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PREFACE

This study was concerned with analysis of current and projected
future two-year associate degree chemical technician education programs
in the United States and its territories. The primary objective was to
determine what subject areas are.currently being taught, what area of
revisions is necessary to provide a relevant model program due te the
emergence of related careers, and teo determine the attitudes of science
and chemistry department chairmen and/or instructors and their concepts
toward the ihplementation of a model program. A questionnaire, school
catalogs and bulletins were used ih‘the ana]ysié and collection of data.
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Dr. Donald'S. Phillips and’Dra Richard W. Tinﬁell, for their invaluable
assistance in the preparation of the fimal manuscript.
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Special Projects, Department of Educaéiona1,Act1vities of the American
Chemical Society. Thanks is also exténded to Paula Keller for the
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form. In addition,mappreCiation is extended to the American Chemical
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CHAPTER 1
INTRODUCTION

The development of viable programs in the paraprofessional areas of
chemistry, chemical technology, and:related careers has received emphasis.
at the national level. The Department .of Health, Education, and Welfare
published a series of technology :guides for-use in planning and develop-
ing programs to train highly skilled technicians in various:scientific:
“and engineering disciplines, including chemical technology (1).

The'concernrover-the~type,fdimension,-andﬂdepth of chemical techni-
cian training at the associate degree.level activated the American
Chemical :Society (2) to investigate and subsequently publish in 1967
a proprosed curriculum guide for -a-structured program of chemical
technology (3). As a result, in 1972, the suggested curriculum was:
reduced from 68-76 semester hours to 61-68 semester hours. This reduc-
tion and revision was made to eliminate nonessential courses and to
strengthen -essential components-providing a more realistic level of

training for career opportunities and -employment requirements.
Statement of the Problem

During the early 1960's, career training in.chemical technology at
the two-year associate degree level became an increasing concern. The
emphasis on services and non-production activities in business and indus-

try at that time made speicalized education and/or .skills necessary to



fill many jobs. However, very few trained personnel were available. 1In
an effort to promote adequate training, the Department of Health, Educa-
tion, and Welfare and the American Chemical Society (1, 3) published

dual guides in chemical technology. Since that time the emergence of
related careers dealing with chemical systems has developed and sugges-
tion guides are not available for:administrators and chemical technology
instructors to use in developing appropriate chemical technology programs

dealing with the emergence of related careers.
Need for the Study

While there were efforts to update chemical technology programs
during the 1960's, program revision is essential mow to include the
emergence of related careers in the field of chemical technician pro-
grams. The American Chemical Society revision guides of 1972 were
designed primarily on a curriculum basic to chemical oriented systems.
However, there are indications that the majority of schools offering
various types of chemical technician programs are not using the American
Chemical Society's revision guides of 1972. In order for students at
the associate degree level to adequately meet the challenges and oppor-
tunities of a career in chemical technology, a model curriculum needs
to be developed to provide the basic core for related career programs.
At the present time data is not available to develop a timely model

chemical technology curriculum.



Purpose of the Study

The purpose of the study is:

1. To determine‘what“subject:areas:are-current1y‘being taught 1in
selected chemical technician-programs in :the United. States;

2. To determine if revisions should be made to provide a relevant:
model program to.accommodate the emergence of related careers
in chemical technology pregrams; and-

3. To determine the attitudes:of science and chemistry department

- chairmen-and/or instructors in two-year associate degree level
programs ‘and their concept toward a relevant model program that

would include the emergence of related careers.
AssumptionsBasic to the Study .

‘For the purpose of this study, the following assumptions were made:

10 That schools selected for the study were representative of
‘other schools offering similar academic.or paraprofessional
programs in their respective geographical areas.

2. That school catalogs and bulletins provided accurate informa-
tion about the current curriculum content of existing chemical

technology programs.
Scope and Limitations of the Study

This study was Timited to forty selected schools offering two-year.

chemical technician education at the associate degree level.



Definition -of -Terms.

- Technician. For the purpose of this study, a technician is defined
as -an intermediate between that of a professional chemist and that of a
routine operator or laboratory worker.  The technician must be skillful
in the accumulation of data and:their:presentation, he must be able to
recognize incensistencies in significance of experimental results; he
must have sufficient understanding of chemistry to appreciate the meaning
of -his results, but generally, data interpretation will be the responsi-
bility of professional personnel (3).

- ~Chemical Technology. A two-year -program which prepares-a student

for immediate entry into a career as-a chemical technician in industry,

health, and related systems.



