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This study of the physical facilities provided for 

industrial arts metalworking in Texas high schools was con-

ducted in cooperation with the Industrial Arts Department of 

North Texas State University. The purposes for conducting 

this study were to ascertain whether the housing for indus-

trial arts metalworking laboratories was adequate, whether 

the enrollment of the school showed any correlation with the 

availability of a metalworking facility, and to what extent 

the physical facility for metalworking laboratories met 

current standards. 

To gather the necessary data for this study, recently 

developed standards were used as a basis for the development 

of an instrument which was mailed to all of the state's 

metalworking teachers. A list of high school metalworking 

teachers and their addresses was taken from a list of all 

Texas industrial arts teachers. One hundred forty-two high 

school teachers were requested to participate in this study, 

and seventy-seven of these responded by returning a usable 

instrument. 

After the instruments were returned, the data was 

transferred to a computer form, then counted and tabulated 



by an IBM computer. The results are presented in this study 

on a percent basis. 

The data are presented in four chapters, each containing 

a vital phase of the study. Detailed information is pre-

sented to show the number and percent of metalworking labo-

ratories meeting each specific phase and item of the recently 

developed standards used in the evaluation. 

The study concludes that the essential items for 

operation and instruction in metalworking laboratories are 

present in most schools. However, there appears to be a need 

for improvement in some of the laboratories 

As a result of this study five recommendations are 

made: 

1. The teacher training programs in colleges and uni-

versities should stress the importance and encourage the 

development of laboratory planning and construction. 

2. Further study of other course work facilities in 

industrial arts should be undertaken to determine the equality 

of these facilities and to aid in correcting any deficiencies. 

3. A standard should be established for industrial 

arts facilities, and this standard should be followed when 

renovating existing facilities or constructing new facilities. 

4. A complete study of the tools and equipment in 

metalworking laboratories would be a contribution to future 

studies and development. 



5. There will be a need to update and expand this 

study within the next five to ten years, 
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CHAPTER I 

INTRODUCTION 

Since it was introduced into the public schools about 

1833, industrial arts has made many significant advancements 

1 

as a basic subject area of general education. Even the name 

of this program, once called "manual training," has changed, 

and its physical location has been elevated from the stuffy 

and dimly lighted school basement to the convenient wing of a 

modern school building. In the campus-type school facility, 

industrial arts now often has the status of a separate depart-

ment in its own individual building. 

The sub-area of metalworking has advanced as well, gen-

erally keeping pace with technological developments over the 

past century and a half. Metalworking tools and machines that 

were once hand-operated and hand-powered have advanced so far 

that some are now fully automatic. The operator of one of 

these completely automated machines merely sets up his stock 

and loads a programmed tape to control the operation; the 

machine does the rest. 

Advancements such as these have been possible only through 

the persistent efforts of those interested in improving 

"''Rex Miller and Lee H. Smaller, Selected Readings for 
Industrial Arts (Bloomington, Illinois, 1963), p. 14. 



industrial arts programs and facilities. If industrial arts 

is to continue advancing along with our rapidly developing 

industrial society, periodical research studies must continually 

measure the status of facilities available, in each of the 

industrial arts sub-areas. 

Statement of the Problem 

This study seeks to determine whether Texas high school 

metalworking laboratories meet the standards for physical 

facilities set forth by the Texas Education Agency in its 

Bulletin 701, A Guide for Planning Industrial Arts Facilities, 

and whether these laboratories have adequate facilities for 

teaching metalworking at the high school level, as recommended 

in TEA Bulletin 615, Principles and Standards for Accrediting 

Elementary and Secondary Schools and Description of Approved 

3 

2 

Courses Grades 7-12. 

The Need and Purpose of the Study 

College and university professors, public school super-

visors, principals, and teachers have been concerned about the 

adequacy of industrial arts facilities. Their concern has 

been brought on by the constant need for better instructional 

^Texas Education Agency, A Guide for Planning Industrial 
Arts Facilities, Bulletin 701 XAustm, 196TJ. 

Texas Education Agency, Principles and Standards for 
Accrediting Elementary and Secondary Schools' and Description 
of Approved Courses Grades 7-12, Bulletin 615 [Austin, 1961) , 
pp. 154-156. 



programs and by new medical discoveries related to harmful 

dust and fumes and other air polution. Both industry and 

education have become more aware of the hazards to the health 

of those studying technical and industrial functions and 

operations, especially the processes involved in changing raw 

materials into usable products. With adequate facilities, 

this phase of general education can be relatively free from 

health hazards and can be intellectually challenging, physically 

enjoyable, and economically profitable. To make industrial 

arts as safe and effective as possible, it is necessary to 

determine the adequacy of facilities in various laboratories. 

This information is essential before necessary improvements 

can be made. To obtain this information for the sub-area of 

metalworking, this study seeks answers to the following 

questions: 

1. Is the housing for industrial arts metalworking 

adequate? 

2. Does the classification of the school according to 

enrollment show any relationship to the metalworking facil-

ities? 

3. To what extent do the physical facilities for metal-

working laboratories meet recently developed standards? 

Limitations of the Study 

The following limitations apply to this study: 



1. The study is limited to Texas high schools, which 

are classified by enrollment size as follows: 4A, 3A, 2A, A, 

and B. 

2. The study is also limited to the high school metal-

working area of industrial arts, thus facilitating greater 

accuracy in measurement, more detailed analysis, and less 

generality than a broad study. 

3. One hundred forty-two high schools with industrial 

arts metalworking programs were requested to participate in 

this study. 

4. Seventy-seven teachers from different schools partic-

ipated in the study by completing and returning usable instru-

ments . 

5. The data of this study represent the metalworking 

laboratory' facilities only for the 1971-72 school year. 

Definition of Terms 

This study uses several terms of special significance. 

These terms are defined as follows: 

Industrial arts includes the phases of general education 

dealing with industry—its organization, materials processes, 

occupations, and products--and with the problems resulting 

4 
from the industrial and technicological nature of society. 

^Gordon 0. Wilber and Norman C. Penderd, Industrial Arts 
in General Education CScranton, Pennsylvania, 1967), p. 2. 



A laboratory is "a space or room, or a number of rooms, 

adequately equipped with tools, materials, visual aids, and 

machines characteristic of several phases or forms of in-

dustry. 

The housing of the industrial arts metalworking area 

includes the type of structure, the location in relation to 

other subject area classrooms, work space, storage space, 

special special room space, exits and outside doors, walls, 

floors, and ceilings, visual comfort, electrical circuits, 

climatic control, exhaust systems, auditory comfort, space 

for power equipment, chalkboards, bulletin boards, display 

area, and fire prevention equipment. 

A general shop is an exploratory program designed to 

provide instruction in a variety of different activities carried 

on in unrelated, separate work areas within the same shop.^ 

For example, metalworking may be taught in the same shop as 

woodworking, electricity, and crafts. 

A general metal unit shop is one in which students engage 

in the study of tools, processes, materials, and informative 

aspects of a single trade or occupational area. In this type 

of organization, the sub-areas of metalworking, woodworking, 

7 
and electricity each have a separate shop. 

^Carter V. Good, Dictionary of Education, 1st ed. (New 
York, 1945). 

^Wilber., OJD. cit. , p. 179. 

7Ibid., p. 178. 



Source of Data 

The data for this study have been secured from an instru-

ment developed to gather information in several sections. Each 

section of the instrument is designed to secure data related 

to the housing of industrial arts metalworking facilities. A 

section is provided for gathering data from each major division 

of the total metalworking facility. 

For the purpose of this study, the instrument was mailed 

to industrial arts metalworking teachers. Each Texas high 

school with industrial arts metalworking received one question-

naire for each metalworking teacher. 

Treatment of Data 

Data from returned instruments were carefully sorted and 

analyzed on a percent basis in an attempt to answer the 

questions stated as the needs and purposes of this 'study. The 

data were tabulated on IBM 1230 forms and counted by an IBM 

computer. 

Organization of the Stydy 

This study contains chapters with content as follows: 

Chapter I contains the introduction to the study, the 

statement of the problem, purpose and need for the study, 

definition of terms, source of data, treatment of data, 

organization of data, and review of research related to the 

study. 



Chapter II is concerned with the development of the 

instrument. It discusses the development and organization of 

questions which make up the instrument. The instrument is 

designed to gather data to answer the questions stated in the 

needs and purposes of the study. 

Chapter III represents data concerning the housing of 

industrial arts facilities. The recommendations for each 

phase of metalworking are given, and immediately following are 

the data to be compared with the recommendations. 

Chapter IV synthesizes the findings drawn from each chap-

ter and presents data about the strengths and weaknesses of 

industrial arts metalworking programs with respect to their 

physical facilities. The conclusions are drawn from the 

findings, and the recommendations are based upon the con-

clusions. 

Recent and Related Studies 

During the past twenty years, there have been several 

studies of the adequacy of physical facilities for industrial 

arts education. Many of these concern only a limited number 

of features involved in industrial arts facilities, and others 

deal with particular schools or geographical regions. Since 

this study deals with the present adequacy of physical facil-

ities for industrial arts in Texas, many of the earlier studies 

are not considered to be of significance. 
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The research most beneficial to this study is the study 

made by Burnice Campbell in 1968. The Campbell study recom-

mends facilities necessary for teaching the approved courses 

in industrial arts and presents standards for planning indus-

8 

trial arts laboratories. These standards are published in 

tentative form by the Texas Education Agency and are used in 

this study as a basis for determining whether industrial arts 

metalworking facilities are adequate. 

The 1961 study of James H. Latham is to determine what 

constitutes adequate and desirable facilities for industrial 

arts laboratories in public schools. The data are from 

professional literature, opinions of industrial arts teachers, 

and from a jury of nine specialists in planning and building 

industrial arts laboratories. On the basis of the data 

available, recommendations are made for use in planning and 
9 

building industrial arts laboratories. 

A study of the housing facilities provided for industrial 

arts at North Texas State College was completed by Marshall 

Box in 1955. This study contains recommendations and 
O 
Burnice S. Campbell, "A Study to Develop Standards for 

use in Planning or Renovation of Industrial Arts Laboratories 
in Public Schools," unpublished master's thesis, Department 
of Industrial Arts, North Texas State University, Denton, 
Texas, 1968. 

q 
James H. Latham, "A Study to Determine What Constitutes 

Adequate or Desirable Physical Facilities for Industrial Arts 
Laboratories in Public Schools," unpublished master's thesis, 
Department of Industrial Arts, North Texas State College, 
Denton, Texas, 1961. 



suggestions from people working in the area of school housing 

for industrial arts laboratories. The summary of this study , 

presents recommendations in the form of specific suggestions 

and questions for consideration by people involved in 

planning new facilities. 

Marshall Schmitt surveyed programs, teachers, students, 

and curriculum of industrial arts education in 1962-63. This 

study includes such features of industrial arts as teachers' 

background, ability of students, teaching problems, methods 

of teaching, course offerings and instructional content. 

These data are presented in relation to the enrollment size 

11 

and type of schools. 

In 1968, John Richards conducted a study of industrial 

arts in Texas. Richards' study presents data related to the 

adequacy of housing, availability of equipment and instruc-

tional materials, course offerings, teacher preparation, and 
, - 12 

class organization. 

