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CHAPTER I 

INTRODUCTION 

Although industrial arts programs have long suffered 

from the image of basement-type facilities, industrial irts 

educators recognize that educational psychologists now em-

phasize the effects of environment on learning and are 

actively developing standards for laboratory facilities 

which will better promote learning (3, pp. 31-32; 5^ PP-

205-235^ 1^5 PP* 257-260). Interest in developing and 

maintaining desirable facilities for industrial arts is 

evidenced by recent research in this area, as well as by 

approved and tentative standards distributed by the Texas 

Education Agency. Studies completed by individuals include 

a doctoral dissertation by Richards (6) and master's theses 

by Campbell (1) and Latham (4). In addition to the exist-

ing Bulletin,615 (12), the Texas Education Agency is 

preparing a guide for planning industrial arts facilities 

(10), and has distributed tentative bulletins for wood-

working (13) and certain other industrial arts courses. In 

view of the status of such work,* it now seems appropriate 

that specific aspects of individual Industrial arts subject 

matter areas be compared with these recommended standards 

to ascertain the extent of agreement between the two. 



Approximately 25 per cent of all industrial arts stu-

dents in Texas public schools are enrolled in woodworking 

courses (11). Woodworking thus ranks second or:ly to draft-

ing in total enrollment in industrial arts subject areas. 

* 

Statement of the Problem 

This is a study comparing the existing; industrial arts 

housing and equipment facilities in the state of Texas with: 

first, housing standards within a tentative Texas Education 

Agency publication entitled A Guide for Planning Industrial 

Arts Facilities (10)j and second, apparent equipment needs 

for implementing the programs described in Texas Education 

Agency Bulletin 615, Principles and Standards for Accredit-

ing Elementary and Secondary Schools and Description of 

Approved Courses Grades 7-12 (12.). 

Purpose and Need for the Study 

Standards and guidelines for industrial arts facilities 

have been recently developed, but as yet there ha-ve been no 

studies made which apply them to existing laboratories. It 

is believed, therefore, that a study based upon the appli-

cation of these standards and guidelines can be of value. 

The purpose of this study was three-fold: first, to 

obtain and study data about the existing housing facilities 

for industrial arts woodworking courses in the junior and " 

senior high schools of Texas; secofia, to obtain and study 

data about the existing equipment facilities in the 



industrial arts woodworking laboratories in the junior and 

senior high schools of Texasj and third^to assemble and 

analyze these data in a manner which will ascertain the. 

extent to which the features of these facilities are in 

agreement with developed standards. 

Delimitations of the Study 

This study was limited to 111 (approximately 28 per 

cent) of the industrial arts woodworking laboratories in 

Texas public school grades nine through twelve. This study 

was based upon existing criteria for such laboratories. 

Definition of Terms 

For the purposes of this study certain terms are 

defined as follows: 

"industrial arts" is defined as "those phases of gen-

eral education that deal with industry—its organization, 

materials, occupations, processes, and products—and with 

the problems resulting from the industrial and technological 

nature of society" (15, p. 2). 

"Housing facilities" refers to the building or build-

ings in which the laboratories are located. Housing 

facilities includes work area description, laboratory loca-

tion, room construction, doors, auxiliary space, electrical 

system, display and chalkboard area, fire protection, audi-

tory features, plumbing system, exhaust systems, climatic 

controls, and power equipment features. 
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"Equipment facilities" includes both stationary ma-

chines and portable power tools. These machines and tools 

are commonly referred to as capital equipment. Examples of 

the equipment considered are power saws} lathes, shapers, 

routersj and power drills. 

"Woodworking laboratory" refers to the room or rooms 

equipped and used for "the study of the tools, materials, 

and processes used in the woods industries" (8). 

Sources of Data 

In order to obtain data about present public school 

industrial arts woodworking facilities, a questionnaire-

checklist was developed and mailed to the Industrial arts 

teachers in approximately 32 per cent of the industrial arts 

woodworking laboratories in Texas. This instrument was based 

upon: first, housing standards within a tentative Texas Ed-

ucation Agency publication entitled A Guide for Planning 

Industrial Arts Facilities (10); and secondapparent equip-

ment needs for implementing the programs described in Texas 

Education Agency Bulletin 615, Principles and Standards for 

Accrediting Elementary and Secondary Schools and Description 

of Approved Courses Grades 7-12 (12). 

Related Studies 
•r 

A number of related studies has been conducted in the 

area of this study. None, however, were found which this 



study would duplicate in scope, depth, or time'..period. 

Studies most closely related to the problem defined by this 

study are as follows: 

Bernice S. Campbell completed a study in 19^7 > enti-

tled "A Study to Develop Standards for Use'in Planning or 

Renovating Industrial Arts Laboratories in Public Schools" 

(1). The purposes of this study were to: (1) analyze 

courses to identify learning activities; (2) study current 

literature for standards; and (3) compile a set of stand-

ards compatible with the findings of these efforts. The 

standards developed by Campbell's study pertained to prac-

tically all physical characteristics of industrial arts 

laboratories. Where practical, standards were given in 

terms of "minimum," "adequate," and "desirable." 

Campbell's study was made primarily to be used as an 

aid in designing proposed facilities; therefore,,a rating 

scale or checklist for evaluating existing features was not 

developed. To date, however, Campbell's study appears to 

contain the most comprehensive set of standards completed 

for industrial arts physical facilities. 

A study of industrial arts in Texas was conducted in 

1969 by John V. Richards, in cooperation with the Texas Ed-

ucation Agency. This study was "an effort to identify 

current conditions and trends in teaching and program de-" 

velopment" which ". . .encompasses teacher qualifications, 



laboratory facilities and equipment, objectives of the pro-

gram, and current practices" (6a questionnaire, teacher's 

form). 

Data for Richard's study were obtained from question-

naires mailed to each Texas industrial arts teacher and his 

principal. The information sought in the woodworking area 

was general in nature and based upon the teacher's or prin-

cipal's subjective evaluation, rather than established 

standards.< 

In 1961^ James H. Latham made a study (4) closely re-

lated to the study completed by Campbell. . In addition to 

the recommendations found in professional literature, 

Latham mailed checklists to industrial arts teachers and 

supervisors In order to obtain data for developing stand-

ards . 

Latham's study was limited to ninety-five industrial 

arts teachers and nine industrial arts supervisors in the 

public schools of Texas. The study, like Campbell's, did 

not include a treatment of data about the equipment facil-

ities used In industrial arts programs. 

A study of housing facilities provided for industrial 

arts in seven Texas Panhandle counties was made in 1952 by 

Richard G. Strickland (9). Standards for this study were 

obtained from a review of current literature. Strickland 

used these standards to devise a checklist which he used 

for collecting data from each of the eleven schools studied. 
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This study indicated that industrial arts programs in these 

Panhandle counties met the standards only partially. 

The following year, Irvin M. Rushing conducted a sim-

ilar study of housing facilities for industrial arts in the 

Beaumont., Texas public schools (7). As in Strickland's 

study, the results of a checklist evaluation indicated that 

the facilities met the developed standards only in part. 

A study of industrial arts woodworking power equipment 

in Texas high schools was made in 19^9 by Lyman M. Graham 

(2). Graham conducted this study to determine the kinds, 

quantities, and condition of existing industrial arts wood-

working power equipment. Purchasing and maintenance 

policies were also studied. Graham found that the number 

of power machines in Texas industrial arts woodworking 

laboratories was more than adequate when compared to rec-

ommendations of the State Department of Education. Most 

of the power woodworking machines were found to be in good 

condition, although maintenance and purchasing practices 

were considered inadequate. 

Treatment of Data and Organization of the Study 

The data in this study are presented in tables, charts, 

and graphs appropriate for comparing features of existing 

housing and equipment facilities with the standards and 

guides distributed by the Texas Education Agency. 
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The material In this stud;/ is organized into five chap-

ters. Chapter I contains the introduction,, statement of the 

problem, purpose and need for the study, delimitations of 

the study, definition of terms., sources of data, related 

studies, and treatment of the data. 

Chapter II presents an examination of the implications 

for woodworking housing facilities and equipment facilities 

found in current standards and recommendations for indus-

trial arts programs. This material was used to develop a 

checklist for obtaining data about existing facilities. 

Chapter III presents and analyzes data secured from 

completed checklists which pertain to housing facilities. 

These data were treated in a manner that compared the exist-

ing housing facilities with recommended standards. 

Data concerning equipment facilities are examined in 

Chapter IV. These data, like those of the housing facil-

ities, are treated as a means for comparing existing 

facilities with criteria propounded for industrial arts 

woodworking facilities. 