-CHAPTER I1I
REVIEW OF LITERATURE

The purpose of this study was (a) to determine what subject areas
are currently being taught in chemical -technician programs throughout
the United States; (b) to determine if revisions should be made to pro-
vide a relevant model program to accommodate the emergence of related
careers ‘in chemical technology:programs; and (c) to determine the atti-
tudes .of science and chemistry department chairmen and/or instructors in
two-year associate degree level :programs-and their concept toward a
relevant model program that would-include the emergence of related
careers,

In order to achieve the purpose of the study, a review of literature
related to chemical technician education was made. ‘It was found in the
review of literature that the rapid and continuous expansion of voca-
tional and technical education at the post-secondary level during the
early 1960's resulted in career training in chemistry at the two-year
associate degree level. This became an increasing concern-to the Ameri-
can Chemical Society and the Department of -Health, Education, and Welfare
(1, 2). The emphasis on services and non-production activities in busi-
ness .and industry made special education and/or skills necessary to fill
many job opportunities. However; there were very few trained personnel
available, - One of the first efforts of the American Chemical -Society

to promote adequate training was the formation in 1964 of an ad hoc



group, the Technician Curriculum Committee, commissioned to study
technician training under the chairmanship of Dr. William Young of the
University of California at Los ‘Angeles,; California. The results of
this study culminated in the formation .in 1966 of -another ad hoc
committee group under the chairmanship of Dr. Carleton Roberts, then
of Dow Chemical in Midland; Michigan. The new committee group was:
given the task of developing ceurse eoutline topics from the proposed'
guide]ihes-of»the‘Young committee (3).

In 1967, after a review of ‘the rate of enrollments in two-year
colleges, the Americaanhe%gégixsociety decided to become: more active
in the role of chemical educat15n~by creating a new post in the Society.
One of -the main goals was to assist the American Chemical Seciety in
the development of a chemical technology curriculum for two-year col-
leges. This program would provide the proper training of individuals
to fill the gap between labor and the -professional force. The prepara--

tion and publication of CHEM-TEC training series, Modern Chemical

Technology resulted from this study (4).

The Divisien-of Chemical Education of :the American Chemical Society
has been active since 1960 in its efforts :to improve chemical technician
education. The Committee on Chemistry-in.Two-Year Colleges.(5, 6)
periodically publishes bulletins which contain papers and discussion
summaries from various symposia and conferences dealing with the chemis-
try ‘programs of the two-year college. ‘A typical illustration is Bulletin
Number Two (5) ‘published in late 1971. It contains articles em curricu-
lum and program course-content, new courses, chemical technology, special

topics on instrumentation, and new instructicnal methods.



In the latter part of 1969, two:additional organizations began-an
investigation into their respective -areas of interest. The American
Society for Engineering Education initiated a study of engineering tech-
nology to .ascertain the subject-areas covered in:.any one technology and
the extent to which the subject -matter was used.. In-the final report.
of the American Society for Engineering :Education (7), a description of
a model program was compiled from:a survey:and comparison of 120 two-
year associate degree engineering technolegy curriculums.

The American Institute of Chemical Engineers delegated to their
newly established Committee for Technicians' and Technologists' Affairs
the task of:locating and compiling a list of schools that offered either
a two-year associate degree of four-year bachelor degree in chemical
engineering technology (8). Later-the study was extended to include a
program review -in both two-year and four-year chemical engineering
technology programs.

The stated purpose amd the desirable characteristics of a chemical
technician education program were -adopted as follows (3, p. 24):

The basic program for chemical technicians is designed to

‘provide ‘a student the knowledge ‘and:skills necessary for

him/her to be immediately useful as a.chemical technician,

upon successfully completing a two-year study resulting

in an-associate degree. '

Since one of the major efforts of chemical technician education is to
teach an individual to make accurate:and reliable measurements with
paraprofessional understanding, in.a two-year program-the laboratory
training phase is more important than-in a program leading toward a
baccalaureate degree.

In-attempting to locate new schools offering chemical technology

and review the old 1istings of schools for discontinued programs, these



sources were reviewed (9, 10, 11),%rIn"Teehnician-Education Yearbook

1974-75 (9), there were 146 different:schools claiming to offer chemical

technology. The College Blue Book 1972 indicates there were 159 differ-

ent.schools claiming to offer a-chemical technology program or similar

area of study. The Blue Book of Occupational Education 1973 cites

121 different schools claiming to offer a chemical technology program

or related-study. Therefore, an-apparent misunderstanding of .the mean-
ing of chemical technology exists, since the previous 1istings consulted
were inconsistent when attempting te -match the program names with actual
program content. This attempt to locate -schools offering chemical tech-
nolegy or related programs resulted in a request to the Department of
Educational ‘Activities of the American Chemical Society (12).- They
responded with several 1istings:that contained the names and location

of one hundred-colleges, universities, technical institutes, and tech-
nical education centers claiming to offer a chemical technology type:

or similar program.