The 1970 study of Steve Mabry deals with industrial arts 

woodworking housing and equipment facilities in Texas. This 

-^Marshall R. Box, "A Study of the Housing Facilities 
Provided for Industrial Arts at North Texas State College 
with Standards and Suggestions for Use in Planning and 
Constructing Additional Facilities," unpublished master's 
thesis, Department of Industrial Arts, North Texas State 
College, Denton, Texas, 1955. 

^Marshall L. Schmitt, Industrial Arts Education, A survey 
of Programs, Teachers, Students, and Curriculum, Washington, 
1966. 

•^John V. Richards, "A Study of Industrial Arts in Texas-
1968," unpublished doctoral dissertation, Texas A § M University, 
College Station, Texas, 1970. 
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study evaluates the physical facilities and t;he availability 

of equipment in the woodworking laboratories of Texas junior 

and senior high schools. Mabry's study is one of a series of 

studies being conducted in the area of physical facilities 

provided for industrial arts course work in Texas and is 

closely related to this present study of metalworking 

facilities. 

13 
Steve N. Mabry, "A Study of Industrial Arts Woodworking 

Housing and Equipment Facilities in Texas," unpublished 
master's thesis, Department of Industrial Arts, North Texas 
State University, Denton, Texas, 1970. 



CHAPTER II 

DEVELOPMENT AND DISTRIBUTION OF THE. INSTRUMENT 

For the purpose of accurately gathering the data neces-

sary for this study, an instrument was developed entitled "A 

Study of the Physical Facilities of Industrial Arts Metal-

working Laboratories in the State of Texas." The instrument 

was made up of questions designed to gather all data related 

to two Texas Education Agency bulletins, Bulletin 615 and 

Bulletin 701. Bulletin 615, entitled Principles and Standards 

for Accrediting Elementary and Secondary Schools and Descrip-

i 

tion of Approved Courses Grades 7-12, does not give standards 

for facilities but gives a course description from which it is 

apparent that laboratory facilities are necessary to teach 

the courses. Bulletin 701, entitled A Guide For Planning 
2 

Industrial Arts Facilities, gives recommended standards for 

industrial arts facilities and recommendations for features of 

the total facility. The majority of the questions on the 

instrument sought data related to the recommendations in this 

bulletin. 

"̂ Texas Education Agency, Principles and Standards for 
Accrediting Elementary and Secondary Schools and Description" 
of Approved Courses Grades 7-12, Bulletin 615 (Austin, 1961), 
pp. 154-156. 

2 
Texas Education Agency, A Guide for Planning Industrial 

Arts Facilities, Bulletin 701 TAustm, 1961}"! 

11 
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The instrument was organized with two primary purposes: 

first, to gather the necessary data accurately and second, to • 

be easily and quickly completed by the Texas metalworking 

teachers to whom it was sent. The ease of completion governed 

the layout of the instrument. It was organized into twelve 

sections, described below. 

I Laboratory Construction 

Questions in this section of the instrument concerned 

the general shape, location, size, accessibility, and type of 

structure housing the laboratory. As in all sections of the 

instrument, the questions were designed not only to determine 

whether the recommended standard had been met but also to 

determine as nearly as possible what changes would bring 

inadequate facilities up to the recommended standard. 

II Laboratory Space 

The laboratory space section was divided into several 

areas representing the different activities within the 

laboratory, the purpose being to determine inadequacy in a 

particular area. The areas considered were material storage, 

project storage, individual student storage, tool storage, 

classroom area, planning area, and restroom area. Along with 

this section were questions concerning the availability and 

adequacy of toilet, washing and grooming facilities. 
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III Exits and Outside Doors 

Section III sought information about the ease in movement' 

of students, equipment, materials, and finished projects to 

and from the laboratory. Questions in this section concerned 

the size of doors 

IV Walls, Floors, and Ceilings 

Questions about floor material were asked in this section 

to determine if a suitable type of floor had been provided in 

the metalworking laboratories. Next, the wall construction 

was considered to determine whether the movement of partitions 

could be made without major building modifications and to 

determine if the wall surfaces could be maintained with 

relative ease at low expense. Also, the ceiling height was 

considered, since a high ceiling aids in providing mor§ 

natural light, better ventilation, and a reduced noise level. 

V Visual Comfort 

This section sought information about one of the most 

important features of any building, glare-free lighting. 

Direct sunlight through windows is not recommended, since it 

often produces glare. Questions sought to determine the 

ratio of window area to floor area, the location of windows, 

the type of artificial lighting, the availability of auxiliary 

lighting in precision work areas, the adequacy of illumination 

for night classes, the approach effects of sunlight, and the 

reflective qualities of both the ceiling and wall materials. 
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VI Climate Control 

With the current trends of public and governmental con-

cern for cleaner and healthier working atmospheres, these 

questions concerned climate control. These questions sought 

to determine whether the laboratory was air-conditioned in 

summer, if heating and cooling was thermostatically adjustable 

and controlled, what type of heating system was provided, 

and what type of air cooling was provided. Questions also 

concerned the presence of ventilating and exhaust facilities 

and the adequacy of these facilities in specific areas of 

the laboratory where improper ventilation would have been a 

health hazard. 

VII Auditory Comfort 

The surface treatment of the ceilings and walls can be 

a big factor in the control of the noise level within the 

laboratory. Some extremely noisy equipment can be mounted 

with a sound-absorbing base that will limit its noise. 

Questions concerned whether efforts were made to control the 

noise level by these measures. ! 

VIII Electrical Circuits 

In some older school facilities, it has been observed 

that electrical outlets may not furnish adequate protection 

for those persons operating modern power tools, since 110-volt 

power is not always supplied with a ground wire. This section 
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sought to find whether grounded 110-volt power was provided, 

and also what other power voltage was provided. For adequate 

machinery power, both 220 single-phase and 220 three-phase 

power is desirable. The availability of three-phase power 

can facilitate operation of larger motors and equipment at a 

reduced initial cost. Therefore, this type of power is recom-

mended in addition to 220 single-phase voltage, which is often 

3 

required for the operation of arc-welding equipment. It is 

also recommended that major pieces of equipment be wired with 

separate power circuits and that spare circuits be provided 

for additional equipment to meet future needs. Each power 

circuit must be protected against overload, and, since circuit 

breakers are easier to reset and provide adequate protection, 

they are recommended over the fuse box. Questions also con-

cerned the presence of safety (gas-tight) lighting fixtures 

in all areas near combustable fumes, such as the finishing 

area. The location and positioning of convenience outlets, 

light switches, master switches, and breaker panels are im-

portant to the safe and efficient operation of an industrial 

arts laboratory. The location and type of electrical raceways 

can do much for the aesthetic features of a laboratory as well 

as provide safe distribution of power to particular areas 

and equipment. Questions also concerned type of raceways and 

3 
Texas Education Agency, A Guide for Planning Industrial 

Arts Facilities, Bulletin 701 "(Austin, 1961). 
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whether or not they were concealed in the floors, walls, or 

ceilings. Consideration was given to the provision for future 

expansion without the appearance of exposed wiring and conduit, 

Since most signaling devices and alarms are electrically 

operated, these were included in the section for the conven-

ience of the persons completing the instrument. Questions 

were included to gather data on the presence of a signaling 

device for the teacher and the presence of an easily audible 

sounding station for fire or storm warnings. 

IX Plumbing Facilities 

In a metalworking laboratory where many different 

activities are organized, there is a need for certain plumbing 

facilities that may not be necessary in other types of labo-

ratories. Questions in this section were developed to 

ascertain the degree to which these facilities met the recom-

mended standards. The availability and location of a drinking 

fountain with refrigerated water, washing and grooming facil-

ities, availability of compressed air and natural gas, and 

location of gas, water, and air pipes were all assessed. 

X Power Equipment Location 

Since there are numerous ideas on the location of power 

equipment, which is generally determined to a great extent by 

the size and shape of the work area of the laboratory, there 

are no established standards for equipment location. There 

are, however, recommended standards for the spacing between 
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large machinery, minimum widths for main aisles, recommended 

general locations for those machines which require undisturbed 

operator concentration for safe operation, and general locations 

for equipment for stock-cutting in relation to the material 

storage area. This section sought answers to questions con-

cerning these locations. 

XI Safety Measures 

It is obvious that an industrial arts laboratory must 

be organized and operated in the safest possible manner to 

avoid personal injuries and property damage. To aid in main-

taining this type of safe working atmosphere, there are 

recommended safety features that should be present. Those 

areas questioned in this section include the use of guards on 

power machinery; the use of safety zones around machinery for 

operator safety; the color-coding of electrical switches, 

danger areas, and moving parts of machinery; the use of non-

skid footing in areas likely to become slippery from the use 

of lubricants and coolants, and the availability and upkeep 

of fire extinguishers. 

XII Chalk Boards and Display Areas 

For teacher convenience in instruction, there is a 

recommended standard for the amount of bulletin board and 

chalkboard area. This space, along with the location and 

size of a display case for student projects and achievement 

recognition, were the subjects of this section. 
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Distribution of the Instrument 

For the purpose of gathering the most representative data 

from the Texas industrial arts metalworking laboratories, 

the instrument was mailed to all known high school metal-

working teachers in the state. A list of all industrial arts 

teachers was obtained from the office of Neil Ballard, Co-

ordinator of Industrial Arts, Texas Education Agency, in 

Austin, Texas. From this list, which designated the subject 

area taught by each teacher, the metalworking teachers were 

selected, and each teacher was mailed an instrument to be 

filled out and returned. The instrument was sent to 163 

industrial arts metalworking teachers who taught in 142 dif-

ferent metalworking facilities. To eliminate duplication, 

only one instrument was tabulated from each school. In cases 

in which more than one teacher responded from a single school, 

only the most complete instrument was tabulated for this 

s tudy. 



CHAPTER III 

ANALYSIS OF METALWORKING LABORATORIES 

The data gathered by the instrument are presented in this 

chapter and compared to the recommended standards for indus-

trial arts facilities. The instrument was mailed to teachers 

in 142 different high school metalworking facilities in Texas, 

and there were 81 teachers who responded. Of these 81, there 

was a double response from three metalworking facilities, and 

one response was not usable. Therefore, the data for this 

study were gathered from 77 different metalworking facilities, 

a number which represents 54.2 percent of the metalworking 

facilities in Texas. 

The data were treated on a percent basis. In presenting 

the data in this chapter, the recommended standard is given 

for the purpose of quickly comparing the data to the standard. 

The schools that provided usable data for this study range in 

size from class B to class AAAA in interscholastic league 

classification. The majority of the schools are in the AAAA 

classification, as shown in Table I. 

19 
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TABLE I 

CLASSIFICATION OF SCHOOLS PROVIDING DATA 

Classification Number Percent 

B 1 1.3 

A 6 •
 00
 

AA 6 7.8 

AAA 13 16.9 

AAAA 51 66.2 

TOTAL 77 100.0 

The data axe presented here in the same order that the 

questions were asked on the instrument, as discussed in the 

previous chapter. The first topic to be considered is the 

laboratory construction. 