The summary, findings, and recommendations based upon 

this study are presented in Chapter V. 
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CHAPTER II 

THE WOODWORKING HOUSING AND EQUIPMENT FACILITIES 

PRESENTED IN CURRENT STANDARDS AND GUjDES 

FOR INDUSTRIAL ARTS PROGRAMS 

The questionnaire-checklist used to collect the data 

for this study was based upon: first,, housing standards 

within a tentative Texas Education Agency publication en-

titled A Guide for Planning Industrial Arts Facilities (1); 

and second,, apparent equipment needs for carrying out the 

Industrial arts programs described In the Texas Education 

Agency Bulletin 615, Principles and Standards for Accredit-

ing: Elementary and Secondary Schools and Descriptions of 

Approved Courses Grades 7-12 (2). Housing standards are 

first discussed and organized in Chapter II,, followed by 

the development of a list of equipment needed for carrying 

out the industrial arts woodworking programs described in 

Bulletin 615. A completed questionnaire-checklist- may be 

found In Appendix F. 

Housing Standards 

Housing standards were grouped according to the follow-

ing categories: work area description, laboratory location, 

room construction, doors, auxiliary space, electrical sys-

tem, chalkboard and display area, fire protection, auditory 

1 1 
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features., plumbing system, exhaust systems, climatic con-

trol, and power equipment features. Although these groups 

are much like those in A Guide for Planning Industrial Ari.-s 

Facilities (1), some modification was required. 

% 

Work Area 

The recommended work area is rectangular in shape, aid 

should have a width to length ratio of between 1:1-1 and 1:2. 

The minimum recommended width is thirty feet. Each student-

should have a minimum of 75 square feet of work area, or 

125 square feet to be considered desirable. The term "work 

area," as used in A Guide for Planning Industrial Arts Fa-

cilities (1), excludes auxiliary areas, such as stock rooms, 

paint areas, and project storage. 

laboratory Location 

The location of the laboratory should be on>.the -ground 

level in a wing of the main building, or in a separate 

building connected to the main building by some type of 

covered walkway. 

Room Construction 

The "room construction" category includes the features 

of the walls, floor, ceiling, and lighting. The walls 

should be of a non-glare acoustical material and have an 

easily cleaned wainscot. The recommended floor material is 

hardwood. The minimum ceiling height is twelve feet, and 
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should be of a light colored acoustical material. Windows 

should extend to within twelve inches of the ceiling and 

the sills should be seventy-two inches from the floor. Flu-

orescent lights suitable for night use are recommended. 

Extra lighting should be provided at planning and danger-

ous machine areas. 

Doors 

A sixty inch wide corridor and an eight foot wide serv-

ice door should be provided. Additional entrance doors 

should be at least thirty inches in width. 

Auxiliary Space 

Auxiliary space includes that area used for the wood-

working course other than the general work area. Between 

400 and 500 square feet are recommended for instruction and 

planning. A teacher's office and conference room should 

contain between 100 and 150 square feet. Between 150 and 

200 square feet are needed for assembling and gluing, while 

finishing rooms should be allowed between 125 and 175 square 

feet. Portable tools, accessories, and other small items 

should be allowed between 50 and 100 square feet. Materials 

and supplies storage should have no less than 225 square 

feet, or 325 square feet to be desirable. Between 75 and 

100 square feet are needed for student's books, coats, and 

other personal belongings. Space for student- project stor-

age should measure between 200 and 250 square feet. 
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Electrical System 

The following features are recommended for the electri-

cal system: a separate circuit for each major machine, 

spare circuits, lighting circuits isolated from machine or 

convenience outlet circuits, 440 volt service, circuit 

breaker overload protection,, grounded convenience outlets, 

concealed wiring throughout, locking master switches, re-

mote power cut-offs, and explosion-proof electrical systems 

in finishing areas. 

Chalkboard and Display Areas 

The recommended minimum size for a chalkboard is thir-

ty square feet. At least twenty square feet of bulletin 

board space are recommended. A minimum of thirty cubic 

feet of display space is recommended for the inside of the 

laboratory and the main corridor of the school building. 

Fire Protection Features 

Fire protection features recommended include an auto-

matic sprinkler system, a fire alarm sounding station within 

the laboratory, and regularly serviced extinguishers for A, 

B, and C type fires. 

Auditory Comfort Features 

Auditory comfort is recommended by the use of sound 

absorbing machine bases and sound absorbing ceiling and 

wall materials. 
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Plumbing System 

The recommended plumbing system is to have both hot 

and cold water, work sinks, drinking facilities within the 

room., and at least one washing station per ten students. 

Extra large traps are recommended for the sinks. The air 

compressor should be located outside the laboratory proper. 

Exhaust Systems 

Finishing room and spray booth exhaust systems should 

each be specially designed and separate from other exhaust 

systems. An equipment dust collection system with overhead 

ducts is recommended. 

Climatic Control System 

Wall type heating units are preferred. Air condition-

ing and some means of forced fresh air venilation are also 

listed in A Guide for Planning Industrial Arts Facilities 

(1). The temperature should be automatically controlled. 

Power Equipment Features 

Power equipment features are recommended as follows: 

safety zones marked around each machine., a minimum of three 

feet between machines, non-skid floor surfaces around mach-

ines, a special, uniform color scheme, a minimum of four 

feet provided and marked for main aisles, and machines for 

rough stock should be near stock storage areas. 



16 

Equipment- Facilities 

Texas Education Agency Bulletin 6l$ (2) lists the 

equipment needed for implementing the courses described in 

that publication. The equipment included in this study was 

that required for those courses entitled "General Wood-

workings" and '"Machine Woodworking I & II„ " which are 

designed for students in grades nine through twelve. For 

the purposes of this study, equipment facilities are consid-

ered in two groups, stationary machines, and portable power 

tools. 

Stationary Machines 

Stationary machines for these courses are listed as: 

table sawj surface planer,, jointer, shaper, lathe, radial 

arm saw, drill press, mortiser, belt sander, disc sander, 

tool grinder, band saw, jig saw, and spraj gun (2, pp. 150-

151). The only change made in this list for this study was 

the addition of a relatively new machine marketed under the 

brand name of "uniplane." Although neither a tool grinder, 

nor a spray gun was listed as such, operations requiring 

these machines were included in the courses described. 

Portable Power Tools 

Bulletin 615 recommends that "portable tools used for 

these industrial arts woodworking courses include the rout-

er, saber saw, circular saw, drill, and sanders" (2, p. 151). 

This study was based upon these classifications of tools. 
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CHAPTER III 

HOUSING FACILITIES PROVIDED FOR INDUSTRIAL ARTS 

WOODWORKING PROGRAMS IN TEXAS SCHOOLS 

The data In Chapter III were presented to show the 

degree to which existing industrial arts woodworking facil-

ities are in agreement with the Texas Education Agency 

recommendations discussed In Chapter II. The data used in 

Chapter III were obtained from 111 industrial arts woodwork-

ing teachers who completed a questionnaire-checklist based 

upon the recommendations discussed in Chapter II. Figures 

given in terms of per cent were rounded to the nearest whole 

number. 

Questionnaire-checklists were mailed to 127 Industrial 

arts woodworking teachers who had indicated their willing-

ness to complete such an instrument. These teachers were 

amon^ 204 who. were selected at random from a list of 407 

industrial arts woodworking teachers in Texas. This list of 

407 teachers was made up from the 399 woodworking teachers 

listed in a 1966-67 list of all industrial arts classes in 

Texas (1), and 8 laboratories found to be in the 14 high 

schools listed by the Public School Directory [2, 3) as new 

for the 1967-68 and 1968-69 school years. A letter was sent 

to the teachers in each of the 204 randomly selected 

18 
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laboratories asking if they would participate in this study 

by completing a questionnaire-checklist. Table I shows the 

number and kinds of responses to this letter. These data 

also include the responses to one follow-up inquiry. 

m 

TABLE I 

NUMBER AND KIND OF RESPONSES TO A LETTER OF INQUIRY MAILED 
TO 204 INDUSTRIAL ARTS WOODWORKING TEACHERS 

Response Number 

Yes, I will complete a questionnaire .127 

NOj, I will not complete a questionnaire 7 

The type of program offered at this school 
is not suitable for the study 9 

No response 6l 

The data in Table I show that 127 of the teachers In-

dicated that they could and would furnish data for this 

study. Woodworking programs in middle schools or other spe-

cial curriculums were among the 9 considered not suitable 

for this study. Of the 127 questionnaire-checklists mailed^ 

111 (87 per cent) were returned in usable form. This study^ 

therefore^ is based upon data from 28 per cent of the iden-

tified industrial arts woodworking facilities in Texas. 