CHAPTER II1
METHODOLOGY

The purpose of this study was to collect and analyze data from (40)
schools offering two-year chemical technician programs throughout the
United States. The purpose of this chapter is to describe the design,
population, and the instrument. This study was conducted by first
determining a population of schools offering two-year post-secondary
chemical technician education programs, selecting a sample which would
represent the population, and designing and mailing out a questionnaire
to technology instructors and/or chairmen in the randomly selected

schools. (See Appendix A.)
Population

The population comprised of one hundred schools offering two-year
chemical technician education or related programs. The names and loca-
tion of the onehundred schools were obtained from a list furnished by
the American Chemical Society. It was felt that a 40 percent sample
would be adequate to produce a representative sample of the population.
The 40 schools utilized in this study were selected by a computer gen-
erated 1ist of randomly assigned numbers between 1 and 100 discarding
any repeated numbers. A number 1 and 100 was then assigned each school
on the list of schools offering chemical technician education or a

similar type of related program obtained from the American Chemical
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Society. The 1ist of names and location of the one hundred (100)
schools is included in Appendix A. The names of the forty (40)

randomly selected schools utilized in this study are Tisted in Table I,
Instrument

The instrument developed and used in this study utilized questions
pertaining to two-year associate degree level programs in chemical
technician education and/or related programs. This questionnaire was
developed with the aide of Oklahoma State University teacher-educators
and graduate students. A copy of the questionnaire and the letter of
transmittal which accompanied it are included in Appendix B.

The letter of transmittal in addition to other information, asked
that school representatives send a copy of their schools' latest cata-
log and/or bulletin,

The final step was a comparative summation of the selected variables
encountered in analyzing the data received from the responses to the

questionnaire and the school catalogs and bulletin.



CHAPTER IV
PRESENTATION :AND ANALYSIS OF DATA

Approximately one hundred technical institutes, junior colleges,
community colleges, technical education centeré, four-year .colleges,
and universities in the United States offer a chemical technology type
program. Forty (40) of these schools were randomly -selected for the
study. The names of the forty (40) randomly selected schools and their
programs are given.in Table:-I. The curriculum units of study are also
included in the same table.

However, in order to present-the-schools and their programs in a
logical and systematic compilation, the following program differentia-
tion was used in Table I. In the cempilation of curricular information,
34 schools responded to the questionnaire and request for schoo1‘cata1ogs'
and bulletins. Also in one case, one school responded with curricular
information on its chemical technician education program but no speci-
fied data was given on the availability of courses offered in the pro-
gram. The remaining five schoo]skdﬂdvhot respond to either the
questionnaire or request~f6¥'school catalogs and bulletins in time to
include the infgrmatfan in the study.

nytheyés schools responding with curricular information, there
,,were”13 junior colleges, 13 community colleges, 1 technical education

center, 2 four-year colleges, 3 universities, and 3 technical institutes.

11



‘TABLE I

ANALYSIS OF CHEMICAL TECHNOLOGY PROGRAMS IN FORTY RANDOMLY
SELECTED SCHOOLS COMPILED IN SEMESTER HOURS

Agriculture & Allegany Arapahoe Bessemer State
Curriculum Technical College Community Junior Barstow Technical
Unit of Study at Alfred College College College Institute
Technical Chemical Chemical Chemical Mathematics & Chemical
Specialty Technology Technology Technology Chemistry Technology
Chemistry 25 26 - - 20
Technical Optijons. 12 - - - 8
Support Technical
Subjects - 3 - - 23
Physics 6 8 - - 8
Mathematics 10 _ 8 - - 30
Communications 5 12 - - 13
Humanities & ’
Social Studies 8 6 - - -
Other Courses 6 8 - - -
Total Semester
Hours 72 71 - 60 102
1974-75 catalog 1974-75 catalog no school 1974-75 catalog 1972-73 catalog
Remarks - __ _ or bulletin ar bulletin response.  ~  or bulletin  or bulletin

el



TABLE I (CONTINUED)