I Laboratory Construction 

Laboratory construction, the first topic of the instru-

ment, concerns the basic shape, location, height, and number 

of stories in the building. The recommended shape for metal-

working laboratories is rectangular with a length-to-width 

ratio of 1-to-l 1/2 minimum and l-to-2 maximum. Seventy-two 

teachers (93.5 percent) responded to the item concerning 

laboratory shape. Sixty-two (86.1 percent) reported that the 
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laboratories were rectangular in shape, and 10 (13.8 percent) 

reported an L-shaped laboratory. Thirty-seven of the 66 

teachers who responded to this item reported that the length-

to-width recommendation was met in their laboratories. The 

recommended location of the laboratory is ground level. Of 

the 76 teachers (98.7 percent) that responded to this item, 

13 (17.1 percent) reported the location of the facilities to 

be below the ground level, and 63 (82.9 percent) reported the 

location to be at the recommended ground level. There was 

only one teacher (1.3 percent) who reported an upstairs 

location. 

The item concerning location with respect to noise level 

was responded to by 77 (100 percent) of the teachers returning 

a usable instrument. It was reported that 55 (71.4 percent) 

of the laboratories were located in an area where they-did 

not interfere with other school activities, and that 20 

(26.0 percent) of the laboratories were located where occa-

sional interference had been observed. Only 2 teachers 

(2.6 percent) reported a location which caused considerable 

interference with other school activities. 

The recommended laboratory location was also to be 

accessible to adult and evening classes. Seventy-six teachers 

(98.7 percent) responded to this item, with 63 (82.9 percent) 

reporting that the laboratory was accessible but was not used 

by either adult or evening classes. Only 7 (9.2 percent) 
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reported their laboratories to be accessible" and used for 

adult and/or evening classes. Six (7.9 percent) reported 

that the laboratories were not accessible. 

The height of the laboratory structure is recommended 

to be a single-story building. There were 77 (100 percent) 

responses to this item, with 67 (87.0 percent) meeting the 

recommendation. Seven teachers (9.1 percent) reported that 

the metalworking laboratory was housed in a two-story building, 

and 3 teachers (3.9 percent) reported that the metalworking 

laboratory was housed in some other type of structure. Data 

which show the percentage of facilities meeting the recom-

mendations is presented in Table II. 

TABLE II 

NUMBER AND PERCENT OF LABORATORIES CONFORMING TO 
THE CONSTRUCTION RECOMMENDATIONS 

Re commendat ion 
Number of 
Responses 

Number of 
Laboratories 
Complying 

Percent of 
Laboratories 
Complying 

Rectangular shape 

Ratio of length to width 

Location at ground level 

Location for low noise 
interference 

Accessible for evening 
classes 

Single story building 

77" 

66 

76 

77 

76 
77 

TT 

37 

63 

55 

63 

67 

86.1 

56.1 

82.9 

74.1 

82.9 

87.0 
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II Laboratory Space 

In the metalworking laboratories, 75 square feet of 

floor space per student is recommended as the minimum. The 

adequate amount of floor space recommended per student is 

100 square feet, and desirable floor space is 125 square feet 

per student. This item was responded to by 67 (87.0 percent) 

of the 77 teachers. They reported that 21 of the laboratories 

(31.3 percent) had minimum floor space which ranged from 75 

to 100 square feet per student. There were 7 laboratories 

(10.4 percent) reported having an adequate number of square 

feet per student which ranged from 100 to 125 square feet. 

Fifteen (22.4 percent) were reported to have the desirable 

number of square feet, which is 125 plus. The number of 

laboratories with less than the minimum square feet per 

student was 24 (35.8 percent). These laboratories had less 

than 75 square feet of floor space per student. 

The minimum amount of storage space for large projects 

in a laboratory is recommended as 200 square feet; 225 square 

feet is considered adequate; and 250 square feet is regarded 

as desirable. This item was reported on by 74 (96.1 percent) 

of the 77 instruments that were returned. Twenty-eight 

(37.8 percent) of the laboratories were reported to have less' 

than 200 square feet; 5 (6.8 percent) were reported to have 

200-225 square feet; 5 (6.8 percent) were reported to have 

225-250 square feet; and 14 (18.9 percent) were reported to 
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have the desirable number of square feet, 250 or more. There 

were 21 (28.4 percent) who reported having no particular area 

for the storage of student's projects. 

Equipment storage space is recommended, with a minimum 

amount of 50 square feet per laboratory. An adequate amount 

of space is recommended as 75 square feet, and the desirable 

space recommended is 100 square feet. Seventy-two (93.5 per-

cent) of the 77 teachers reported, with 19 laboratories (26.4 

percent) having less than the minimum size equipment storage 

area of 50 square feet. Nineteen teachers (26.4 percent) 

reported having 50 to 75 square feet; 12 (16.7 percent) 

reported having 75 to 100 square feet. Five (6.9 percent) 

reported having no floor space used for equipment storage. 

The spaces recommended for the finishing room are 12 5 

square feet as a minimum, 150 square feet as adequate, and 

175 square feet as desirable. There were 74 (96.1 percent) 

of the 77 teachers who reported this information. Twenty 

(27.0 percent) reported their finishing area to be less than 

125 square feet; 4 (5.4 percent) reported 125-150 square 

feet; 5 (6.8 percent) reported 150-175 square feet; and 14 

(18.9 percent) reported having 175 or more square feet of 

area for finishing. There were also 31 teachers (41.9 per-

cent) who reported no finishing areas. 

The minimum size for a classroom-type area normally used 

for demonstrations and instruction (including library materials 
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and planning areas) is recommended to be 400 square feet. An 

adequate size for this area was recommended as 450 square 

feet, and 500 square feet was given as the desirable recom-

mendation. Seventy-two (93.5 percent) of the 77 teachers 

responded to this item. There were 50 (69.4 percent) who 

reported no area of this type provided. Of the laboratories 

having a classroom area, 8 (11.1 percent) had less than 400 

square feet; 2 (2.8 percent) had 400-450 square feet; 4 

(5.6 percent) had 450-500 square feet; and 8 (11.1 percent) 

had 500 or more square feet in classroom area. It was also 

found that approximately half of the metalworking teachers 

who had a classroom shared it with other industrial arts 

classes and that the other half had their classrooms strictly 

for metalworking classes. 

Since the planning area is included in the recommended 

size for the classroom area, there are no specific recom-

mendations for the planning area. However, an effort was 

made to determine if such an area was provided. All 77 of 

the teachers (100 percent) responded to this item. Twenty-

eight (36.4 percent) reported having an area set aside for 

student planning, but there were 49 (63.6 percent) who 

reported no planning area provided for student use. 

Questions were asked to determine how the classroom was 

used in the different laboratories. There were 48 responses 

to this item, with 24 (50.0 percent) reporting their 
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classrooms to be used only by their classes. Twenty-three 

(47.9 percent) reported sharing their classrooms with other 

industrial arts classes, and only 1 teacher (2.1 percent) 

reported sharing the classroom with other teachers in the 

school. 

Also included under this topic was data that reported 

the location of space for complete toilet facilities and 

washing and grooming facilities. Seventy-six teachers (98.7 

percent) responded to the item which referred to the location 

of complete toilet facilities. Twenty-three (30.3 percent) 

reported having these facilities in their laboratory; 8 

(10.5 percent) reported having these facilities in an 

adjoining .laboratory; and 40 (52.6 percent) reported these 

facilities to be outside the laboratory but within easy 

access. There were 5 (6.6 percent) who reported a complete 

toilet facility to be in some other part of the school. In 

a more specific item requesting information concerning the 

location of grooming and washing facilities, a response was 

made by 75 (97.4 percent) of the teachers. There were 67 

(89.3 percent) of the instructors who reported washing and 

grooming facilities located within the laboratory, and only 

8 (10.7 percent) reported no washing or grooming facility 

within the laboratory. The opinion of the teacher was asked 

concerning the adequacy of the washing and grooming facilities, 

and 75 (97.4 percent) replied. Fifteen (20.0 percent) 
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reported excellent facilities, 41 (54.7 percent) reported 

adequate facilities, and 19 (25.3 percent) reported inade-

quate facilities. This data is presented in Table III. 

Table III shows the number and percentage of schools meeting 

the recommendation. 

TABLE III 

NUMBER AND PERCENT OF 77 METALWORKING 
LABORATORIES WHICH MET THE RECOMMENDATIONS 

FOR VARIOUS LABORATORY SPACES 

Laboratory Space 
Recommendation Minimum Adequate Desirable 

Space per student 

Number and percent 

75-100 

21/27.31 

100-125 

7/9.1% 

125 plus 

15/19.5% 

Storage Space for • 
Projects 

Number and percent 

200-225 

5/6.51 

225-250 

5/6.5% 

250 plus 

14/18.2% 

Equipment Storage 

Number and percent 

50-75 

19/24.7% 

75-100 

12/15.6% 

100 plus 

17/22.1% 

Finishing Room Space 

Number and percent 

125-150 

4/5.2% 

150-175 

5/6.5% 

175 plus 

14/18.2% 

Classroom Space 

Number and percent 

400-450 

2/2.61 

450-500 

4/5.2% 

500 plus 

8/10.4% 
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III Exits and Outside Doors 

The data concerning exits and outside doors is presented 

in Table IV. The minimum width for the corridor door or 

main student entrance to the laboratory is recommended to be 

60 inches. There were 76 (98.7 percent) responses to this 

item, with only 23 (30.3 percent) reporting an entrance 

width of 60 inches or greater. Fifty-three (69.7 percent) 

reported an entrance width of less than 60 inches. The 

service entrance is recommended to be from eight to ten 

feet in width. Seventy-four teachers (96.1 percent) re-

sponded, and 22 (29.7 percent) reported a service entrance 

of less than eight feet. Thirty-five (47.3 percent) reported 

meeting the recommendations with a service entrance eight to 

ten feet in width, and 16 (21.6 percent) reported having a 

service entrance wider than 10 feet. To the item concerning 

outside entrances in addition to a main entrance and a 

service entrance, there were 75 (97.4 percent) of the teachers 

who responded. Thirty-three (44.0 percent) reported having 

additional entrances, and 42 (56.0 percent) reported no 

other entrance. 



TABLE IV 

NUMBER AND PERCENT OF METALWORKING 
LABORATORIES WITH THE RECOMMENDED 

EXITS AND OUTSIDE DOORS 
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Type of Exit No. of 
Responses 

Number 
Complying 

Percent 
Complying 

Main entrance 
(Minimum 60" wide) 

76 23 30.3 

Service entrance 
(8f to 10' wide) 

74 35 47.3 

Service entrance 
(10' plus) 

74 16 21.6 

IV Walls, Floors, and Ceilings 

The data presented in this topic are shown in Table V, 

and the reports from different facilities are compared to the 

recommendation on a percentage basis. In response to the 

height of the ceiling, recommended to be a minimum of 12 

feet, there were 72 instructors (93.5 percent) who responded. 

There were only 15 laboratories (20.8 percent) which did not 

meet the recommended height of 12 to 15 feet, and 22 (30.6 

percent) had a ceiling height greater than 15 feet. 

For metalworking laboratories, a concrete floor is 

recommended. There were two items related to concrete floors: 

one for sealed or painted concrete and the other for unsealed. 