The data presented in Chapter III are arranged accord-

ing to the groups discussed in Chapter II. The first of 

these groups includes the work area features. 
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Work Area 

The work area_, which excludes the auxiliary areas 3 is 

recommended to be rectangular in shape. Seventy-eight (73 

per cent) of the 106 teachers responding to this item re-

ported their laboratories were rectangular in shape. Other 

responses indicated that 21 (20 per cent) were "L" shaped^ 

3 (3 per cent) were "t" shaped, 2 (2 per cent) were "U" 

shaped,, and 2 (2 per cena) had other shapes. 

The recommended width to length ratio is between l:l| 

and 1:2. Fifty-one (50 per cent) of the 102 teachers re-

sponding to this item reported their laboratories were within 

this range. Thirty-nine (38 per cent) responded that their 

laboratory had a width to length ratio of less than l:lh9 

and 12 (12 per cent) indicated that their laboratory width 

to length ratio was greater than 1:2. 

Ninety-five (93 per cent) of the 102 laboratories for 

which data were furnished concerning work area width met or 

exceeded the recommended minimum work area width of 30 feet. 

An adequate work area should have 75 to 125 square feet 

of space per student,, according to the recommendations used 

for this study. The data in Table II show that 49 (50 per 

cent-) of the 99 teachers responding to this item reported 

their facilities met this recommendation. Only 5 (5 per 

cent) of the laboratories had less than 50 square feet per 

student. Twenty-one (21 per cent) had 50 to 75 square feet 

per student. Sixteen (16 per cent) contained 100 to 125 
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square feet per student. Seventeen (17 per cent) of the 

facilities had at least twice the minimum amount of space. 

TABLE II 

WORK AREA SIZES IN TOTAL SQUARE 5EET AND IN SQUARE FEET 
PER STUDENT IN 99 WOODWORKING LABORATORIES 

Size Range 
in Total 

Square Feet 

Size Range in 
Square Feet 
Per Student* 

Number of 
laboratories 

Per Cent of 
Laboratories 

1,199 or less 49.9 or less 5 5 

1,200 to 1,800 50.0 to 75.0 21 21 

1,800 to 2,400 75-0 to 100.0 33 34 

2,400 to 3,000 100.0 to 125.0 16 16 

3,000 to 3,600 125.0 to 150.0 7 7 

3,600 to 4,200 150.0 to 175.0 10 10 

4,200 and over 175*0 and over 7 7 
*Based on 24 students per class 

It should be noted that all of the foregoing figures 

were based upon a class of twenty-four students. 

Laboratory Location 

The recommended location for a woodworking laboratory 

is on the ground floor. One hundred and four (96 per cent) 

of the 108 teachers responding to this item reported their 

facilities were on the ground floor. Three (3 per cent) 

were in a basement, and only one was on the second floor. 
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Table III shows that 66 (59 per cent) of the 111 facil-

ities studied met the recommendations that the laboratory be 

located in a wing of the main building, or in a separate 

building connected to the main building by a covered walkway, 

TABLE III 

111 LABORATORY LOCATIONS RELATIVE TO MAIN BUILDINGS 

Location of the 
Woodworking Laboratory 

Number 
of Labs. 

Per Cent 
of Labs. 

Within the main building 14 13 

In a wing of the main building 29 26 

In a separate building connected to the 
main building by a covered walkway 37 33 

In a separate building not connected to 
the main building 31 28 

It was noted, while making comparisons between schools 

in large cities and those in small cities, that approximat-

ly four-fifths of the laboratories located in a wing of the 

main building were in the larger cities. It was also noted 

that only about one-fourth of the laboratories located in 

separate buildings not connected to the main building were 

in schools of the larger cities. 

One respondent indicated that the woodworking facility 

for his school was located on a separate campus, and that it 

was necessary to bus students to the woodworking classes. 



23 

Room Construction Features 

The data in Table IV indicate that 25 (23 per cent) of 

the 111 laboratories studied failed to meet the minimum rec-

ommended ceiling height of 12 feet. Fifty-seven (51 per 

cent) of the laboratories had ceiling heights ranging from 

12 to 14 feet. Seventy-eight (70 per cent) had exposed ceil-

ing members serving as a ceiling. 

Only 4 (4 per cent) of the 103 teachers responding to 

the wall material item reported their facilities had the rec-

ommended non-glare acoustical wall material. Eighty-one (79 

per cent) of the facilities had "cinder" or concrete blocks 

as wall material. Eighteen (17 per cent) of the facilities 

had other wall material. 

Hardwood_, the recommended floor material, was present 

in 19 (17 per cent) of the 111 facilities studied. Eighty-

six (78 per cent) of the facilities had concrete floors. 

Vinyl, or other tile., was-present in 6 (5 per cent) of the 

facilities. 

Fifty-seven (54 per cent) of the 105 teachers responding 

to the window top location item reported their facilities 

had windows that extended to within 12 inches of the ceiling, 

as was recommended. Seventy-two (85 per cent) of the 85 

teachers responding to the window sill location item reported 

their facilities did not have window sills extending as high 

as 72 inches above the floor. Thirteen (15 per cent) of the 

facilities had window sills 72 or more inches above the floor. 
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TABLE IV 

THE NUMBER AND PER CENT OF LABORATORIES WITH 
RECOMMENDED ROOM CONSTRUCTION FEATURES 

Room Construction Feature 
Number 
of Labs. 

Per Cent 
of Labs. 

Ceiling height (in 111 labs.) 
Less tharx 12 feet 
Between 12 and 14 feet 
More than 14 feet 

25 
57 
29 

23 
51 
26 

Ceiling material (In 111 labs.) 
Exposed building members 
Acoustical tile or plaster 
Suspended panels 
Other 

78 
24 
4 
5 

70 
21 
4 
5 

Wall material (in 103 labs.) 
Non-glare acoustical material 
"Cinder" or concrete blocks 
Other 

4 
81 
18 

4 
79 
17 

Floor material (in 111 labs.) 
Hardwood 
Concrete 
Vinyl or other tile 

19 
86 
6 

17 
78 
5 

Window top location (in 105 labs.) 
Less than 12 inches from ceiling 
More than 12 inches from ceiling 

57 
48 

54 
46 

Window sill location (in 85 labs.) 
Less than 36 inches from floor 
Between 36 and 72 Inches from floor 
Between 72 and 96 inches from floor 
More than 96 inches from floor 

7 
65 
7 
6 

8 
77 
8 
7 

Wainscot (in 95 labs.) 
Mat glazed or similar material 27 28 

Lighting (in 107 labs.) 
Fluorescent-
Incandescent 
Other 
Suitable for night use 
Extra machine or planning lights 

64 
42 
1 

87 
24 

60 
39 
1 

81 
22 
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According to the recommendations in Chapter IX 3 a mat 

glazed or similar wainscot should be installed. Twenty-

seven (28 per cent) of the 95 teachers responding to this 

item indicated that their facilities did have such material. 

Fluorescent lights suitable for night use are recom-

mended. Extra lights are also recommended for machine 

operations and planning areas. Sixty-four (60 per cent) of 

the 107 teachers responding to this item reported their lab-

oratories did have fluorescent lighting. Eighty-seven (8l 

per cent) of the facilities had lighting suitable for night 

use. Twenty-four (22 per cent) of the facilities had extra 

lighting for machine operations and planning areas. 

Doors 

At least one corridor or entrance door of 60 or more 

inches in width is recommended. Any other outside doors 

should be at least 30 inches in widths according to the rec-

ommendations used for this study. Sixty-two (56 per cent) 

of the 111 facilities studied had only one entrance door. 

Thirty-seven (33 per cent) had two entrance doors. Three 

or more entrance doors were present in 12 (11 per cent) of 

the facilities included in this study. Of the 139 sntrarce 

doors installedj 109 (78 per cent) were lets than 66 inches 

wide'. 

Only one service door was installed in 76 (78 per cent) 

of the *98 woodworking facilities for which, teachers supplied 
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such data. Fifteen (15 per cent) of the laboratories had 

two or more service doors. No service doors were "provided 

in 7 (7 per cent) of the facilities. Thirty-seven (39 per 

cent) of the 9k service doors installed were loss than 8 

feet in width. Forty-eight (51 per cent) of the service 

doors were between 8 and 12 feet in width. Only 9 (10 per 

cent) of the service doors were 12 or more feet in width. 

Additional doors were present in 20 (18 per cent) of 

the 111 facilities studied. Two or more additional doors 

were present in 7 (6 per cent) of the facilities. All of 

the additional doors were reported to be 30 or more inches 

in width. 