Bronx Brunswick Camden
Curriculum Brigham Young Community Junior County Chaffey
Unit of Study University College College College . College
Technical ~ Chemical Chemical Analytical Laboratory Chemical
Specialty Technician Technology Technology Technology Technology
Chemistry 13 24 16 16 -
Technical Options 8 9 16 15 -
Squort Technical
Subjects 8-9 - - 7 -
Physics 8 8 7 8 =
Mathematics 9 6 10 6 -
Communications 6 6 7 6 -
Humanities &
Social Studies 13 7-9 10 3 0
Other Courses 3 5-6 4 11 -
Total Semester ST S ' '
Hours 68-69 68-71 70 72 -
1974-75 catalog 1974-75 catalog 1974-75 catalog 1974-75 catalog no school
Remarks or bulletin or bulletin - ~or bulletin or bulletin response

eL



TABLE I (CONTINUED)

Charles Stewart.

DeKalb

Chattanooga State Florissant Valley

Curriculum Mott Community Community Technical Community Ferris State Community
. Unit of Study College College College College College
Technical Chem. Lab. Chemical Chemical Ind. Chem. Chem. Engr. Tech.
Specialty “Technician Technology Technology: Technology ACS-CHEMTEC
Chemistry 24 29 A 36 23 30
Technical Options - 9 - 14 -
Support Technical
Subjects - 5 3 - 4
Physics 8 6 8 4 4
Mathematics 10 10. 7 3 -
Communications 6 6 7 3 7
Humanities &
Social Studies 4 - 6 12 9
Other .Courses 10 6 7 8 13
Total Semester )
Hours 62 71 74 67 67

Remarks -

1974-75 catalog
or bulletin

1974-75 catalog
or bulletin

1974-75 catalog
or bulletin

1974-75 catalog
or bulletin

1974-75 catalog
or bulletin

i



_TABLE..L (CONTINUED) -

G"ee“Y111e Kellog Loop College, Los Angeles Mercer County
. Technical " ; : -
Curriculum Education Community City College Trade Technical Community
Unit of Study College of Chicago- College College
Center
Technical Chem. Tech. Chemical Chem. Tech. Chem. Tech. Laboratory
Specialty ACS-CHEMTEC" Technology ACS-CHEMTEC ACS-CHEMTEC Technology
Chemistry 36 16 32 16 -
Technical Options - - - 15 -
Support Technical |
Subjects 1 10 - 1 =
Physics - 5 - 8 -
Mathematics 10_ 12 6-10 . 6 -
Communications 5 9 6 6 -
Humanities & o ) i B
Social Studies 6 3 6 8 -
Other Courses - 8 9-10 2 -
Total Semester
Hours 68 63 60-63 62 -
1974-75 catalog 1974-75 catalog 1974-75 catalog 1970-71 catalog no school
Remarks or bulletin or bulletin or bulletin or bulletin response

Gl



TABLE I (CONTINUED)

N

New York City

Onondaga Orange Owens State Phillips County
Curriculum Community Community Coast: Technical Technical
Unit of Study College College College College College
Technical Chem. Tech. Chemical Chemical Chem. Engr. Chemical
Specialty ACS-CHEMTEC Technology . Technician Technology Technology
Chemistry 20 34 24 . . 24 - 19 16
Technical Options 14 - 8§ . - - -
Support Technical ’
Subjects - 6 - 3 11 6
Physics 8 8 8 _ 8 5 10
Mathematics 8 8 4 4 10 13
Communications 6 6 3 3 7 6
Humanities &
§oc1§1ﬂ5tudjes 6 3 10 10 8 -
Other Courses '~ 3 "3 3 . 8 1 12-13
Total Semester ' . '
Hours 65 68 60 60 60 63-64

Remarks

T974-75 catalog
or bulletin

1974-75 catalog
or bulletin

1974-75 catalog
or bulletin

1972-73 catalog
or bulletin

1974-75 catalog
or bulletin

9l




TABLE-" I"¢GONTINUED)

Raymond Walters
General & Technical

Seattle Central

Curriculum Pima College, University Rhode Island San-Jacinto Community
Unit-of Study College of Cincinnati Junior College College College
Technical Chemical Science Chem. Tech. Chemical Chem. Tech.
Specialty Technology Technology ACS-CHEMTEC Technology ACS-CHEMTEC