Other types of floor materials were listed on the instrument 

to be checked if applicable. Seventy-six (98.7 percent) of 
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the teachers responded to the item on floor material and 

reported that 48 (63.2 percent) of the laboratories had an 

unsealed concrete floor and that 28 (36.8 percent) had a 

sealed or painted concrete floor. Therefore, 100 percent of 

the laboratories met the recommendation. There were five 

overlapping responses to this item, since 1 (1.3 percent) 

laboratory had some terrazo floors and 4 (5.3 percent) had 

some hardwood flooring. A non-weight-bearing type of 

partition is recommended for the interior walls, and 21 (32.3 

percent) of the teachers reported having this type of parti-

tion in their laboratory. A total of 65 (84.4 percent) of 

the teachers responded to this item, and no teacher reported 

having a laboratory with a movable sliding-type room divider 

or partition. There were 46 (70.8 percent) of the teachers 

who reported a permanent, weight-bearing type of partition, 

which was not recommended. 

The wainscot on walls was recommended to be 4 to 5 feet 

high. Seventy-one (92.2 percent) of the teachers responded 

to this item, with only 18 (25.4 percent) reporting their 

laboratory to have met the recommendation and 53 (74.6 per-

cent) reporting failure to meet the recommended height for 

the wainscot. 

The wainscot material was recommended to be mat-glazed 

tile, ceramic block, salt-glazed tile, glazed brick, or epoxy 

paint. Responding to this item were 62 (80.5 percent) of 
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the teachers. Forty-one (66.1 percent) reported a wainscot 

or lower wall of concrete blocks; 10 (16.1 percent) reported 

glazed bricks; 6 (9.7 percent) reported an epoxy-painted 

surface; 1 (1.6 percent) reported a wainscot of salt-glazed 

tile; and. 9 (14.5 percent) reported other surfaces. 

The material for the upper wall is recommended to be 

non-glare acoustical plaster. Only 5 (8.2 percent) of the 

61 (79.2 percent) teachers who responded to this item 

reported this recommendation having been met. Nine (14.8 

percent) reported an upper wall of bricks; 4 (6.6 percent) 

reported painted siding; and the majority, 43 (70.5 percent), 

reported an upper-wall material of concrete blocks. There 

were 10 (16.4 percent) who reported other types of wall sur-

face material. Table V indicates the number and percent of 

laboratories conforming to the floor, wall, and ceiling 

/ recommendations. 

The wainscot material recommended is easily maintained 

to add to the overall cleanliness of the laboratory. The 

material recommended for the upper wall, non-glare acoustical 

plaster, would aid in the overall soundproofing of the 

laboratory. 



TABLE V 

NUMBER AND PERCENT OF LABORATORIES CONFORMING 
TO FLOOR, WALL, AND CEILING RECOMMENDATIONS 
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Ceiling Height (12 to 15 feet) 
Ceiling Height (15 feet plus) 

72 
72 

35 
22 

48.6 
30.6 

Floor material (unsealed concrete] 
Floor, material (sealed concrete) 

76 
76 

48 
28 

63.2 
36. 8 

Walls (Non-weight bearing 
partitions) 65 21 32.3 

Wainscot (4-5 feet on walls) 
Wainscot materials:. 

71 18 25.4 

concrete blocks 62 41 66.1 

glazed bricks 62 10 16.1 

epoxy painted surface : 62 6 9.7 

ceramic tile 62 1 1.6 

salt glazed tile 62 4 6.5 

other surface materials 62 9 14.5 

Upper walls of non-glare 
accoustical plaster 61 5 8.2 
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V Visual Comfort 

It is recommended that the window area of the laboratory . 

should equal approximately 25 percent of the total floor area. 

There were 72 (93.5 percent) responses to this item, with 6 

(8.3 percent) laboratories which met the recommendation. 

Twenty-three (31.9 percent) of the teachers reported no 

windows in their laboratory. Fifteen (20.8 percent) had 

window areas equal to 50 percent of the floor area; 12 (16.7 

percent) reported a window area equal to approximately 16.7 

percent of the floor area; and 16 (22.2 percent) of the 

laboratories had a window area equal to approximately 12.5 

percent of the floor area. 

Window-sill height for a metalworking laboratory is 

recommended to be 72 inches from the floor. There were 52 

(67.5 percent) of the teachers who responded to this item, 

and it was reported that 46 (88.5 percent) of the metalworking 

laboratories had a window-sill height of less than 72 inches. 

Only 4 (7.7 percent) had window sills at the recommended 

height, and 2 (3.8 percent) had a higher-than-recommended 

widow-sill height. The top of the windows are recommended 

to be at the ceiling. Seventy-two (93.5 percent) responses 

to this item reported 34 (47.2 percent) that their laboratories 

did not meet the recommendations because the window top was 

below the ceiling height. However, there were 16 (22.2 per-

cent) instructors who reported window tops to be at the 
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ceiling height. These data pertaining to the amount of 

window area and the location of windows are shown in Table VI. 

TABLE VI 

NUMBER AND PERCENT OF LABORATORIES CONFORMING TO 
THE RECOMMENDED PROVISIONS FOR VISUAL COMFORT 

w 5J0 4~> W> 
CD £ £ £ 
</) CD *H a> *H 

£ £> 6 u g 
Recommendation O 

Pk 3 o CD O 

in !z; m-j 
CD fi a 

o o 
u CJ 

Window area to floor area (25%) 72 6 8.3 
Below recommendation 72 51 70.8 
Exceeding recommendation 72 15 20.8 

Window sill height (72 inches) 52 4 7.7 
Below recommendation 52 . 46 88.5 
Exceeding recommendation 52 2 • 3.8 

Window tops (at ceiling) 72 16 22.0 
Below recommendation 72 34 47.2 

According to the recommendations, the general lighting 

system should provide semi-direct, indirect, or semi-indirect 

lighting, with 25 percent of the light reflected upward and 

75 percent downward. Direct lighting is not recommended. 
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Fifty-eight (75.3 percent) of the teachers responded to this 

item and reported 14 (24.1 percent) laboratories to have met 

the recommendation. The others, 44 (75.9 percent) reported 

direct lights. The most desirable type of artificial light 

source is recommended to be the diffused or fluorescent 

type. There were 76 (98.7 percent) of the instructors who 

responded to this item, with 58 (76.3 percent) reporting 

this type of artificial light source. Nine instructors (11.8 

percent) reported coated incandescent lights; 7 (9.2 percent) 

reported uncoated, direct, incandescent lights; and 2 (2.6 

percent) reported other types of artificial light sources 

which they did not describe. 

It was also recommended that individual supplementary 

lighting be provided for precision work. Seventy-seven (100 

percent) of the teachers responded, with a report that only 

30 (39.0 percent) of the laboratories were provided this type 

of auxiliary lighting, while 47 (61.0 percent) were not. 

On the item concerning adequate illumination for night 

as well as day classes, 76 instructors (98.7 percent) of the 

77 responded. Fifty-eight (76.3 percent) reported adequate 

illumination for night classes, and 18 (23.7 percent) reported 

inadequate illumination for night classes. It is recommended, 

that the approach effect of daylight should produce shadow-

free and glare-free illumination. There were 65 (84.4 percent) 

responses, reporting that 34 (52.3 percent) of the laboratories 
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met this recommendation and 31 (47.7 percent) did not. 

To the item which questioned the light-reflective 

quality of the ceiling, there were 76 (98.7 percent) 

responses. Forty-five (59.2 percent) reported that the 

color and material in the ceiling aided in lighting the area, 

and 31 (40.8 percent) reported that the ceiling color and 

material absorbed light and reduced lighting effectiveness. 

Walls are recommended to be 50 to 70 percent light reflective 

for the purpose of aiding illumination. Seventy-six (98.7 

percent) of the 77 instructors responded to this item. Fifty-

five (72.4 percent) met the recommendations, and 21 teachers 

(27.6 percent) reported that the color and material on the 

walls actually reduced the effectiveness of the lighting. 

Adequate lighting free from glare and shadow should be the 

goal in the laboratory. The foregoing data concerning the 

quality of artificial lighting in the laboratory is 

presented in tabular form in Table VII with the number and 

percent complying to the recommendations for visual comfort 

indicated. 
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TABLE VII 

NUMBER AND PERCENT OF THE LABORATORIES WHICH COMPLIED 
WITH THE LIGHTING RECOMMENDATIONS FOR VISUAL COMFORT 

Recommendation 

w &o tao 
<D £ 4-> C 

PI 
£ CD <D 
O rO rH O rH 
Pk S Ph ^ P* 
m 3 6 CD 6 
0) Z o Oh O 
& u U 

77 30 39.0 

76 58 76.3 

65 34 52.3 

76 45 •59.2 

76 55 72.4 

Lighting (25% Up-75% Down, Indirect) 58 14 24.1 

Light Source (Diffused Fluorescent type) 76 58 76.3 

Supplementary Lighting for precision 
work 

Adequate illumination for night classes 

Glare-free sunlight illumination 

Ceiling treatment aided illumination 

Walls (501-70% light reflective) 

VI Climate Control 

Data in the area of climate control can be used to pre-

dict to some extent the purity of the atmosphere within the 

laboratory and the extent of temperature control during 

different seasons of the year. Much of these data are 

presented in Table VIII for rapid comparison to the recom-

mendation. 

It is recommended that the laboratory be air conditioned, 

with automatic temperature controls. There were 77 instructors 
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(100 percent) who responded to these items. Thirty-four 

(44.2 percent) of the laboratories were air conditioned, and 

43 (55.8 percent) were not. Forty-three laboratories (55.8 

percent) had automatically controlled temperatures in winter 

and summer. According to the data taken from the instrument, 

there were more laboratories with an automatically controlled 

temperature during both winter and summer than there were 

with air conditioning in summer. Table VIII shows the number 

and percent of laboratories which met the climate control 

recommendations. 

TABLE VIII 

NUMBER AND PERCENT OF LABORATORIES WHICH 
MET THE CLIMATE CONTROL RECOMMENDATIONS 

Recommendation 
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Air Condtioning Provided 77 34 44.2 

Automatic temperature control 77 43 58.2 

Heating (forced air wall unit) 77 8 10.4 

Separate exhaust units 56 54 96.4 

Overhead exhaust mounting . 59 40 67.8 

Separate exhaust for finishing area 42 40 95.2 
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The recommended heating system is a wall-unit ventilator 

with forced air. There were 77 (100 percent) responses to 

this item, only 8 (10.4 percent) with the recommended system. 

Ceiling-mounted heating systems appeared to be much more 

common in the laboratories surveyed. Twenty-seven teachers 

(35.1 percent) reported ceiling-mounted steam heat, and 30 

(39.0 percent) reported ceiling-mounted natural gas heating 

units. Only 5 laboratories (6.5 percent) had wall-mounted 

steam radiators, but there were 7 (9.1 percent) with other 

types of heating systems. All of the instructors rated their 

heating system as adequate. 

There was no specific recommendation for the type of 

air cooling to be used in metalworking laboratories, other 

than that it should include a complete dust-control system. 