Auxiliary Space 

Figure 1 shows how the facilities studied compare with 

the recommendations discussed in Chapter II for auxiliary 

areas. The number of square feet given as "less than" is 

considered to be minimum. The number of square feet given 

as "between" .is considered to be between minimun and desir-

able. Figures listed as "more than" represent the number of 

square feet recommended as desirable. 

Seventy (63 per cent) of the 111 teachers responding to 

this portion of the questionnaire indicated that their facil-

ities had less than the 400 square feet recommended as the 

minimum for instruction and planning. Twenty (18 per cent) 

had between 400 and 500 square feet used for this purpose. 
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Area & Square Feet 

Supplies storage 
Less than 225 
225 to 325 
More than 325 

.Project storage 
Less than 200 
200 to 250 
More than 250 

Pupil's personal 
Less than 75 
75 to 100 
More than 100 

Tool storage 
Less than 50 
50 to 100 
More than 100 

Finishing room 
Less than 125 
125 to 175 
More than 175 

Teacher's office 
Less than 100 
100 to I50 
More than 150 

Assemble and glue 
Less than 150 
150 to 200 
More than 200 

Instruct- and plan 
Less than 400 
400 to 500 
More than 500 

Per Cent 

72 
J 

m 

7/////////A 

/ / / / / / / / A 

777777m 

17777111/77771 

177777777A 
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0 
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//A Adequate 

50 ~5o 70 80" 

Des irable 

90 100 

Pig. 1--Per cent of facilities having auxiliary areas 
of recommended sizes 
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Twenty-one (19 per cent) of the laboratories had more than 

the 500 square feet considered to be desirable. 

A teacher's office and conference room with a recom-

mended minimum 100 square feet was not provided in 70 (63 

per cent) of the 111 woodworking facilities studied. Be-

tween 100 and 150 square feet were used for a teacher's 

office and conference room in 26 (23 per cent) of the lab-

oratories. Fifteen (14 per cent) of the laboratories had 

more than the 150 square feet needed to be considered desir-

able by the recommendations discussed in Chapter II. 

According to the recommendations discussed in Chapter 

II_, a minimum of 150 square feet should be provided for as-

sembling and gluing operations. Eighty-three (75 per cent) 

of the 111 facilities'studied did not meet this recommen-

dation. Twenty-one (19 per cent) of the laboratories had 

between 150 and 200 square feet alloted for gluing and as-

sembling. Seven (6 per cent) had more than the recommended 

200 square feet needed to be rated desirable. 

A minimum of 125 square feet is recommended for the 

finishing room or area. Forty-seven (42 per cent) of the 111 

teachers responding Indicated that their laboratories did not 

meet this recommendation. Thirty-nine (35 per cent) of the 

teachers responded that their facilities had between 125 and 

175 square feet alloted for finishing operations. Twenty-

five (23 per cent) of the facilities had 175 or more square 

feet used for finishing operations. 
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Seventy-five (70 per cent) of the 108 teachers respond-

ing to the portable tool storage space item reported their 

facilities did not have the recommended minimum of 50 square 

feet needed for this purpose. Twenty-four (22 per cent) of 

the facilities had between 50 and 100 square feet of space 

used for this purpose. Nine (8 per cent) of the teachers 

indicated that their facilities had more than the 100 square 

feet of space needed for a desirable rating in this category. 

Materials and supplies storage should have a minimum of 

225 square feet of space,, or 325 square feet to be considered 

desirable^ according to the recommendations used for this 

study. Seventy (64 per cent) of the 109 teachers responding 

to this item indicated their facilities did not meet this 

minimum. Twenty-nine (27 per cent) of the facilities had 

between 225 and 325 square feet available for this purpose. 

Only 10 (9 per cent) met or exceeded the 325 square feet 

recommendation for desirable facilities. 

Of the 108 teachers responding to the pupil's personal 

storage item.;, 101 (93 per cent) reported their schools had 

less than the 75 square feet of space recommended for stu-

dent's booksj coats., and other personal belongings. Pour (4 

per cent) of the facilities had between 75 and 100 square 

feet,, and only 3 (3 per cent) had the recommended desirable 

amount of 100 or more square feet. 

The recommendations presented in Chapter II stated that 

a minimum of 200 square feet is needed for student project 
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storage., while 250 square feet is needed for a 'desirable 

amount of space. Sixty-one (55 per cent) of the 111 labora-

tories studied did not meet this minimum. Twenty-six (23 

per cent) of the facilities had between 200 and 250 square 

feet for project storage. The desirable 250 square feet al-

lotment was provided for project storage in 24 (22 per cent) 

of the laboratories studied. 

Electrical Systems 

One hundred and ten industrial arts woodworking teach-

ers supplied data about the electrical system features in 

their laboratories. Their responses are shown in Table V as 

per cent of facilities having the recommended features. 

Enclosed or concealed electrical wiring was installed 

in 9^ per cent of the laboratories included in this study. 

Circuit breakers were reported to be installed in 86 per 

cent of the facilities. 

The following features were each reported to be present 

in 73 to 77 per cent of the facilities: spare circuits 

available^ a separate circuit for each machine, separate 

lighting circuitsj and grounded convenience outlets. 

A locking-type master switch was provided in 60 per 

cent of the laboratories. Sixty-five per cent of the labo-

ratories were reported to have explosion proof electrical 

devices used in the finishing areas. 
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TABLE V 

PER CENT OF 110 LABORATORIES HAVING RECOMMENDED 
ELECTRICAL SYSTEM FEATURES 

Per Cent of 
Recommended Feature Labs, with 

This Feature 

Separate circuit is provided for each major machine. 77 

Spare circuits are available 75 

Separate lighting circuir-s are provided. . 73 

440 volt circuits are available or in use 41 

Circuit breakers are Installed 86 

Grounded convenience outlets are provided 77 

Electrical wiring is enclosed or concealed 94 

A locking type master switch is provided . 60 

Finishing areas have explosion proof devices . . . . 65 

Remote control power cut-off buttons are used. . . . 32 

Two of the features presented in Table V were notably 

absent in the laboratories studied. Only about a third of 

the facilities had remote control power cut-off buttons. 

Forty-one per cent of the facilities had 440 volt circuits 

installed. 

Chalkboards} Bulletin Boardsand Display Areas 

Table "VT shows the per cent of the laboratories which 

met the minimum recommendations for chalkboard., bulletin 

boards and display areas. 
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TABLE VI 

PER CENT OF 110 LABORATORIES HAVING THE RECOMMENDED 
AMOUNTS OS1 SPACE FOR CHALKBOARDS, BULLETIN 

BOARDS 5 AND DISPLAY AREAS 

Per Cent of 
Recommended Feature Labs, with 

This Feature 

30 square feet of chalkboard 65 

20 square feet of bulletin board space 56 

30 cubic feet of display space in the laboratory . . 19 

30 cubic feet of lighted display space along 
the main school corridor 27 

From the table it can be seen that the feature most 

often lacking was display areas} both inside the laboratory 

and along the main building corridors. 

Fire Protection Features 

Seventy-seven (71 per cent) of the 108 teachers respond-

ing to the item concerning fire extinguishers reported that 

fire extinguishers were provided in their facilities. Some 

kind of prope-rly maintained fire extinguisher was installed 

in 92 (85 per cent) of the facilities^, although protection 

was not provided against all three types of fires. 

Eighty-four (77 per cent) of the 109 teachers respond-

ing to the fire alarm item Indicated that a main fire alarm 

sounding station was not provided in their facilities. 

This feature was included in the electrical system section 

of the materials presented in Chapter 1I} but was included 
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with the fire protection features of this study- because of 

the arrangement of the questionnaire items. 

None of the 111 facilities studied had an automatic 

sprinkler system installed. Although this item was included 

in the plumbing system recommendations5 it was grouped with 

the fire protection features for the purpose of this study. 

Auditory Comfort Features 

Only 4 (4 per cent) of the 111 responding teachers re-

ported that machines in their facilities were mounted on 

sound absorbing bases. Fourteen (13 per cent) of the facil-

ities had sound absorbing material used above the wainscot 

level. Forty-six (4l per cent) of the facilities had sound 

absorbing material used for the ceiling. 

Plumbing System Features 

One hundred and eleven teachers responded to the plumb-

ing system portion of the questionnaire-checklist. Table 

VII shows the per cent of laboratories reported to have each 

recommended plumbing feature. 

Table VII shows that most (75 per cent) of the labora-

tories included in this study had drinking facilities within 

the shop area. The feature least often provided was extra 

large traps on the sinks. Only 29 (26 per cent) of the 

facilities had this feature. The other plumbing system 

features shown in this table were present in 40 to 52 per 

cent of the facilities studied. 