Chemistry =" B £ 36 12 -
Technical Options - 10 - 16 -
Support Technical
Subjects - 5 - 11 -
Physics - - 8 - -
Mathematics _ - 6 6 10 -
Communications . - 8 3 9 -
Humanities &
Social Studies - 18 - 3 -
Other Courses - - 9 3 -
Total Semester ‘
Hours - 65 62 . 64 -
no school 1974-75 catalog 1974-75 catalog 1974-75 catalog no school
Remarks response or bulletin or bulletin or bulletin respense

Ll



TABLE I (CONTINUED)

Shoreline Skagit State Technical Staten Island Sullivan County
Curriculum Community Valley Institute at Community Communi ty

Unit of Study College College Memphis College, CUNY College
Technical Chemical Science Chemrical Science Lab. Science Lab.
Specialty Techndlogy Technology . Technology Technology Technology
Chemistry 6 17 20 16 20
Technical Options 12 27-32 19 - 4
Support Technical ‘
Subjects 8 9 3 3 3
Physics 10 0 6 8 8
Mathematics 12 6-7 10 7 6-8
Communications 6 2 8 14 6
Humanities & '
Social Studies _ 3 - 8 9 9
Other Courses 2 2 - 7 . b-8
Total Semester ' '
Hours 59 63-69 74 64 62-66

Remarks

1974-75 catalog
or.bulletin-

1974-75 catalog

or bulletin

1974-75 catalog
or-bulletin

1974-75 catalog
or bulletin

1974-75 catalog
or bulletin

8L



TABLE I (CONTINUED):

4 Texas State William Rainey
Curriculum Technical Thomas - Moore Victor Valley West Hills Harper.

Unit of Study Institute College College College College
Technical Chem. Tech. Chemical Science-Math Major Physical Science Chemical
Specialty ACS-CHEMTEC" Technology Certificate Prog. Lab. Technology Technology
Chemistry 23 23 23 | 23 14
Technical Options 21 - - 6 18
Support Technical ‘ ‘ ‘
Subjects - 8 - 4 -
Physics 6 8 4 8 8
Mathematics 6 4 o 6 6
Communications 4 6 9 6 6
Humanities & ' ‘
Social Studies - 9 9 6 9
Other ’
Courses 12 6 15 4.5 4
Total Semester )
Hours 72 64 60 63.5 65

1974-75 catalog 1974-75 catalog 1974-75 catalog 1970-71 catalog 1974-75 catalog

Remarks or bulletin or bulletin or bulletin or bulletin or bulletin

6l
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The remaining 5 schools that did net respond with curricular informa--
tion included 3 junior colleges and 2 community colleges.

There are eight or more different program types in which a student
can pursue chemical technology study, such as process and quality con-
trol technician, chemical engineering technician, industrial chemistry
technician, material science technician, electronics and instrumenta-
tion technician, radiation science technician, biological science tech-
nician, environmental science technician, analytical system technician,
and others such as pulp and paper technician and pharmaceutical techni-
cian; ‘The different program types .available in each of the 40 randomly
selected schools are given.in Table II.

In summary, the data recorded in Table II was as follows. Of the
40 schools listed, 35 schools (88 percent) responded with catalogs and/
or bulletins, It was found that none of the responding schools gave the
students an opportunity to specialize as chemical engineering techni-
cians, material science technicians; electronics and instrumentation-
technicians, environmental technicians; pulp and paper technicians, or
pharmaceutical technicians. ' Four schools (10 percent) gave students
the opportunity to specialize as biological science technicians; 11
schools (28 percent) gave the students the opportunity to specialize
as process and quality control technicians; 18 schools (45 percent)

gave the students the opportunity to specialize as industrial chemistry

~,

technicians; and 24 schools (60 ‘percent) gave the students -the oppor-
tunity to specialize as analytical systems technicians. Five schools
(13 percent) did not respond with catalogs and/or bulletins which con-.

tained information on their technical specialty areas; 13 schools (33

e
o s
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TABLE 11 (CONTINUED)

>
r -
— o —
(1] o r— — ©
S +2 [(~] | (8]
o i o : : 70 I E T} o—
= 5 CEErE _fc. ST SoEHE ST 5 55|5S
—l— el S ol— Ve~ O VO VeSS O~ E V-] O wzf O o Q —
258850 = 8Os g8 5880 E8S8 0528 S0 90
Technical ggé-g_ccg-g:s.:c.m::o:ct;b_g_s.::xgc ] Ec
Name of School Specialty 0Eo|s o6t 3 olo Lol eoorOlonolsrosno —0 | &5
L oo Ccwcc Vo O VOO OV OOr— C VS0V >0 SO )} S0
O O0OHFOWMH~MOFE=E0nHEONHFOOW WA WD <t - o — o —
Brunswick Junior Analytical X X
College Technology
Camden County Laboratory
College Technology
Chaffey Chemical
College Technology
Charles Stewart Mott Chemical Lab. X
Community College Technician
Chattanooga State Tech-| Chemical : X
nical Community College| Technology
DeKalb Community Chemical
College Technology
Ferris State Industrial X
College Technology
Florissant Valley Chem. Engr. Tech] X
Community College ACS-CHEMTEC