The item concerning the type of cooling system was responded 

to by 59 instructors (76.6 percent). Twenty-four (40.7 per-

cent) reported ducted, refrigerated air; 2 (3.4 percent) 

reported window-mounted, refrigerated air units; and 1 (1.7 

percent) reported evaporative cooling. There were 28 (47.5 

percent) teachers who reported other types of air cooling, 

but most of these referred to natural ventilation through 

open doors and windows of the laboratory. The efficiency 

of the ventilation in various sectors of the laboratory was 

also questioned. 
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The exhaust system data was included under this topic 

of the instrument. It is recommended that a separate exhaust 

system be provided for each area and that the exhaust ducts 

be located overhead. To the first of these recommendations, 

there were 56 (72.7 percent) responses, with 54 (96.4 percent) 

teachers reporting an exhaust system with separate units and 2 

(3.6 percent) reporting having an exhaust system that was 

integral with the air conditioning system. On the item con-

cerning the position of the exhaust ducts, there were 59 

(76.6 percent) of the 77 instructors who responded. They 

indicated that overhead mounting was used for exhaust ducts 

in 40 (67.8 percent) of the laboratories; wall mounting was 

used in 13 (22.0 percent) of the laboratories, and 2 (3.4 

percent) had flexible mounting. There were 4 (6.8 percent) 

with various other locations for exhaust ducts. The exhaust 

system for the finishing area is recommended to be independent 

of the other exhaust systems. Forty-two (54.5 percent) of 

the teachers responded, with a report that 40 (95.2 percent) 

of the laboratories did meet this recommendation. However, 

there was 1 (2.4 percent) laboratory that had the finishing 

area exhaust integral with the other exhaust system. There 

was also 1 (2.4 percent) teacher who reported a variation of 

these two exhaust installation methods. 
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The efficiency of the ventilation in different areas of 

the laboratory and the efficiency of specific exhaust 

facilities was evaluated by the metalworking teachers. The 

tabulated opinions of these teachers are presented in Table IX, 

TABLE IX 

TEACHER'S EVALUATION OF VENTILATION AND 
EXHAUSTING EFFICIENCY IN SPECIFIC AREAS 

AREA 
Number 

Responding 

VENTILATION 

PERCENT RESPONSE 

AREA 
Number 

Responding Excellent Adequate Inadequate 

Welding 77 20.8 63.6 15.6 

Foundry 52 21.2 40.3 38.5 

Machine 66 15.2 69.6 15.2 

Handwork 60 13.3 70.0 15.0 

Toilet 48 14.6 60.4 25.0 ' 

Air Movement 47 25.5 36.2 38.3 
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TABLE IX Continued 

EXHAUSTING EFFICIENCY 

AREA 
Number 

Responding 

PERCENT RESPONSE 

Number 
Responding Excellent Adequate Inadequate N/A 

Finishing 75 28.0 24.0 6.7 41.3 

Gas Welding 76 15.8 36.8 17.1 30.3 

Arc Welding 74 17.6 37. 8 23.0 21.6 

Soldering 76 5.3 34.2 15. 8 44.7 

Etching 76 * • 7.9 5.3 86.8 

Heat treating 76 9.2 28.9 18.4 43.4 

Foundry furnace 76 11.8 22.4 14.5 51.3 

Pouring area 76 9.2 19.1 13.2 57.9 

Electroplating 76 1.3 6.6 1.3 90.8 

Belt sander 75 2.7 6.7 10.7 80.0 

VII Auditory Comfort 

The data reporting the presence of sound-absorbing 

materials in the metalworking laboratory indicate efforts to 

control the laboratory noise level. Sound-absorbing material 

is recommended for ceiling treatment; there were 76 (98.7 

percent) of the 77 teachers who responded to this item. Only 
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27 (35.5 percent) reported their laboratories met this 

recommendation. Forty-seven of the instructors (61.8 percent) 

reported exposed beams or rafters; 7 (9.2 percent) reported 

sheet metal ceilings; and 6 (7.9 percent) reported plaster 

ceilings. There was one laboratory (1.3 percent) with a 

variation of these ceiling treatments. 

It was also recommended that the walls should be 

capable of being refinished without losing acoustical prop-

erties. Seventy-three teachers responded, showing that 53 

(72.6 percent) of the laboratories could be refinished 

without losing acoustical properties and that 20 (27.4 per-

cent) could not be refinished without losing acoustical prop-

erties. For the purpose of reducing the noise level to an 

even greater extent, it is recommended that sound-absorbing 

bases be used on noisy machinery. Seventy-five (97.4 per-

cent) of the teachers responded, reporting that only 3 

(4.0 percent) of the laboratories met this recommendation 

and that 72 (96.0 percent) did not. The data gathered and 

reported in this topic is included in Table X, where it is 

compared to the recommendations. 



TABLE X 

NUMBER AND PERCENT OF LABORATORIES WITH THE 
RECOMMENDED PROVISIONS FOR AUDITORY COMFORT 
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Ceiling treatment (Sound Absorbing) 76 27 35.5 

Walls (capable of being refinished 
without losing acoustical 
properties) 73 53 72.6 

Machinery bases (sound absorbing) 75 3 4.0 

VIII Electrical Circuits 

This topic includes the type and adequacy of laboratory 

electrical circuits. The first item concerned the different 

voltages that were available. According to the recommendations, 

there should be 110 volt, 220 single-phase, 220 three-phase, 

and 440 volt circuits available. Seventy-seven (100 percent) 

of the teachers responded to this item. Eighteen laboratories 

(23.4 percent) had 110 volt two-wire power. These circuits 

are not recommended in modern school laboratories due to the 

safety hazards of ungrounded power tools. Fifty-five (71.4 

percent) of the 77 teachers reported three-wire, 110 volt 

power. Two hundred and twenty volt, single-phase power was 
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available in 43 (55.8 percent) of the laboratories, and 220 

volt, three-phase power was available in 58 (75.3 percent) 

of the laboratories. There were also 21 (27.3 percent) of 

the laboratories which had 440 volt power. 

The recommendations suggest separate power circuits for 

each piece of major equipment. There were 74 (96.1 percent) 

teachers responding to this item. Sixty-seven (90.5 percent) 

of the laboratories provided separate circuits for each major 

piece of equipment. Thirty-seven (50.0 percent) had separate 

spare circuits for additional equipment. Separate circuitry 

was also reported for electrical outlets in 54 laboratories 

(73.0 percent); air conditioning was provided with a separate 

circuit in 24 (32.4 percent) of the laboratories; exhaust 

systems were provided with separate circuits in 44 (59.5 per-

cent); and light circuits were separate in 57 (77.0 percent). 

Circuit breakers are recommended as the most desirable 

type of overload protection. All 77 (100 percent) of the 

teachers responded to this item, but not all reported having 

circuit breakers. Seventy-two laboratories (93.5 percent) 

had the recommended type of over-load protection, and 16 

(20.8 percent) had fuse-type protection. There were several 

laboratories with both types of protection and one (1.3 per-

cent) with some undescribed type of over-load protection. 

Convenience outlets are recommended to be located on 

the walls at 10-foot intervals; a variety of locations were 
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reported. Seventy-six (98.7 percent) of the 77 teachers 

responded to this item; 48 laboratories (63.2 percent) met 

this recommendation. Twelve (15.8 percent) of the laboratories 

had ceiling-mounted drop cords, and 2 (2.6 percent) had 

recoiling drop cords that were wall mounted. There were 28 

(36.8 percent) that had other locations for their convenience 

outlets, the majority of these having a spacing wider than 

10 feet for the wall-mounted outlets. 

The light switches are recommended to be located near 

the main entrance to the laboratory. All 77 (100 percent) 

of the teachers responded, and 69 (89.6 percent) reported 

the desired location for the light switches. Seven (9.1 

percent) reported a switch location on the breaker panel, and 

one (1.3 percent) reported a different location. 

In the item concerning the availability and location of 

a master switch, 75 (97.4 percent) of the 77 teachers responded, 

their data indicating that 9 (12.0 percent) of the laboratories 

did not have the recommended master switch. Of those that 

had a master switch, 14 (18.7 percent) master switches were 

located near the teacher's office as recommended, and 46 

(61.3 percent) were located on the breaker panel. Eight 

instructors (10.7 percent) reported other locations for the 

master switch. A red pilot light is recommended for all 

master switches; 71 (92.2 percent) of the teachers responded, 
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revealing that only 4 (5.6 percent) of the laboratories had 

this feature. Sixty-seven (94.4 percent) of the master 

switches had no pilot light. The master switch is recom-

mended to have some provision for locking, a feature which 

was found to be present on 45 (63.4 percent) of the switches 

and absent on 26 (36.6 percent). There were 71 (92.2 percent) 

of the 77 instructors who responded to this item. 

The recommended location for the circuit breaker panel 

is flush with the wall inside the laboratory. This item was 

answered by 77 (100 percent) of the teachers, with 23 (29.9 

percent) reporting laboratories which met the recommendation. 

There were 46 (5 9.7 percent) who reported that the breaker 

panel hung, on the wall in the lab rather than being mounted 

flush with the wall as recommended. Eight (10.4 percent) 

indicated a breaker panel location outside the laboratory. 

The recommended location for power-circuit raceways is 

concealed in walls or floors. Seventy-three (94.8 percent) 

of the teachers responded to this question, 34 (46.6 percent) 

reporting a location concealed in the walls and 31 (42.5 

percent) reporting a location concealed in the floor. Both 

of these meet the recommended location. There were 51 

laboratories that deviated from the recommendation. Eight 

(11.0 percent) had power-circuit raceways concealed in the 

ceiling; 42 (57.5 percent) had visible conduit on the walls; 

and one (1.4 percent) had unprotected wiring on the walls. 
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Light circuit raceways should be concealed in the ceiling 

of the laboratory according to the recommendation, but less 

than a third of the schools reported a concealed raceway. 

Seventy-three (94.8 percent) of the 77 teachers responded 

to this item and reported 24 (32.9 percent) laboratories 

conforming to the recommendation. Fifty (68.5 percent) had 

visible conduit in the ceiling, and there were 3 (4.1 percent) 

with unprotected wiring in the ceiling. 

It is recommended that machinery power-circuit raceways 

be located in either the walls or floor of the laboratory. 

This item was completed by 75 (97.4 percent) of the teachers. 

It was reported that 47 (97.4 percent) of the teachers had 

power-circuit raceways concealed in the floor; 26 (34.7 per-

cent) had conduit drops from the ceiling to various machinery; 

8 (10.7 percent) had exposed wire drops from the ceiling or 

had exposed wire extending from the floor. There were 3 

(4.0 percent) with other variations of power circuit raceways. 

There were no recommendations available suggesting that the 

power-circuit raceways in the floor be so designed as to 

provide for additional new equipment, but there was an item 

on the instrument requesting these data. Seventy-four (96.1 

percent) of the teachers responded to this item, revealing that 

22 (29.7 percent) of the laboratories did provide for addi-

tional equipment and 52 (70.3 percent) did not. The recom-

mendations suggest that a buzzer or other signaling device be 

provided in each laboratory. The recommendations are compared 

to the actual data in Table XI. 