34 

TABLE VII 

PER CENT OF 111 LABORATORIES HAVING RECOMMENDED 
PLUMBING SYSTEM FEATURES 

Per Cent of 
Recommended Feature Labs. with 

This Feature 

Drinking facilities within the laboratory. . 75 

One washing station for each ten students 45 

Both hot and cold water is provided 52 

Work (slop) sinks are provided 4l 

Sinks have extra large traps 26 

Air compressor is outside the laboratory area. . . 40 

One washing station was provided for each ten or less 

students in 45 per cent of the laboratories. Fifty-two per 

cent of the facilities had both hot and cold water. Work 

(slop) sinks were installed in 4l per cent of the laborato-

ries. The air compressor,, when present, was located outside 

the laboratory work area in 40 per cent of the facilities. 

Exhaust Systems 

The questionnaire-checklist used for this study asked 

if a specially designed and separate exhaust system was in 

use for each finishing area and spray booth. Sixty-seven 

(61 per cent) of the 109 teachers responding to these items 

indicated that such a system was in use. Separate, special-

ly designed spray booth exhaust systems were installed .in' 

50 (46 per cent) of the facilities. 
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The location of equipment dust collection "ducts was 

also included in this section of the questionnaire. Infor-

mation about the machines to which these systems were 

connected was included in the section of the questionnaire 

dealing with machines and equipment. Thirty-five (32 per 

cent) of the responses indicated that overhead ducts were 

installed. Thirteen (12 per cent) of the facilities had 

ducts installed beneath the floor. 

Climatic Control Systems 

The section of the questionnaire pertaining to climatic 

control systems was divided into four parts for the purposes 

of this study. The parts were: type of heating., type of 

cooling, ventilation, and automatic temperature control de-

vices. Table VIII shows the per cent of responses to each 

of these categories. 

Nine out of ten laboratories were reported to have over-

head heating units. Three teachers listed space heaters to 

describe their "other" heating units. Heating was provided 

by wall units or branch ducts from the main building in 7 

per cent of the facilities studied. 

One out of four laboratories had some kind of air 

conditioning system installed. One teacher listed an evap-

orative cooler as "other" cooling means. Only nineteen per 

cent of the facilities were reported to have forced air ven-

tilation. 
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TABLE VII 

PER CENT OF 110 LABORATORIES HAVING VARIOUS 
RECOMMENDED CLIMATIC CONTROL FEATURES 

Per Cent of 
Recommended Feature Labs. with 

This Feature 

Heating system 
Overhead units 90 
Wall units 2 
Branch ducts from the main building 5 
Other 3 

Cooling system 
Separate unit for the laboratory 14 
Branch ducts from the main building 10 
None 75 
Evaporative cooler 1 

Ventilation 
Windows or other openings only 80 
Forced air 19 
Other 1 

Temperature control 
Thermostat 69 

Sixty-nine per cent of the facilities had thermostat-

ically controlled temperatures. 

Power Equipment Features 

Most of the power equipment features were directly re-

lated to safety. Seven checklist items were included in 

this portion of the questionnaire-checklist completed by the 

teachers. Table IX shows the per cent of 109 teachers re-

sponding affirmatively to these items. 

Two of the features in Table IX were absent in consider-

ably more of the laboratories than were the other features. 
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Non-skid surfaces were provided around hazardous machines in 

only 28 (26 per cent) of the laboratories studied.- Desig-

nated main aisles 4 or more feet in width were provided in 

only 24 (22 per cent) of the laboratories. Since this ques-

tionnaire item inquired about both the minimum width and the 

designation of the main aisles^ it can be assumed that other 

laboratories met one or the other of these recommendations5 

but not both. 

TABLE IX 

PER CENT OP 109 LABORATORIES HAVING VARIOUS 
RECOMMENDED POWER EQUIPMENT FEATURES 

Recommended Feature 

Safety hazard areas are marked around machines 

Three or more feet exist between machines. . 

Rough stock machines are near storage areas. 

Non-skid floors are around hazardous machines 

Hazardous machines are away from work areas. 

A special., uniform color scheme is used. . . 

Per Cent of 
Labs. with 
This Feature 

41 

85 

77 

26 

70 

65 

Four feet wide, marked main aisles are provided. . 22 

Only one other item was not present in at least half 

of the laboratories. Safety zones were marked around each 

hazardous machine in only 45 (4l per cent) of the woodwork-

ing laboratories. 



CHAPTER BIBLIOGRAPHY 

1. Texas Education Agency, Industrial Arts In Texas, 1966-
1967j mimeographed listing, Austin, Texas, Texas 
Education Agency, 1967-

2. Texas Education Agency, 1967-68 Public School Directory, 
Bulletin 67^, Austin, Texas, Texas Education Agency, 
1968. 

3- Texas Education Agency, 1968-69 Public School Directory, 
Bulletin 677.? Austin, Texas, Texas Education Agency, 
1 9 6 9 . 



CHAPTER IV 

EQUIPMENT FACILITIES PROVIDED FOR INDUSTRIAL ARTS 

WOODWORKING PROGRAMS IN TEXAS SCHOOLS 

The data in Chapter IV are presented to show the degree 

to which existing industrial arts woodworking equipment fa-

cilities are in agreement with the Texas Education Agency 

recommendations discussed in Chapter II. The data presented 

in Chapter IV were obtained from the same sources as used in 

Chapter III. The data presented in Chapter IV were divided 

into two groups^ portable power tools and stationary ma-

chines. Figures given in terms of per cent were rounded to 

the nearest whole number. 

Portable Power Tools 

The sources used for. the recommendations in Chapter II 

listed the portable power tools needed in industrial arts 

woodworking programs, but did not specify the quantities 

that should be made available. Although comparisons could 

not, therefore, be made on the basis of quantities, these 

data were included In this study. Table X shows the per 

cent of laboratories which had various quantities of each 

portable power tool. 

Table X shows that the portable power tool most often 

lacking was the portable power hand saw, although over half 

39 
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of the laboratories did have this tool. It was noted, how-

ever 5 while making comparisons between schools in .large 

cities and those in small cities, that approximately twice 

as many small city schools had power hand saws as did those 

schools in the larger cities. Approximately three out of 

four facilities had one or more one-quarter inch drills. 

TABLE X 

PER CENT OP 110 LABORATORIES HAVING VARIOUS 
QUANTITIES OP PORTABLE POWER TOOLS 

Tool 
Per Cent of Labs. Having Various 

Quantities of Portable Power Tools 

0 1 2 3 4 or More 

1/4" drill 26 50 16 6 2 

3/8" drill 5 4 39 7 0 0 

1/2" drill 70 25 4 1 0 

Router 6 70 21 3 0 

Saber saw 16 71 11 2 0 

Belt sander 6 55 25 7 7 

Vibrator sander 20 38 20 9 13 

Hand saw 48 45 5 1 1 

Planer 5 0 0 0 

Disc sander 3 0 0 0 

Power hammer 1 0 0 0 

Vacuum cleaner 2 0 0 0 
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Belt sanders arid routers were provided in.more than 90 

per cent of the laboratories. The only other recommended 

portable power tool was the saber saw. The saber saw was 

present in 84 per cent of the facilities. 

The last 4 items listed in Table X represent the items 

included in the responses to a portion of the questionnaire-

checklist that asked for "other" portable power tools. Table 

X does not show figures in the "0" column for these items 

since they were not specifically listed in the questionnaire 

and, therefore, would not present a true picture of existing 

equipment facilities. 

Stationary Machines 

The portion of the questionnaire-checklist which con-

cerned stationary machines requested information about the 

number of each kind of machine that was operational,, the 

number that was out of order, and whether they were connect-

ed to a dust collector. 

Table XI shows the per cent of laboratories which had 

various quantities of stationary machines. It can be seen 

from the table that the machines most often installed were 

those used for basic cutting and smoothing operations. 

Specialized machines, such as the mortising machine, were 

available in fewer laboratories. The spindle sander, dado 

machine, and tenoner were written in as "other" fixed ma-

chines by those completing the questionnaire-checklist. 
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TABLE XI 

PER CENT OF 111 LABORATORIES HAVING VARIOUS QUANTITIES 
OP OPERATIONAL STATIONARY MACHINES 

Machine 
Per Cent of Laboratories Having Various 

Quantities of Stationary Machines Machine 

0 1 2 3 4 or More 

Table saw 5 75 18 2 0 

Surface planer 17 8l 2 0 0 

Jointer 4 81 13 2 0 

Shaper 3.9 59 2 0 0 

Wood lathe 6 15 27 35 17 

Radial arm saw 26 69 4 1 0 

Drill press 10 75 - 14 1 1 

Mortising machine 58 41 1 0 0 

Belt sander 23 62 10 5 0 

Disc sander 44 54 1 1 0 

Tool grinder 13 . 74 12 1 0 

Spray gun 39 44 12 5 0 

Unlplane 94 6 0 .. 0 0 

Band saw 44 3 1 V 0 

Jig saw 32 5 1 0 

Spindle sander 8 0 0 0 

Dado machine 1 0 0 0 
Tenoner 1 . 0 0 0 
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The number included in the "0" column represent not 

only the number of responses returned as "0"̂  but also the 

number of those who did not respond to this particular item. 