2¢




TABLE II (CONTINUED)

>
Ll <
— (@] —
[1°] o or— — ©
= + [(o] } (6]
- o 1 wv ™~ + [4}] o
[ = < Ci— [ = < e C|O 2 ClC =l ] ac + <
o 15} “— C]0C > © [1o 3 § =t ©{ © Cj— & ;D ] © o] © @© S5 ©
Cam = S o= N = O N0 N Ve E V] O =] O~ °r= Q
nr— Ol O OSSP Ol O O O Op— O O]O0 £ OjS ® Of— »nn O (8] O O
; ool ECla e s el eS8l Ele 2ESGE e | 2
ey B2EE Tl RS iSRS f e SR b asE e o5 | £
Name of School Specialty Coolc co|le L o0 IT oD’ ol coleoe RSO |2Sd
Greenville Technical. Chemical Tech. X
Education Center ACS-CHEMTEC
Kellog Community Chemical X X
College Technology
Loop College, City Chemical Tech. X
College of Chicago- ACS-CHEMTEC
Los Angeles Trade Chemical Tech. X

Technical College

Mercer County
Community College

New York City
Community College

Onondaga Community
College

Orange Coast
College

ACS-CHEMTEC

Laboratory
Technology

Chemical Tech.

ACS-CHEMTEC

Chemical
Technology

Chemical
Technician

£¢




TABLE II (CONTINUED)

ey
op— <
— o =~ —
[1°] 0 op— — ()] ©
> 4+ © o (8]
o> [=2] ©n o + B op=
[ S Cle— - [y = l— clo P s Che— <] oo +L
o o o— C T > O ol oo G~ < © O ©f © © © S5 ©
== ol Serl— N0 N0 N[ Ve~ E Vo=l O =] O = D o
. ms—-.omcuno S_-P.UGUCDU%— mqoou—moggngggogz ‘ézg %og gnu
Technical SeElZ el CEEcEm eS8 Els EEE eS8 T EE
Name of School Specialty  1SE6|5008 508 CoESolcsleudzctzns < | 55
0 Ul c ol VWO VO Ve~ O O— € VS O VS V.50 < o
OO WEHOEIS el HllniEl<tni-] o= | o —
Owens State Technical Chemical Engr. X
College Technology .
Phillips County Chemical : > X -
Community College Technology
Pima ‘ Chemical
College Technology
Raymond Walters General { Science
& Technical College Technology
University of Cincinnati
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Community College ACS-CHEMTEC
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Shoreline Community Chemical X X
College Technology
Skagit Valley Science
College Technology
State Technical Insti= | Chemical
tute at Memphis Technology

Staten Island Community
College, CUNY

Sullivan County
Community College

Texas State
Technical Institute

Thomas Moore
College

Victor Valley
College

Science Lab.
Technology

Sciehce Lab.
Technology

Chemical Tech.
ACS-CHEMTEC

Chemical
Technology

Science-Math Maj{

Cert. Program

TABLE II (CONTINUED)
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Engineering
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Sciences
Technician
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Sciences

Technician
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Technician
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percent) provided students with one specialty area and 22 schools pro-
vided students with two specialty areas.

Table III presents curricular information on the 35 chemical tech-
nician education programs.. This table:contains information on courses.
such as chemistry, technical option, auxillary or support technical
subjecté, physics, mathematics, communications, social studies/humani-
ties, and other courses. The information in Table III, compiled in
semester hours, shows the median to be 65, the mode to be 60, and the
range to be 59 - 102 semester hours in the 35 programs studied.

0f the 35 schools which responded with comments and remarks on
the returned questionnaire, 20 schools (58 percent) were favorable
toward the implementation of:some type of a two-year associate degree
model program, being paraprofessional in nature and which would include
the emergence of similar or related careers..  Seven schools (21 percent)
indicated that due to the wide variation of curriculums in chemical
technician education, they felt that one inflexible program could not
be established and still meet their school's program objectives. VYet,
they indicated that they would be very receptive toward the implemen-
tation of a model program. Six schools (17 percent) indicated that
there was not any need for a model program or was any revision necessary
in existing programs since their current curriculums could handle the
emergence of related careers. Two schools (5 percent) did.net respond
with remarks or comments. Some selected comments and remarks are Tisted
below.