TABLE XI 

NUMBER AND PERCENT OF LABORATORIES WITH 
THE RECOMMENDED ELECTRICAL CIRCUITRY 
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110 volt 3-wire 77 55 71.4 

220 volt single-phase 77 43 55.8 

220 volt three-phase 77 58 75.3 

440 volt 77 21 27.3 

Separate machinery circuits 74 67 90.5 

Spare machinery circuits 74 37 50.0 

Electrical outlets (Separate circuit) 74 54 73.0 

Air Conditioning (Separate circuit) 74 24 32.4 

Exhaust system (Separate circuit) 74 44 59.5 

Lights (Separate circuit) 74 57 77.0 

Overload protection (Circuit breakers) 77 72 93.5 

Outlet location (10 foot intervals, 
wall mounted) 76 48 63.2 

Light Switch (Near entrance) 77 69 89.6 

Master switch provided 75 68 88.0 

Breaker panel (Flush with wall) 77 23 29.9 

Power circuit raceways (concealed) 73 65 89.1 

Light circuit raceways (concealed) 73 24 32.9 

Buzzer provided 75 15 20.0 
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IX Plumbing Facilities 

A drinking fountain should be provided in each laboratory, 

according to the recommendation. It was reported that only 

17 (22.1 percent) of the 77 (100 percent), laboratories did 

not have a drinking fountain available in the laboratory. 

The other 60 teachers (77.9 percent) reported this facility 

to be available. Information was also requested to determine 

whether the drinking water was refrigerated, and of the 77 

(100 percent) who responded, 44 (57.1 percent) reported 

refrigerated water, and 32 (41.6 percent) reported that 

refrigerated drinking water was not available in their 

laboratory. 

The recommended type of washing facility is the semi-

circular basin or wall-mounted sink. All 77 (100 percent) 

of the teachers reported, only one (1.3 percent) with a 

variation from this type of facility. 

The recommended type of trap for washing facilities is 

one that will prevent injurious materials from being washed 

into the drain pipe. To this item there were 75 (97.4 per-

cent) teachers responding, with a report that 37 laboratories 

(49.3 percent) had a properly designed trap and that 38 

(5 0.7 percent) did not have the recommended type of trap. 

The data concerning the drinking and washing facilities and 

compressed air are shown in Table XII. 
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TABLE XII 

NUMBER AND PERCENT OF LABORATORIES THAT PROVIDE 
THE RECOMMENDED PLUMBING FACILITIES 

Recommendation 
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Drinking fountain in lab 77 60 77.9 

Wash basin or sink 77 76 98.7 

Material-holding trap 75 37 49.3 

Compressed air available 72 48 66.7 

Compressor space or location 
(not disturbing) 71 54 76.1 

The only recommendation for compressed air in the 

laboratory is that the compressor should be located outside 

the laboratory and that the delivery pipes should be either 

inside the wall or along the wall. Other related information 

was gathered by the instrument. To the questions concerning 

the availability of compressed air, 72 (93.5 percent) of the 

77 teachers responded. In 48 (66.7 percent) of the schools, 

every area in the metalworking laboratory could be reached 

with compressed air. In 15 (20.8 percent) of the laboratories, 

recoiling drops were used to deliver compressed air. Only 2 
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instructors (2.8 percent) reported having recoiling drops from 

the wall, and 33 (45.8 percent) reported compressed air 

delivery through standard air hoses from the wall or attached 

directly to the air compressor. Four (5.6 percent) reported 

air to be available from other sources. To the question "Is 

the air compressor disturbing to the class activities?", 71 

(92.2 percent) reports showed that 17 (23.9 percent) of the 

laboratories had an air compressor that was disturbing due 

to its location or improper installation. Fifty-four (76.1 

percent) of the teachers reported that the air compressor 

did not disturb class activities. 

X Power Equipment Location 

The proper location and placement of power equipment in 

the metalworking laboratory can be a contributing factor to 

safe working conditions, but the improper location of equip-

ment can be detrimental to safe working conditions and can 

pose a number of safety hazards. Table XIII shows the main 

aisles of travel between machinery and equipment. According 

to the recommendations, these should be a minimum of four feet 

wide, with at least three feet of clearance between machines. 

Both of these items were answered by 76 instructors (98.7 

percent). There were 25 (32.9 percent) of the laboratories 

with less than the minimum distance of four feet provided for 

main aisles. Thirty-seven (48.7 percent) teachers reported 

main aisles to be approximately four feet wide, and 14 (18.4 
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percent) reported main aisles wider than four feet. Space 

between machines was less than the minimum of three feet in 

14 (18.4 percent) of the facilities. Thirty teachers (39.5 

percent) reported this distance to be about three feet, and 

32 (42.1 percent) reported a more desirable spacing between 

machines, exceeding three feet. Seventy-seven (100 percent) 

responses were noted for the item which indicated whether or 

not the machines were located to handle the largest stocks 

commonly encountered. 

TABLE XIII 

NUMBER AND PERCENT OF LABORATORIES WITH THE 
RECOMMENDED LOCATION FOR POWER EQUIPMENT 

Recommendation 

i 
R
e
s
p
o
n
s
e
s
 

N
u
m
b
e
r
 

C
o
m
p
l
y
i
n
g
 

P
e
r
c
e
n
t
 

C
o
m
p
l
y
i
n
g
 

Main Aisles between machines 
(4 feet) 

Below recommendation 
Exceeding recommendation 

76 

76 
76 

3 7 

25 
14 

48.7 

32.9 ' 
18.4 

Space between machines (3 feet) 
Below recommendation 
Exceeding recommendation 

76 
76 
76 

30 
14 
32 

39.5 
18.4 
42.1 

Location to handle large stock 77 59 76.6 

Stock-cutting equipment 
(near stock storage) 72 61 84.7 

Dangerous equipment (safe area) 70 30 42.9 



54 

Fifty-nine teachers (76.6 percent) reported the location of 

the machines to be adequate for this purpose, and 18 (23.4 

percent) reported that the machinery spacing in their labo-

ratories prohibited using the larger stock that was commonly 

encountered. Seventy-two (93.5 percent) responded to the 

question about the location of stock-cutting equipment, 

recommended to be near the storage room. In 61 (84.7 percent) 

of the laboratories, this equipment was in the desirable 

location, but there were 11 (15.3 percent) schools which had 

other location for this equipment. 

It is recommended that the more dangerous equipment 

which requires more operator concentration should be located 

away from main aisles and areas of probable distraction. 

Seventy (90.9 percent) of the teachers responded, and this 

recommendation was met in only 30 of their laboratories (42.9 

percent). Thirty-two (45.7 percent) reported this machinery 

to be located near main aisles, and there were 8 (11.4 per-

cent) who reported dangerous equipment located where the 

operator would probably be distracted. 

XI Safety Measures 

Table XIV shows data on current safety practices and 

measures in the school metalworking laboratories. Seventy-six 

(98.7 percent) of the teachers responded to the item relating 

to the use of guards on machinery. They reported that guards 
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were used and were kept in place in 67 (88.2 percent) of 

the schools. Nine (11.8 percent) of the schools reported 

failure to keep the guards on machinery where they were 

needed. 

It was recommended that safety zones be painted on the 

floor, and all 77 (100 percent) teachers responded, revealing 

that 25 (32.5 percent) of the laboratories used safety zones 

and 52 (67.5 percent) did not. Color coding to an approved 

color scheme was also recommended as an added safety feature; 

there were 36 (46.8 percent) of the laboratories which met 

this recommendation and 40 (56.9 percent) which did not. 

A non-skid floor surface was recommended as a safety 

precaution around potentially hazardous machinery where a 

slip of a foot could cause a serious accident. All 77 

(100 percent) of the teachers responded to this item, but 

, very few schools provided this safety feature. Only 7 

(9.1 percent) of the laboratories had non-slip floor surfaces 

in hazardous areas, and the other 70 (90.9 percent) did not 

provide a non-skid floor surface. 

Fire prevention and extinguishing equipment is closely 

related to the safety measures of the metalworking laboratory. 

There were 77 (100 percent) responses to each of the two 

items concerning fire extinguishers. The response to the 

first item reported that 72 (93.5 percent) of the 77 schools 

were provided with fire extinguishers of the correct type for 
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the type fire most likely to occur. Five teachers (6.5 per-

cent) reported having fire extinguishers of insufficient 

capacity, and 6 (7.8 percent) of the 77 teachers reported 

inconveniently located fire extinguishers. To the second of 

these items, it was reported that 67 (87.0 percent) of the 

laboratories' fire extinguishers were inspected and recharged 

when necessary, but there were 10 (13.0 percent) of the 

teachers who did not have the fire-fighting equipment inspected 

frequently or recharged when necessary. 

It is recommended that lighting fixtures in the finishing 

area be of the gas-tight, explosive-proof type and that a 

sounding station be provided in the laboratory for the school 

fire-alarm system. The item referring to the finishing room 

light fixtures was responded to by 55 (71.4 percent) of the 

teachers, and 36 laboratories (65.5 percent) met the recom-

mendation. Sixteen (29.1 percent) reported standard 

incandescent or fluorescent fixtures in the finishing area, 

and 3 (5.5 percent) reported other types of lighting fix-

tures not described. Only 59 (76.6 percent) of the teachers 

responded to the location of a fire-alarm sounding station. 

Thirty (50.8 percent) of the laboratories met the recom-

mendation with a sounding station in the laboratory, and 29 

(49.2 percent) had the sounding station located elsewhere. 



TABLE XIV 

NUMBER AND PERCENT OF LABORATORIES PROVIDING 
RECOMMENDED SAFETY MEASURES 
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Machinery guards (in place) 76 67 88.2 

Safety zones (painted on floor) 77 25 32.5 

Safety color coding 77 36 47.7 

Non-skid floor surfacing 77 7 9. i 

Fire extinguishers (correct type) 77 72 93.5 

Finishing area lights (explosion 
proof) 55 36 65.5 

Fire alarm sounding station 
(present in laboratory) 59 30 50.8 

XII Chalk Boards and Display Areas 

The minimum space recommended for chalkboards in the 

laboratory is 30 square feet, and the minimum bulletin board 

space is 20 square feet. There were 70 (90.9 percent) of 

the 77 teachers who responded to the chalkboard items. Twenty-

two (31.4 percent) of the teachers reported less than 30 square 

feet of chalkboard area; 24 (34.3 percent) reported approxi-

mately 30 square feet; 24 (34.3 percent) reported more than 
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the recommended area. The item which sought information about 

bulletin boards was completed by 68 (88.3 percent) of the 

77 teachers. Forty-one (60.3 percent) reported less than 

the recommended 20 square feet of bulletin board area; 19 

(27.9 percent) reported approximately 20 square feet; 8 

(11.8 percent) reported more than 20 square feet. 

There were 76 (98.7 percent) of the schools which 

responded to the location of a display area. Forty-seven 

(61.8 percent) laboratories did not have any type of display 

area, and 12 (15.8 percent) had this area located inside the 

laboratory. There were 17 (22.4 percent) laboratories that 

had the display area located outside the laboratory but 

easily accessible to all students in the school. Forty-one 

teachers (53.2 percent) reported whether or not the display 

area was lighted. Twenty-two (53.7 percent) stated that it 

was lighted and 19 (46.3 percent) reported no lights in this 

area. The recommended size of the display area is at least 

30 cubic feet. Only 27 (35.1 percent) of the 77 teachers 

reported to this item, stating that 24 (88.9 percent) of the 

display areas were of recommended size and 3 (11.1 percent) 

were less than desirable. This data is compiled in Table 

XV and can be quickly compared to the recommendations. 