Table XII shows the per cent of laboratories which had 

one or more machines out of order. 

TABLE XII 

PER CENT OF 111 LABORATORIES HAVING VARIOUS QUANTITIES 
OF STATIONARY MACHINES WHICH WERE OUT OF ORDER 

Machine 
Per Cent of Labs, with Various Quantities 
of Stationary Machines Out of Order 

i s , i 
Machine 

1 2 3 

Table saw 1 0 0 

Surface planer 3 0 0 

Jointer 4 0 0 

Shaper 3 0 0 

Wood lathe 5 4 1 

Radial arm saw 2 0 0 

Drill press 2 0 0 

Mortising machine 2 0 0 

Belt sander 5 0 0 

Disc sander 3 0 0 

Tool grinder 5 0 0 

Spray gun 5 0 0 

Band saw 2 0 0 

Jig saw 5 0 0 



44 

The wood lathe was the machine most often out of order 

according to the data presented in Table XII. Sixteen (5 

per cent) out of a reported 297 of these machines were re-

ported to be out of ord^r. Five or more laboratories are 

shown to have a jig saw, belt sander} or tool grinder out of 

order at the time of this study. 

The machine least often out of order was the table saw. 

Although it is one of the most common machines listed in 

Table XIj only one table saw was reported to be out of order. 

Other machines which were infrequently reported to be out of 

order were the radial arm saw, drill press., mortising ma-

chine a and band saw. 

Porty-nine (44 per cent) of the 111 teachers responding 

to the questionnaire-checklist indicated that some sort of 

dust collection system was installed in their laboratory. 

Table XIII shows the number of facilities which had dust col-

lection systems connected to the various kinds of machines. 

Approximately one-third of the laboratories had dust 

collectors connected to the table saw, jointer, or belt 

sander. Radial arm saws, shapers, disc sanders, band saws, 

and spindle sanders had dust collectors connected to them in 

about one-fourth of the facilities included in this study. 

Approximately half of the surface planers had dust col-

lectors connected to them. Fifty-eight per cent of the 

uniplanes were connected to dust collectors. 
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TABLE XIII 

PER CENT OP1 109 LABORATORIES WITH DUST COLLECTION 
SYSTEMS CONNECTED TO VARIOUS MACHINES 

Per Cent of Labs, with Dust 
Machine Collector Connected 

to This Machine 

Table saw . • 33 

Surface planer 50 

Jointer 36 

Shaper 24 

Wood lathe 9 

Radial arm saw 29 

Drill press 1 

Mortising machine 0 

Belt sander . . . . 35 

Disc sander • 25 

Tool grinder 2 

Uniplane 58 

Band saw 27 

Jig saw 1 

Spindle sander 25 

Two teachers indicated that they had vacuum cleaners 

in their laboratories. These devices were written in as 

"other" toolsj and were not reported to be connected to 

machines. 



CHAPTER V 

SUMMARY, FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS 

* 

Summary 

The purposo of this study was three-fold: first, to 

obtain and study data about the existing housing facilities 

for Industrial arts woodworking courses in junior and sen-

ior high schools in Texas; second, to obtain and study data 

about the existing equipment facilities in the industrial 

arts woodworking laboratories In the junior and senior high 

schools of Texas; and, third, to assemble and analyze the 

data in a manner that would ascertain the extent to which the 

features of these facilities are^in agreement with developed 

standards. 

The data presented in this study were obtained from ap-

proximately 28 per cent of the industrial arts woodworking 

teachers in Texas. These teachers provided the data by com-

pleting a questionnaire-checklist which was mailed to them. 

This instrument was based upon: first, housing standards 

within a tentative Texas Education Agency publication en-

titled A Guide for Planning Industrial Arts Facilities (l)j 

and second, apparent equipment needs for implementing the 

industrial arts programs described in Texas Education Agency 

Bulletin 615, Principles and Standards for Accrediting 
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Elementary and Secondary Schools and Descripfcion of Approved 

Courses Grades 7-12 (2). 

Chapter I introduced the study, presented the statement 

of the problem, and explained the purpose and need for the 

study. Also included in this chapter were the definitions 

of terms used in the study, the sources of data, related 

studies, and treatment of the data. 

Chapter II examined the implications for woodworking 

housing and equipment facilities found in current standards 

and recommendations for industrial arts woodworking programs 

in Texas. Those items that were found to be suitable for 

this study were used to develop a questionnaire-checklist 

that was sent to the teachers in these programs.. Housing 

standards to be used in this study were based upon those 

found in a tentative Texas Education Agency publication en-

titled A Guide for Planning Industrial Arts Facilities (1)., 

Some of these recommendations were given in. terms of spe-

cific requirements, while others, were, in t.a-rms. o£ "minimum," 

"adequate," and "desirable." The questionnaire-checklist 

was designed to consider each item according to a. particular 

standard. The recommendations for equipment facilities were 

those listed for courses in "General Woodworking,." and "Ma-

chine Woodworking I & II" in the Texas Education Agency 

Bulletin 615 (2). 

Chapter III presented and analyzed data secured from 

completed questionnaire-checklists. Twenty-eight per cent 
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(111) of the industrial arts woodworking teachers in Texas 

completed and returned ut-eable questionnaire-checklists. 

These data were treated in a manner that compared the exist-

ing housing facilities with the recommended standards 

presented in Chapter II. Tables and a figure were used to 

present the data in most instances. 

Chapter IV presented data concerning equipment facil-

ities. These data, like those of the housing facilities, were 

treated as a means for comparing existing facilities with 

the criteria presented In Chapter II. 

The summary, findings, and recommendations based upon 

this study are presented In Chapter V. 

The Appendix of the study contains a sample of the 

questionnaire-checklist that was sent to the teachers par-

ticipating in the study and examples of correspondence done 

in the course of the study. 

Findings 

The findings of this study concerning industrial arts 

woodworking housing and equipment facilities in Texas are as 

follows: 

1. Approximately three out of four laboratories in-

cluded in this study conformed to the recommended shape and 

proportions for the main work area. 

2. Although three out of four laboratories met or ex-

ceeded the recommended minimum work area space of 75 square 
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feet per student, only one-fourth of the laboratories had 

the desirable amount of 125 square feet per student. 

3- Ninety-six per cent of the laboratories were lo-

cated on the ground floor.. 

4. Fifty-nine per cent of the laboratories were locat-

ed in a wing of the main building* or in a separate building 

which was connected to the main, building by a covered walk-

way. Comparison of facilities in. larger cities with 

facilities in smaller cities revealed that larger city wood-

working facilities most often were located in a wing,.of the 

main building, while small city woodworking facilities were 

most often located in separate buildings not connected "to 

the main building. 

5. Room construction, features such as walls,. ceiling, 

floor, and lighting faile.d" to. meet, the recommendations' used 

for this study in. approximately 6.Q pex. cent of the:, laborato-

ries . 

6. Boar recommendations,, except: for widths,. were ̂  met -

in approximately 80 per cent of the facilities studied.. Ap-

proximately four out of" five entrance, doors were found to 

be undersize in width.. 

7- Only one auxiliary area (finishing) was found to. 

have the minimum amount af space in. half or more of: the. lab-

oratories s tudied 

8. Approximately three-fourths of the facilities had 

electrical systems that met most of the recommendations. 
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10. Although approximately three-fourths -of the labora-

tories studied had fire extinguishers-, only about one-fourth 

had fire alarm sounding stations. None had an automatic 

sprinkler system. 

11. Practically no provisions were fo<und for auditory 

comfort. Less than 13 per cent of the facilities had any 

type of special auditory features except ceiling materials. 

12. Most of the recommended plumbing system features 

were reported to be present in approximately half of the 

facilities. Drinking facilities, which were present in ap-

proximately three-fourths of the laboratories, were an 

exception to this observation. 

13- According to the data used in this study, 6l per 

cent of the facilities had adequate finishing area exhaust 

systems. Forty-four per cent of the laboratories had equip-

ment dust collectors connected to one or more machines. 

14. Ninety-seven per cent of the facilities had suit-

able heating systems, but only approximately 24 per cent had 

air conditioning systems which met the recommendations used 

in this study. 