A timely model program is long past due.

Program revisions in this area are certainly needed in
order to keep abreast of the technology training.
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TABLE III

THE STUDY AREAS OF 35 CHEMICAL TECHNOLOGY PROGRAMS
COMPILED-IN-SEMESTER HOURS:

Semester Hours

Study Areas Mean Median Mode Range

Chemistry Core

Chemistry 22.0 23.0 16 6- 36

Technical Option 7.5 8.0 0 0- 27

Support Technical

Subjects 4.4 3.0 0 0- 23
Physics 6.2 8.0 8- 0- 10
Mathematics 7.9 7.0 6 0- 30
Communications 6.5 6.0 6 2- 14
Social Studies/.
Humanities 6.3 6.0 0, 6, 9 0- 18
Other 5.7 6.0 3 0- 15
Total (2-Year.
Associate Degree
Program 66.6 65.0 60 59-102

D
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Need to develop a model program which includes the
emergence of health careers.

No changes needed.

One inflexible program cannot be established and still-
meet the school's objectives.

Fine, we would be receptive toward revisions. in existing
course content.

No changes needed, since our objectives are geared to
the training of industrial chemical technicians.

A change definitely needed since our program was-estab-
lished many years ago.

No revisions necessary since existing programs can easily
handle the emergence of related and health careers.

We would be favorable toward the implementation of a
model program.

Certainly, a model program is-a must today. -

A paraprofessional model program is much needed.



CHAPTER V

SUMMARY, CONCLUSIONS, AND
RECOMMENDATIONS

Career training inichemical technology at the two-year associate
degree level became an increasing concern among science educators during
the 1960's. The emphasis at that time was on services and non-production
activities in business and industry. This made specialized education
and/or skills necessary to fill many career opportunities. Yet, there
were very few trained personnel available. One of the first efforts to
promote adequate training was the publication of dual guides in chemical
technology by the Department of Health, Education and Welfare and the
American Chemical Saciety. Since that time there has been an emergence
of related careers dealing with chemical systems.

While there were numerous past efforts to update chemical technology
programs during the 1960's, it appeared that a re-evaluation of current
chemical technology programs was needed to accomodate training in these
newly defined related areas. In order for students at the two-year
associate degree level to adequately meet the challenges and opportun-
ities of a career in chemical technology, a model curriculum needed to

be developed to provide the basic core for related careers..

30
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Summary

The purposes of this study were (a) to determine what subject areas
were currently being taught in selected chemical technician education
programs -in. the United States; (b)-to-determine if.revisions should be
made to provide a relevant moedel program to accommodate the emergence:
of related careers in chemical technology programs; and (c) to determine
the attitudes of science and chemistry department chairmen and/or
instructors in two-year associate degree level programs and their con-.
cept toward a model program that would include the emergence of related
careers. The next step described was the design for the study, includ-
ing the development of the instrument, selection of the popuJationi and
method of data collection. The next step was the selection of thev
schools which was made ‘by -consulting several sources (10, 11, 12, 13,

14) to locate new schools offering the chemical technology program and
reviewing old listings for discontinued programs. Finally, 40 schools
were randomly selected from a 1ist of 100 schools which were assumed to-
offer various types of chemical technician education programs. The
names and location of the 100 schools (see Appendix A) were obtained
from the American Chemical Society. Thirty-five schools responded by
returning a questionnaire and school catalogs or bulletins. Of the 35
schools responding with curricular information, 13 were junior colleges,
13 were community colleges,.1 was.a technical education center, 2 were
four-year colleges, 3 were universities, and 3 were technical institutes.

The questionnairer (See Appendix B) which was developed for this
study was administered to gather basic information pertaining to the
objectives of the three stated purposes of the study. The information

on the various chemical technology programs obtained from the 35 school



32

catalogs or bulletins provided beneficial program:-information (See
Table II). The recipients of the questionnaires were encouraged to
make open-ended remarks and comments on their school's existing program.
They were also asked to comment on a model program which would include
training for emerging related careers. The data collected from their
remarks -and comments were as follows. Twenty respondents were favorable
toward the implementation of some type of a two-year associate degree
program, paraprofessional in nature and including training for emerging
related careers. Incidentally, the majority of the twenty respondents
suggested that some type of a comprehensive study or program evaluation
was needed to identify courses that could be eliminated and to propose
guidelines to strengthen existing curriculum to reconcile the level of
training and employment requirements. Seven indicated that due to the
wide variation of curriculums ih chemical technician education, they
felt that one inflexible program could not be established and still
meet their school's program objectives. Yet, they indicated that they.
would be very receptive toward the implementation of a model program
that met their needs. Six indicated that there was not any need for-

a model program and that revisions were unnecessary in.existing pro-
grams since current curriculums could handle the emergence of related
careers. Two did not respond with remarks or comments about current

or future programs and revisions.

