 
C y * Plane s u r fac e s 

In'/. 

Cu: sun ace; 
Problems involving intersection 

TZo 
- ^ / < 

Problems involving surface develop-
ment 

Strike and din of liner 
170, Cut and fill nroblen/ 

veccor "oroDxens 
jransiuion niece; 

J. .o. :Je: ;oc"cive -oro."ec"cion 
Structural nroblems 
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TECHNICAL DRAFTING I 

Please indicate by checking "yes" or "no" if the following 
items are included in your course. If you check "yes," please 
check also the appropriate "block to indicate the number of weeks 
you devote to the course. 

P.WROX weeks 

S c r u c t up al s t o e I cym b o 1 s 
Structural steel fabrication 

Y5S UP 1 2 '5 K 3 6 7 OTHER 
1 ' / 
1 r7; 

Ooli:i.:n ana details 
ar< 

i.e~ lascenors 
1 - 0 . irears ana a 

± j 'J . 

j.' o i a11"4 c r a 11 o.r ay;X nR S 
v> r» j - nomenclature 

svmoo is 
v» S j I ' ' T ' 1 J ' 

' ».J U Ui 

i 
1 

,n~ in natent drawin; 
!bl e c tri c al symbe 1 s 
r ' i O f~* "t" "v"> i ' 
ijJ_ 'c- o U i L o 

S c n e m D t x c dr awi n A 
of electrical tables and charts 

Fittings and connections used in 
nlumbinn: 

out::.on svster.au 
tiueoz metal layout 
Classification of mans 

< man scales ana symocis 
/ i i - ana field note; 

b urve y ciosures 
Ji.c and 
ilolainf: 

118"c ur o ar avn n * 
devices 
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TECHNICAL DRAFTING II 

Please indicate by checking "yes" or "no" if the following 
items are included in your course. If you check "yes," please 
check also the appropriate block to indicate the number of v/eeks 
you devote to the course. 

YES NO 
Armrox fr v.reoks 
2 3 4 5 b ? OTHER 

128. Purposes of tool design 
199. Materials and machines affecting 

tool design 
200. l a s sj.i j. can on of ana fixtures 
201. Desi p 3 i i f" and fixtures 
202. 1 O

 1 

P
i
 

IP
 1 tors and v;o rit supports 

i_0 J_ C. in-- devices 
204. ->1-, ^ ^ r- ] r~ 

w v.* ̂  x i -. .. - » ; , „ _j_ j.. 0 n STL 0 H s 
y * I'OOi aravr.i.n,r:s 

2 Go. UC SJL T.i "orocedur es for tools 
207.' Dril i tern-plates 
200. Dril ] "i "i r" »-» 

iw1-" ' ° _ 20?. Mill fixtures 
210, Electrical and electronic compo-

nents 
<tll. Kecnanical components 
212. El ec^rical drafting temniates 
213. Government and military specifi-

cations 
21a. Industrial Y/3.P1 
2T^, motors and controls 

ri Dii*C2.on 
2 ~! r; <—, # Schematic oiarrans 
21;;. T:irin~ dia a... G 
21 c, Outline dr cuinrs 
220. Printed ci rcuits 
221. ChecicLnf* drawings 



BIBLIOGRAPHY 

Books 

Friese, John F. , Course Making in Industrial Education, 
Industrial Arts" anc! Vocational, Peoria, Illinois, Manual 
Arts Press,HT9T6~ 

Giachino, J. W. and Ralph 0. Gallington, Course Construction 
in Industrial Arts and Vocational Education, Chicago, 
Illinois, American Technical Society, 1954. 

Wilbur, Gordon 0., i? General Education, Scranton, 
Pennsylvania, International Textbook Company, 1948. 

Reports 

Constitution and Contest Rules of the University Inter-
scKoTastTc~League For T9l)~8-6"9, Bur¥au~of Extension, 
The University of Texas, Austin, Texas, 1968. 

Department of Health, Education, and Welfare, Research in 
Industrial Education, Summaries of Studies", Washington, 
Government" Printing Office, 1956-1959. 

East Texas State University, Abstracts from Graduate Study, 
Commerce, Texas, 1964-68. 

National Association of Industrial and Technical Teacher 
Educators, Research Commiss ion Report, Nexv York, 1969. 

State Department of Education, Indus trial Arts Program in 
Junior and Senior High Schools of Texas, Bulletin 31T9, 
Austin, Texas, 1938. 

Texas Education Agency, Directory of Indus trial Arts Teachers, 
Austin, Texas, 1968. 

, Principles and Standards for Accred- • 
iting Elementary an5~ Secondary Schools~~and Description 
of Approved Courses, Grades "Tr12, Bulletin 615, Austin, 
Texasi 1~96T. 

Texas Industrial Arts Association, Drafting, Grades 7-12, A 
Tentative Bulletin, Texas Education Agency, Austin, 
Texas, 1963. 

53 



54 

Publications of Learned Organizations 

Phi Delta Kappa, Research. Studies in Education, Bloomington, 
Indiana, 1965. 

Unpublished Materials 

Evans, Roy G., A Study of the Industrial Arts Program in the 
Van Independelvt~~ScKb~ol District, Van, Texas, ancT Other 
Adjoining Schools, unpublished "master's thesis, Depart-
ment of~~Tndus trial Arts, North Texas State University, 
Denton, Texas, 1956. 

Ottinger, Sam J. , A Study of Industrial Arts Programs in 
Negro High Schools ofTexas, unpuFlishe'd master's thesis, 
Department of Industrial Arts, North Texas State Uni-
versity, Denton, Texas, 1953. 

Richards, John, A Study of Industrial Arts in Texas--1968, 
unpublished doctoral dissertation, Department of Edu-
cation, North Texas State University, Denton, Texas, 
1969. 

Stotts , Richard L., A Study of Achievement and Term Grades 
of Beginning Drafting ""Students in College Relating to 
Their High "School Drawing Instruction, unpublished 
master's thesis, Department of Industrial Arts, North 
Texas State University, Denton, Texas, 1970. 

Williamson, Merrill D., A Study to Determine A Sound Indus -
trial Arts Program for the Northwest School, unpublished 
masterTlT~thesTs, Department of Industrial Arts, North 
•Texas State University, Denton, Texas, 1952. 