TABLE XV 

NUMBER AND PERCENT OF LABORATORIES WITH 
THE RECOMMENDED CHALKBOARD, BULLETIN 

BOARD, AND DISPLAY AREA 
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Chalkboard (30 square feet) 
Below recommendation 
Exceeding recommendation 

70 
70 
70 

24 
22 
24 

34.3 
31.4 
34.3 

Bulletin Board (20 square feet) 
Below recommendation 
Exceeding recommendation 

68 
68 
68 

19 
41 
8 

27.9 
60.3 
11.8 

Display area in laboratory 76 12 15.8 

Display area (lighted) 41 ' 22 .53.7 

Display area (30 cubic feet) 27 24 88.9 



CHAPTER IV 

SUMMARY, FINDINGS, CONCLUSIONS 

AND RECOMMENDATIONS 

Summary 

This study of the physical facilities provided for 

industrial arts metalworking in Texas high schools was con-

ducted in cooperation with the Industrial Arts Department of 

North Texas State University. The purposes for conducting 

this study were to ascertain whether the housing for indus-

trial arts metalworking laboratories was adequate, whether 

the enrollment of the school showed any correlation with the 

availability of a metalworking facility, and to what extent 

the physical facility for metalworking laboratories met 

current standards. 

To gather the necessary data for this study, recently 

developed standards were used as a basis for the development 

of an instrument which was mailed to all of the state's 

metalworking teachers. A list of high school metalworking 

teachers and their addresses was taken from a list of all 

Texas industrial arts teachers. One hundred forty-two high 

school teachers were requested to participate in this study, 

and seventy-seven of these responded by returning a usable 

instrument. 

60 
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After the instruments were returned, the data was 

transferred to a computer form, then counted and tabulated 

by an IBM computer. The results are presented in this study 

on a percent basis. 

The data are presented in four chapters, each containing 

a vital phase of the study. Detailed information is pre-

sented to show the number and percent of metalworking 

laboratories meeting each specific phase and item of the 

recently developed standards used in the evaluation. 

Findings 

The detailed findings of this study are presented 

following each of the recommendations in Chapter III, where 

comparisons can be quickly made. These findings are most 

significant to the study: 

1. Of the teachers furnishing data for this study, 

approximately sixty-six were from class AAAA schools; sixteen 

percent were from AAA class schools; and thirteen of the 

seventy-seven teachers were from class B, A, and AA schools. 

2. The locations of the metalworking laboratories were 

found desirable with respect to grade level in sixty-three 

percent of the schools. 

3. In seventy-one percent of the schools, the laboratories 

were located for minimum interference with other subjects. 
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4. The metalworking laboratory was found to be acces-

sible for evening and night classes in seventy-six percent 

of the schools. 

5. The stock storage area in fifty percent of the 

schools was found to house less than the minimum recommended 

number of square feet. 

6. A finishing area was not provided for metalworking 

projects in forty percent of the schools. 

7. Project storage for large projects was either 

less than the recommended size or non-existant in more than 

sixty-five percent of the schools. 

8. Approximately seventy percent of the teachers rated 

their total storage space from adequate to excellent, and this 

percentage also met the recommended standards. 

9. A classroom area for lecture/demonstration, course 

related library, and planning was not provided in sixty-five 

percent of the schools. 

10. Washing and grooming facilities were located within 

the metalworking laboratory in approximately ninety percent 

of the schools, and eighty percent of these facilities were 

rated adequate to excellent by sixty (eighty percent) of the 

teachers. 

11. Approximately seventy percent of the schools either 

met or exceeded the recommendations for the size of the out-

side service door. 
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12. The flooring material used in the laboratory was 

found to be either sealed or unsealed concrete in practically 

all of the schools, thus complying with recommended standards. 

13. Only thirty-two percent of the schools met the 

recommendation for providing non-weight-bearing partitions 

within the industrial arts building. 

14. Concrete blocks were used for interior wall 

construction in approximately seventy percent of the schools. 

15. Less than ten percent of the schools reported 

having the recommended window area. 

16. The color and material used on walls and ceilings 

was considered to aid in lighting sixty to seventy percent 

of the laboratories. 

17. Fifty-five percent of the laboratories reported 

air conditioning. 

18. The general ventilation in specific areas of the 

laboratory was rated by the teachers from adequate to 

excellent in sixty to eighty percent of the schools. Thirty-

eight percent of the schools with a foundry area reported 

inadequate ventilation in this area, and air movement by 

the cooling system was inadequate in thirty-eight percent 

of the laboratories. 

19. Provision for noise control by the use of sound-

absorbing materials on interior surfaces was not reported in 

the majority of the schools. 
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20. Twenty-three percent of the schools reported the 

use of two-wire (not grounded), 110-volt power, which presents 

a safety hazard to the students in these laboratories. 

21. Twenty-nine percent of the laboratories with a 

finishing area reported that it was equipped with standard 

light fixtures, which can cause a serious fire or explosion. 

22. Only fifty-eight percent of the laboratories pro-

vided refrigerated drinking water for students. 

23. In approximately seventy percent of the laboratories, 

compressed air was available in all areas. 

24. The width of main aisles met or exceeded the 

recommendations in approximately seventy percent of the 

laboratories. 

25. The guards on power machinery were reported kept 

in place by approximately ninety percent of the laboratories. 

26. In approximately ninety percent of the schools, 

non-skid surfaces were not provided on the floor around the 

machinery. 

27. Sixty-one percent of the schools did not have a 

display area of any type for finished projects or student 

achievements. 

Conclusions 

From this study of industrial arts metalworking labo-

ratories, several conclusions are drawn: 
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1. The essential items for operation and instruction 

in the metalworking laboratories are present in most schools. 

However, there appears to be a need for improvement in some 

of the laboratories. 

2. There appears to be a lack of concern in many schools 

for providing safe working conditions. 

3. Most of the schools seem to need additional class-

room area along with the laboratory area. 

4. Storage space for partially assembled projects 

appears to be an immediate need in most laboratories. 

5. It would appear that more air conditioning is needed 

in the laboratories, since fifty-five percent of the labora-

tories are not adequately air conditioned. 

6. A lack of concern for appearance is apparent, since 

pipes, conduits, and control panels are hung on walls and 

placed within visibility. 

7. Some universally adopted standard for metalworking. 

facilities appears to be needed. 

8. A lack of concern for student recognition appears 

to exist, since there is need for additional and improved 

display areas. 

Re commendations 

As a result of this study, the following recommendations 

are made: 
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1. The teacher training programs in colleges and uni-

versities should stress the importance and encourage the 

development of laboratory planning and construction. 

2. Further study of other course work facilities in 

industrial arts should be undertaken to determine the equality 

of these facilities and to aid in correcting any deficiencies. 

3. A standard should be established for industrial 

arts facilities, and this standard should be followed when 

renovating existing facilities or constructing new facilities. 

4. A complete study of the tools and equipment in 

metalworking laboratories would be a contribution to future 

studies and development. 

5. There will be a need to update and expand this study 

within the next five to ten years. 
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In an effort to call attention to the need for improve-
ment of industrial arts facilities in this state, and to 
bring about improvement of existing and future facilities, I 
am asking for your assistance as a fellow industrial arts 
metalworking instructor. The attached questionnaire is de-
signed to pinpoint certain areas of your metalworking facility 
that may be above average and others that may be in need of 
improvement. By studying our facilities and determining where 
improvement is needed, steps can be taken to bring about these 
improvements. 

The data gathered by this questionnaire will be treated 
on a percentage basis only, and there will be no mention of 
your name or the name of your school in the findings of this 
study. This will be kept in strict confidence. This study 
is conducted in cooperation with the Industrial Arts Depart-
ment of North Texas State University, and the findings will 
appear in the form of an unpublished master's thesis for partial 
fulfillment of the degree requirements for the Master of Science 
Degree in Industrial Arts. If you would like to have a copy of 
the results of this study for the purpose of comparing your 
metalworking facility, please check the appropriate space on 
the questionnaire, and I will be happy to send you this infor-
mation. 

Thank you for your time and cooperation in helping to 
further advance our industrial arts metalworking programs in 
Texas. 

Sincerely yours, 

Ben W. Teague 
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A STUDY OF THE PHYSICAL FACILITIES OF 

INDUSTRIAL ARTS METALWORKING LABORATORIES 
IN THE STATE OF TEXAS 

CONDUCTED IN COOPERATION WITH 
NORTH TEXAS STATE UNIVERSITY 
INDUSTRIAL ARTS DEPARTMENT 

BEN W. TEAGUE, RESEARCHER 
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A STUDY OF THE PHYSICAL FACILITIES OF INDUSTRIAL ARTS METALWORKING 

LABORATORIES IN THE STATE OF TEXAS 

I. LABORATORY CONSTRUCTION: 
(Please dimension the floor plan shown below which most nearly matches 
that of your laboratory) 

Other 
Floor Plan: 

Laboratory Location: Floor level below ground level 
Floor level at grade level 
Up stairs 

Laboratory Location (with respect to noise): 
( ) Where it does not interfere with other 

school activities 
Causes occasional interference 
Causes considerable interference 

Accessibility of 
Laboratory: 

Height of Laboratory: 

( ) Not ?.ccessible for adult and evening 
clarses 

( ) Is ac^.issible, but is not used for adult 
and/or evening classes 

( ) Is accessible and is used for adult and/or 
evening classes 

f ) One story building 
( ^ Two story building 
( ) Other 

LABORATORY SPACE: 
(Please give the approximate number of students in each of your 
classes) 

1st Period_ 

2nd Period 

3rd Period 

4th Period 

5th Period_ 

6th Period 

7th Period_ 

8th Period 
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Storage Space: 
(Please give the approximate dimensions of the following storage 
areas) 

Stock Room: Length 

Finishing Area: Length 

Project Storage: Length_ 

Other: 

Length 

Width -Ceiling Height 

Type of Student Storage: 

Width Ceiling Height 

Width Ceiling Height 

Width Ceiling Height 

Individual lockers 
Two students per locker 
Individual storage area for each 
class 

Combined general storage area 
Other: 

Comments: 

Type of Tool Storage: 

Size of Tool Storage Area: 

Comments: 

Tool room 
Tool crib or cage 
Wall storage cabinets 
Other: 

Length Width Height 

Do- you consider your tool storage to be: ) Excellent 
). Adequate 
) Inadequate 

Comments: 

Are any power mechanics courses taught in your metalworking labor-' 
atory? ( ) Yes ( ) No 

Are any power mechanics tools stored with the metalworking hand 
tools? ( ) Yes ( ) No 

Is a room provided for lecture/demonstration, course related library, 
planning, et p f Yes - Approx. Length 

No 
Comments: 

, Approx. Width 

Is this room: ( ) Used only by your classes 
( 1 Shared with other industrial arts classes 
( ) Shared with other teachers and classes 

through out the school 
( ) Shared with vocational teachers and classes 
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Do you have a special area provided for students 
exercises and projects? ( ) Yes ( ) Ho 
Comments: 

. u s e when planning 

Location of complete toilet facilities: ( | In your laboratory 
I ) In adjoining laboratory 
( ) Outsio- of laboratorys but 

wit. easy access 
( ) Other 

Are washing and grooming facilities located with!:, your laboratory? 
( ) Yes ( ) No - If (No) Where? 