15. The degree of agreement between the recommenda-

tions used and the existing power equipment features varied 

from 22 to 85 per cent. The features most often present 

were those which indicated good initial planning, such as ' 

the location of the machines. 
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16. The power hand saw was the only recommended port-

able power tool not found in 80 or more per cent of the 

facilities studied. Only approximately 52 per cent of the 

laboratories had one or more power hand saws. 

17- Most of the laboratories had the basic stationary 

machines. The more specialized the machine., however., the 

less often it was installed. The recommended stationary ma-

chine least often appearing was the mortising machine., which 

was found in only 42 per cent of the facilities studied. 

Conclus ions 

The following conclusions, based upon the data obtained 

from this study, are presented. 

1. Although many of the industrial arts woodworking 

facilities in Texas compared favorably with a majority of 

the recommendations used in this study5 there appears to be 

a need for improvement.in housing facilities. 

2. Recommendations for basic needs compared more 

favorably with the existing facilities than did those recom-

mendations for safety, comfortj or appearance. 

3- The absence of a state adopted set of recommenda-

tions or standards was a factor affecting the lack of 

uniformity among the laboratories studied. 

4. Recommendations which reflect good initial planning 

more often were met than were those recommendations reflect-

ing laboratory upkeep. 
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5. Many of the laboratories could be remodeled to com-

pare much more favorably with the recommendations used for 

this study. 

6. Although recommended equipment- items were in gener-

al use, many of the laboratories had equipment deficiencies. 

Recommendations 

Based upon the findings and conclusions of this study, 

the following recommendations seem to be in order: 

1. A uniform set of standards for industrial arts fa-

cilities should be widely distributed among industrial arts 

supervisors, classroom teachers, and school planners. 

2. Industrial arts teacher education institutions 

should emphasize laboratory planning and maintenance on both 

undergraduate and graduate levels. 

3. Professional organizations should emphasize desir-

able laboratory planning and maintenance practices. 

4. Additional studies should be made to determine the 

extent to whi-ch existing facilities in other industrial arts 

areas agree with the Texas Education Agency recommendations 

used for this study. 

5. Continuing studies should be made to update and 

verify the validity of the existing recommendations for in-

dustrial arts facilities. 
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RESEARCH PROPOSAL FORM 

Name Steve N. Mabry Address 702 Mulkey Lane, Denton 

Professional Address Thos. A. Edison Jr. High, Dallas 

Date Jan. 12, 1970 

Please complete five copies of this form. The divisions 
indicated serve to alert you to the facets of your proposed 
study in which we are particularly interested. 

1. Working title of your study: "A Study of Industrial 
Arts Woodworking and Equipment Facilities in Texas" 

2. What are the major hypotheses to be tested? 
This study will collect and assemble data about 

Texas industrial arts woodworking facilities in a manner 
that will reflect the extent of agreement between the 
features of these facilities and recommendations of the . 
Texas Education Agency. 

3- Describe in detail the student population or data about 
students desired. 

Information Is desired about the housing and equip-
ment facilities used for industrial arts woodworking 
courses in grades 9 through 12 of six Dallas schools. 
The schools to be studied were randomly selected from a 
list of all such classes in Texas. The Dallas schools 
selected are: Rusk Junior High, Seagoville High, Lincoln 
High, Jefferson High, Carter High, and Hill Junior High. 

Wo data are desired from or about students. 

4. Furnish samples of forms, questionnaires, tests or other 
devices which you plan to use in collecting your data. 

See enclosed forms. 

c;r: 
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RESEARCH PROPOSAL FORM 

5. 

page 2 

Describe your plans for administering instruments or 
collecting pupil data from school records. 

The enclosed questionnaire/checklist will be sent 
to the woodworking teacher in each school selected to be 
completed at his convenience. 

No school records will be used. 

6. Describe statistical techniques to be used in the treat-
ment of your data. 

Tables will be used to show the number and/or per-
cent of the facilities which meet the Texas Education 
Agency recommendations. 

Individual schools., districts, or persons will not 
be identified. 

7. When do you expect to complete your study? 

May, 1970. 

8. In what form and to whom will you report your findings? 

A master's thesis. 

Please ask your major professor, the chairman of your 
advisory committee, or other professional person spon-
soring your research to sign the following: 

"I am familiar with the proposed study and feel that the 
researcher submitting this proposal is professionally 
qualified to undertake this investigation." 

Signature of sponsoring 
professional 

Position or title 

Date Jan. 12, 1970 
Name of institution or 

organization 
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(Dallas Independent School District Letterhead) 

February 5* 1970 

Mr. Steve N. Mabry 
702 Mulkey Lane 
Denton, Texas 

Dear Mr. Mabry: 

The Research Committee has studied and approved your 
research study, "A Study of Industrial Arts Woodworking 
and Equipment Facilities in Texas." 

* 

Sincerely yours,• 

C. C. Miller 
Associate Superintendent 

Development 

CCM:jw 
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Box 6302 NTS IF "" 
Denton, Texat. 
November 11, 1969 

Industrial Arts Woodworking Instructor 

Dear Sir: 

This is an opportunity for you, as an industrial arts 
woodworking teacher, to put your unique and valuable 
knowledge to work improving industrial arts. Recent-
activities by the Texas Education Agency, and others, 
indicate that there is considerable interest In providing 
better facilities for Texas industrial arts programs. ° 

We are conducting a series of industrial arts facilities 
studies which will be based upon what teachers say about 
their own laboratories. If it will be at all possible 
for you to^participate in this study, by completing a 
questionnaire/checklist, your knowledge about your wood-
working facilities will be quite useful, and greatly 
appreciated. Any information received from you will be 
treated in a purely statistical manner, and no mention 
will be made in the completed study of you or-your In-
dividual school. 

Please use the enclosed stamped card to indicate your 
willingness to complete a short (considerably les"s than 
an hour) questionnaire/checklist for this study of 
industrial arts woodworking facilities. 

Thank you. 

Approved by: Yours very truly, 

Tommy R. Koonce Steve N. Mabry 
Research Advisor 
Industrial Arts Department-
North Texas State University 
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j [ Yess I will complete a Checklist/Questionnaire 
about my industrial arts woodworking facilities. 

["~~j No, I cannot complete the Checklist/Questionnaire. 

Use this space for comments or to give the proper 
mailing address if different from that shown as the 
return address. 
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Box 6302 NTSU 
Denton, Texas 
December 1, 1969 

Industrial Arts Woodworking Teacher 

Dear f.ir: 

Thank you for your assistance in conducting this study. 
The completed questionnaire may be simply folded and 
stapled or taped for mailing. The questionnaire has been, 
for the most part., reduced to merely a matter of checking 
an answer. Only a few minutes should be needed for com-
pleting it. Since responses are limited, it is probable 
that some of the questions will have to be answered by the 
best, rather than the exact,, answer.. If special comments 
are needed, they may be written on. the .cover, or enclosed 
on a separate sheet. 

Results of this study should be available about the first 
of the year if most questionnaires are returned promptly. 
A summary of the findings will be sent to jou at that" time. 
Since this study will not mention individual persons or. 
schools, the results will be in terms of topical or average 
conditions as compared, to. Texas Education Agency publica-
tions . 

Thank you again for assistance In. making this a worthwhile" 
study. Your .responses to the enclosed questionnaire are 
important if an accurate profile ia to be tfrawn of our. 
present facilities. 

Sincerely yours, 

Steve N. Mabry 
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A. PLEASE INSERT DIMENSIONS FOR THE SHAPE WHICH MOST CLOSELY RESEMBLES THE 
WORK AREA (LESS STOCK ROOM, PAINT AREA, ETC.) IN YOUR SHOP OR LABORATORY 

1 

T 

A 

-£»*« ̂  

Other (supply appropriate sketch) 

B» INDICATE WHICH OF TEE FOLLOWING DESCRIPTIONS ARE APPLICABLE TO THE 
LOCATION OF YOUR SHOP OR LABORATORY 

IN RELATION TO THE GROUNT: LEVEL 

• In a basement 

• On the ground floor 

• On the second floor 

• Other (specify) 

IN RELATION TO THE MAIN BUILDING 

• Within the main building 

• In a wing of the main building 

• In a separate building connected 
to the main building by a 
covered walkway 

• In a separate building not 
connected to the main building 

• Other (specify) 
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C. INDICATE WHICH OF THE FOLLOWING BEST DESCRIBES THE FEATURES OF TOUR 
LABORATORY OR SHOP WALLS, FLOOR, AND CEILING 

CEILING HEIGHT 

• Less than"12 feet 

f jBetween 12 and 14 feet 

• Mors than 1/+ feet 

CEILING MATERIAL 

• Exposed building members 

• Acoustical tile or plaster 

• Suspended panels 

I I Other (specify) _ 

WALL MATERIAL 

• Non-glare acoustical material 

• "Cinder" or concrete blocks 

• Other (specify) 

FLOOR MATERIAL 

• Hardwood 

• Concrete 

• Vinyl or other tile 

PI Other (specify)____ 

WINDOW LOCATION 

Bo the windows extend to within 
1£ inches.of the ceiling? 