Do you consider these facilities to be: Excellent 
Adequate 
Inadequate 

III- EXITS AND OUTSIDE DOORS:' 

Width of corridor door or main student entrance to laboratory: 

Width of your largest service entrance: 

Do you have additional outside entrances? ( ) Yes ( ) No 

Comments: 

IV. WALLS, FLOORS3 AND CEILINGS: 

Floor Material: 

Bililding Partitions: 

Concrete (unsealed) 
Concrete (sealed or painted) 
Terrazo 
Vinyl tile or other covering 
Hardwood 
Other: 

Non-weight bearing 
Moveable sliding type 
Permanent weight bearing 

Are your laboratory walls wainscoted four to five feet from the floor 
on all walls? ( ) Yes ( ) No 

Material of lower wall or wainscot: Concrete blocks 
Glazed bricks 
Epoxy paint 
Ceramic tile 
Salt glazed tile 
Other surfaces: 

Material of upper wall: Non-glare acoustical plaster 
Brick 
Textone 
Painted siding 
Concrete blocks 
Other: 
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V. 

VI. 

Ceiling Height: 

VISUAL COMFORT: 

Please select the ratio that 
best compares the square feet 
of window area to the square 
feet of floor area in your 
laboratory. 

Height of window sills: 

Height of window tops: 

General lighting system: 

( ) Wo windows 

Window area / Floor area \ 1 to 2 
1 to b 
1 to 6 
1 to 8 

Artificial light source: 

Direct lights 
Semi-direct, indirect, or semi-indirect 

(25?° upward & 75$ downward) 

Flourescent diffused 
Coated incandescent 
Uncoated direct incandescent 
Other: 

Is auxiliary lighting provided on equipment for precision work? 
( ) Yes ( ) No 

Is illumination adequate for night as well as day classes? ( ) Yes 
( ) No V' ' 

Does the approach effect of daylight produce a uniform distribution 
of shadow free and glare free illumination? ( ) Yes ( ) No 

Is^ceiling material highly light reflective? 
Yes - Color and material aid in lighting the area. 
No - Color and material absorb light and reduce effectiveness of-
lights. 

Wallsj 50% to 70fc light reflective? 
Yes - Color and material aid in lighting the area. 
No - Color and material reduce effectiveness of lights. 

CLIMATE CONTROL: 

Laboratory is air-conditioned in summer: ( ) Yes ( ) No 

Is the temperature thermostatically adjustable in winter and summer'? 
( ) Yes ( ) No 

Type of heating system: 

Type of air cooling: 

Steam heating with fans ceiling mounted 
Steam wall radiators 
Natural gas heating (ceiling mounted) 
Wall units, forced air ventilators 
Other: 

Dueted refrigerated air ' ~ ~ 
Window unit refrigerated air 
.Ducted evaporative cooling 
Window unit evaporative cooling 
Other: 
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General Ventilation in speci-fic areas of laboratory: 

Area . Excellent Adequate Inadequate 

Welding 'Area 
Foundry Area - - - - - - - - - - -
Machine Area - - - - - - - - - - -
Handwork Area- - - - - - - - - - -
Toilet Area- - - - - - - - - - - -
Air movement by cooling system - -

Exhaust System: ( ) Separate units 
( ) Integral with air conditioning ' 

Finishing Room Exhaust: f ) Separate from other systems 
( ) Integral with other systems 

Position of Exhaust Ducts: ( ) Overhead mounting 
f j Wall mounting 
( ) Flexible mounting for most 

efficient positioning 
( ) Other: 

Please ( ̂  ) the exhausting efficiency of the following facilities 
which are connected to the exhaust system as (E) excellent, (I) 
inadequate. (A) adequate, or (N) non-existant. 

[E) (A) (I) (N] 
Finishing room or area- - - - - -
Oxy-acetylene welding stations- -
Arc welding stations- - - - - - -
Soldering stations- - - - - - - -
Metal etching area- - - - - - - -
Heat treating furnace - - - - - -
Foundry furnance- - - - - - - - -
Foundry mold pouring area - - - -
Electroplating- - - - - - - - - -
Belt sander - - - - - - - - - - -
Small engine operation area - - -
Other f ) - - -
Other ( ) 

VII. AUDITORY COMFORT: 

Ceiling Treatment: ( ) Exposed Beams or Rafters 
Sound Absorbing Materials 
Sheet metal 
Plaster 
Other: 

Are wall materials capable of being refinished without loosing 
acoustical properties? ( ) Yes ( ) No 

Are sound absorbing bases used on noisy machinery? ( ) Yes ( ) No 
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VIII. ELECTRICAL CIRCUITS: 

Available Power: 2 wire 110 volt (Not grounded) 
3 wire 11C volt (Grounded) 
220 volt single-phase 
220 volt three-phase 
440 volt 

Separate power circuits provided for: 

Type of overload protection provided: 

Type of lighting fixture in 
finish area: 

Location of convenience outlets: 

Location of light switches: 

) Each major piece of equipment 
Spares (for additional equip.) 
Electrical outlets 
Air conditioning 
Exhaust system 
Lights 
Other: 

( ) Circuit Breakers 
( ) Fuse Boxes 
( ) Other: 

( ) Explosion protected 
(gas tight fixtures) 

( ) Standard incandescent or 
flourescent fixtures 

( ) Other: 

) On wall every 10 feet 
\ Ceiling drop cords 
) Recoiling drops from walls 
) Other: 

Near entrances 
On breaker panel 
In teacher's office 
Other: 

Location of master switch: ( ) Near teacher's office 
> ) On breaker panel 

Not available 
Other: 

Does master switch have a red pilot light? ( ) Yes ( ) No 

Does master switch have some provision for locking? ( ) Yes ( ) Wo 

Installed flush with wall in laboratory 
Outs." 

Location of power circuit raceways: 

Location of breaker panel: ( ) Hung on wall in laboratory 
( ) Installed flush with van ii 
( ) Outside of laboratory 

Concealed in walls 
Concealed in floor 
Concealed in ceiling 
Visible conduit on walls 
Unprotected wiring on walls 
Other: 
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Location of light circuit raceways: ( ) Concealed in ceiling 
( ) Visible conduit in ceiling 
( ) Unprotected wiring in ceiling 

Machinery power connections: ( ) Concealed in floor 
Conduit drop from ceiling 
Exposed wire drop from ceiling- or floor 
Other: 

Are preparations made for additional new equipment to be wired through 
concealed floor raceways? ( ) Yes ( ) No 

Is a buzzer or other signaling device provided in the laboratory for 
the teacher's use? ( ) Yes ( ) No 

Location of fire alarm: ( ) Sounding station in laboratory 
( ) Sounding station outside of laboratory 

IX. PLUMBING FACILITIES: 

Drinking facilities: ( ) In the laboratory 
Near the laboratory exit 
In another part of the building 
Other: 

Type of washing facilities: ( ) Semi-circular or circular basin 
( j Wall mounted sink 
( ) Other: 

Water facilities: ( ) Cold water only 
I ) Hot and cold water 

Is drinking water refrigerated? ( ) Yes ( ) No 

Is washing facility designed to trap foreign material and to be easily 
cleaned and not become clogged? ( ) Yes ( ) No 

Comments: 
/ 

Availability of compressed air: ( ) Can reach every area of the lab 
where needed 

Drop recoils from ceiling 
Drop recoils from wall 
Air hose from wall or compressor 
Other: 

Location of water, air, and gas pipe: ( ) Concealed in floor, wall, or 
ceiling 

Along wall inside laboratory 
Other: 

Location of air compressor: ( ) Portable unit 
Stationary unit in laboratory 
Stationary unit outside laboratory 

•Is the air compressor disturbing to the class activities? ( ) Yes 
( ) No 

If you would like to receive a copy of the results of this study, 
please indicate. ( ) Yes ( ) No 
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X. 

XII. 

POWER EQUIPMENT LOCATION: 

Main aisles between power machinery: 

Space between other machinery: ( 

) Less than 4 feet 
) About 4 feet 

( ) More than 4 feet 

Less than 3 feet 
About 3 feet 
More than 3 feet 

Are machines located to handle the largest stock commonly encountered? 
( ) Yes. ( ) No 

Location of cut off machinery: 

Location of power machinery 
which requires more operator 
concentration: 

XI. SAFETY MEASURES: 

Near stock storage area 
Other: 

Away from main aisles 
Near main aisles 
Near area of probably distraction 

Are guards kept in place on all machinery where the teacher considers 
them to be conducive to safe working conditions? ( ) Yes ( ) No 

Are safety zones painted on floor around machinery? ( ) Yes ( ) No 

Is equipment and machinery color coded to comply with an approved 
color scheme for electrical switches, danger areas, and moving parts? 
( ) Yes ( ) No . 

Is the floor surface around machinery covered with some type of non-
skid surface? ( ) Yes ( ) No 

Fire extinguishers provided are: ( ) For the type fire most likely 
to occur 

Not of sufficient capacity 
Not located conveniently 

Are fire extinguishers inspected frequently and recharged when 
necessary? ( ) Yes ( ) No 

CHALK BOARDS AND DISPLAY AREAS: 

Chalk board space in laboratory: j 

Bulletin board space in laboratory: 

Location of display area: 

Less than 30 square feet 
About 30 square feet 
More than 30 square feet 

' ) Less than 20 square feet 
> \ About 20 square feet 
k ) More than 20 square feet 

) Non-existant 
( ^ Inside the laboratory 
( ) Outside the laboratory, but easily 

accessible to all students in the 
school. 

Is the display case lighted to attract attention to Its contents'7 
( ) Yes ( ) No 

Size of display area: Length Width Height 
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This space is reserved for any personal comments which you may wish 
to make regarding this study. 



APPENDIX C 

FOLLOW-UP LETTER TO QUESTIONNAIRE-CHECKLIST 



April 9, 1972 

I am conducting a study of the physical facilities 
of industrial arts metalworking laboratories in the state 
of Texas which is the formal research required for the 
completion of my master's degree in industrial arts. I 
have mailed questionnaires to selected industrial arts 
metalworking teachers for the purpose of gathering the 
necessary data for this study. I am required to have 
a high percentage of returns for a valid study, and if 
these questionnaires are not returned, I will not be 
able to complete this study and will not receive my master's 
degree even though all graduate course work has been 
completed. Therefore, I am most respectfully asking for 
your participation in this study. 

As an industrial arts teacher myself, I know that 
you are very busy, and completion of this questionnaire 
will take a few minutes of your time, but your partici-
pation is necessary for the success of this study. Please 
return your questionnaire as soon as possible. 

Thank you very much for your time and consideration. 

Sincerely yours, 

Ben ¥. Teague 
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