Yes £2] No 

Height of window sills above the 
floor level 

WAI1SCOT 

Is mat glased tile or other easily 
cleaned material used? 

Yea H I No 

LIGHTING 

m 
Fluorescent L j Incandescent 

Are lights adequate for night as 
well as day use? 
• Tea Q No 

IS* extra lighting provided for machine 

aerations and/or planning areas? 
: Tes Q No 

. 
D* SUPPLY INFORMATION ABOUT EXITS AND OUTSIDE DOORS AS INDICATED BELOW 

CORBIDOS OH ENTRANCE DOORS 

How Many Widths 

SERVICE DOORS 

How many Widths 

ADDITIONAL EXITS OH OUTSIDE 

Describe 

DOORS 
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E» INDICATE HOW MUCH SPACE IS PROVIDED FOR EACH OF THE FOLLOWING AREAS 

MATERIALS AND SUPPLIES STORAGE 

n Less than 225 square feet 

P~] Between 225 and 325 square feet 

• Moce than 325 square feet 

FINISHING ROOM 

D Lees than 125 square feet 

• Between 125 and 175 square feet 
r*~i 
1 1 More than 175 square feet 

STUDENT PROJECT STORAGE 

n Less than 200 square feet 

• Be tv/een 200 and 2550 square feet 

f 7 ] More than 250 square feet 

TEACHER'S OFFICE & CONFERENCE ROOM 

P I Less than 100 square feet 

• Between 100 and 150 square feet 

P I More than 150 square feet 

STUDENTfS BOOKSt COATS, ETC. 

• Less than 75 square feet 

HI Be tv/een 75 and 100 square feet 

P I More than 100 square feet 

ASSEMBLING AND GLUING 

P i Less than 150 square feet 

• Between 150 and 200 square feet 

["*"! More than 200 square feet 

PORTABLE TOOLSf ACCESSORIES^ ETC* 

I I Less than 50 square feet 

r*~) Between 50 and 100 square feet 

• More than 100 square feet 

INSTRUCTION AND PLANNING 

I I Lees than 400 square feet 

I I Between 400 and 500 square feet 

• More than 500 square feet 

F. 3 INDICATE IF THE FOLLOWING FEATURES ARE INCLUDED IN YOUR ELECTRICAL SYSTEM 

YES NO 

A separate circuit is provided for each major machine 

Spare circuits are available for future use 

Lighting circuits do not have machines or outlets on them 

440 volt circuits are available or are in use 

Circuit broakers (not fuses) are used for overload protection 

Convenience outlets have provisions for using grounding cords 

Electrical wiring is enclosed in wireways or is concealed 

A locking-type master switch is conveniently located • -

Explosion-proof wiring, switches, and lights are used in 
finishing areas 

Remote control power cut-off safety buttons are installed at 
convenient locations 
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G* INDICATE IF THE FOLLOWING CHALKBOARD, BULLETIN BOARD* AND DISPLAY 
AREA. FEATURES ARE PRESENT IN TOUR LABORATORY OR SHOP 

YES KO • 

Chalkboard is 30.or more square feet in size 

2.0 or more square feet of bulletin board apace is provided 
- 30 or more cubic feet of display area is provided within the shop 

30 or more cubic feet of lighted display area is provided along 
the main school corridors 

H* INDICATE IF THE FOLLOWING FIRE PROTECTION FEATURES ARE PROVIDED IN 
YOUR LABORATORY OR SHOP 

YES im 

An automatic sprinkler system is provided 

Fire extinguishers are provided for A, B, and C type fires 

Fire extinguishers are regularly inspected9 recharged, and tagged 

A fire alarm sounding station is located in the shop* and is 
connected to the main fire alarm system 

I# INDICATE IF THE FOLLOWING AUDITORY COMFORT FEATURES EXIST IN YOUR 
LABORATORY OR SHOP " ' ' -

YES MO 

Ceiling material is of the sonnd absorbing type 

Machines are mounted on sound absorbing bases or pads 

Wall covering above the wainscot level is acoustical plaster 
or other sound absorbing material 

J» I 'INDICATE IF THE FOLLOWING FEATURES ARE PRESENT IH YOUR PLUMBING SYSTEM 

YES MO . 

Drinking facilities are located in the shop 

One washing station is provided for each 10 or less students 

Both hot and cold water is provided 

Work (slop) sinks are provided 

Sinks are provided with extra large traps 

The air compressor is located outside the shop proper 
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K. INDICATE IF THE FOLLOWING EXHAUST SYSTEM FEATURES ARE PRESENT IN 
YOUR LABORATORY OR SHOP 

.FINISHING ROOM 

The finishing room exhaust system is 
specially designed and is separate 
from other exhaust systems 
• Yes Q No" 

SPRAY BOOTH 

The spray booth exhaust system is 
specially desigfned and is separate 
from other exhaust systems 
• • No 

EQUIPMENT DUST COLLECTION (if present) 

tocation of equipment dust collector ducts: 
J Overhead [J Beneath tho floor' Q Othar (specify). 

L. INDICATE WHICH OF THE FOLLOWING BEST DESCRIBES THE CLIMATIC CONTROL 
SYSTEM IN YOUR LABORATORY OR SHOP 

TYPE OF HEATING SYSTEM 

1 1 Overhead units 

• Wall units ' " 

1"*"1 Branch ducts from the - main bldg, 

13] Other (specify) 

TYPE OF COOLING SYSTEM 

1 1 None 

H I A separate unit for the shop 

m Branch ducts from the main bldg» 

| | Other (specify) 

•VENTILATION 

• Windows or other openings only 

1 1 Forced air 

f ,~j Other (specify) 

TJMPERATURE CONTROL 

Automat!,c individual tempei'rvture 
control devices (thermostats) are 
provided 

n Y e s n n° 

M. ] INDIC 
rouR 

ATE IF THE FOT.LOWING POWER EQUIPMENT FEATURES ARE PRESENT IN 
LABORATORY OR SHOP - • 

YES NO 

Safety zones are marked around each hazardous machine 

A minimum of 3 feet is provided between machines 

. Ma:Chines for rough stock are located near the stock storage areas 

Non-skid floor sxirfaces are provided around hazardous machines 

Dangerous machines are located away from passages and work areas 

uniform color scheme is used for machines and equipment 

A minimum of Zf feet is provided for main aisles> and these areas 
are designated by painted lines 
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N# INDICATE HOW M Y OF THE FOLLOWING PORTABLE POWER TOOLS YOU HAVE IN 
LABORATORY OR SHOP 

QUANTITY TOOL QUANTITY TOOL 

1/4*- drill Saber saw 

.V8rt drill Belt eander 

\/Zn drill Vibrator sander 

Router Portable hand saw 

Other Other 

Other Other 

O. INDICATE HOW MANY, THE SIZE, AND IF A DUST COLLECTOR IS CONNECTED TO 
ANY OF THE FOLLOWING MACHINES IN YOUR LABORATORY OR SHOP 

MACHINE 
QUANTITY 

IN 
OPERATION 

QUANTITY • 
OUT OF 
ORDER 

SIZES 
CONNECTED TO A 
DUST COLLECTOR MACHINE 

QUANTITY 
IN 

OPERATION 

QUANTITY • 
OUT OF 
ORDER 

SIZES 
YES NO 

Table saw 

Surface planer 

Jointer 

Shaper 

Wood lathe 

Radial arm saw 

Drill press 

Mortising machine 

Belt sar.der 

Disc sander 

Tool grinder 

Spray gun not appl: Lcable 
;TIni plane 

Other 

Other 

Other 

Other 

Other 
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Box 6302 NTSU 
Denton^ Texas 
January l4_, 1970 

Industrial Arts Woodworking Teacher 

Dear Sir: 

A few weeks ago an inquiry seeking your help in 
conducting a study of i-nd^stafi-arl-^r^-^modworking 
•£ars4JJ-t±ea. in Texas was mailed to this address. 
Because your information is so important to this 
studyj I am again enclosing a post card for your 
use to indicate your willingness to help. 

Although many teachers have already participated 
in this study, additional data are needed to help 
identify certain characteristics and to strengthen 
the study.. The results of the checklists received 
thus far have been quite encouraging^ but more 
teacher support is needed. 

Again, thank you.. 

Sincerely yours.,. 

Steve IT.. Mabry 
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