Curricular data used in the study came from 34 schools. One of
those schools offered two programs. However, in one school, a program
was specified but no course content information was available. The
remaining five schools did not respond to either the questionnaire or
request for school catalogs or bulletins in time to be included in the

study.
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A11 the curricular areas studied were based upon the semester hour
of credit (one credit hour per 50 minute Tecture). Where the school
program was in quarters, the credits were adjusted to semester hours.

The 35 programs in the 34 schools reflected the following informa-
tion based upon credit hour averages: chemistry, 22 credit hours; tech-
nical option, 7.5 credit hours; support technical subjects, 4.4 credit
hours; physics, 6.2 credit hours; mathematics, 7.9 credit hours; communi-
cations, 6.5 credit hours§ social studies and humanities, 6.3 credit
hours; and other courses, 5.7 credit hours. The total average credit

hours of the 35 programs studied was 66.5 semester hours.
Findings, Conclusions, and Recommendations

The basic purpose of this study was to first determine what subject
areas were currently being taught in chemical ‘technician programs in
the United States. It was found that a majority of the programs exist-
ing today were based on chemical technology curriculum guides published
in 1964 and 1967 respectively by the United States Department of Health,
Education, and Welfare and the American Chemical Society. The analysis
of the questionnaires and ]etter’réquests indicated that some schools
have terminated or suspended their chemical technology programs. Declin-
ing enrollment is the probable cause of this. decrease. Vocational
counselors need pertinent, current information to give high school
students so that they can make well-informed career decisions pertain—
ing to the chemical occupation: system. Perhaps when students realize
the potential available in the field, increased enrollments will reflect
the counseling effort. The writer is firmly convinced that post secon-

dary schools must become active at the high school level in acquainting



34

science teachers and counselors with the merits of the chemical and
related professions.

The study also reveals that some schools have instituted the chem-
ical technology curriculum as a new addition to their programs. These
new chemical technician level pregwams are .generally oriented toward:
analytical and related systems study with strong laboratory emphasis.

In spite of the termination of some programs, these new chemical tech-
nology offerings resulted in a net increase in the total number programs.
The total of these programs currently operating in the United States

is approximately one hundred.

It is concluded, that inadequacies exist today in chemical technol-
0gy programs ‘since the majority of the schools studied are using curricu-
lum guides that were developed during the 1960's. It is therefore
recommended that program revisions are essential in order to keep
abreast of the current level of training and empioyment requirements.

The second basic purpose of the study was to determine if revisions
should be made to provide a relevant model program to accommodate the
emergence of related careers in chemical technology programs. The
findings in the review of literature reflected that technological
human resource requirements of chemical industries have been steadily
on the increase since the early fifties, especially in mathematical
sciences and the computer oriented areas. Yet, the need for trained
technician personnel, such as engineering technicians, chemical tech-
nicians, and laboratory assistants, has not decreased. Also the review
of literature revealed that many companies have discovered that the two-
year college-trained technician can fill the career position between

the craftsman or operator and the four-year college graduate. The
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review of literature and responses to the questionnaire revealed that
related paraprofessional shortages cannot be attributed to any one
specific cause but rather to a multitude of factors. A partial solution
to the problem is revision and expansion of existing programs and the
addition of new programs where demand-is ‘sufficiently high.

The third basic purpose of this study was to determine the atti-
tudes of science and chemistry department chairmen and/or instructors
in two-year associate degree level programs and their concept toward
a model program that would include related careers. Recommendations
of the respondents with regard to a model program were that the insti-
tution should have a well-equipped laboratory. In -addition to a good
supply of chemicals and materials, instrumentation must be reasonably
up-to-date and appropriate for many types of laboratory activities. The
absolute minimum costly instrumentation includes infra-red spectro-
photometers, gas chromatographs, atomic absorption spectrophotometers,
and other spectrometers such as nuclear magnetic resonance spectro-
photometers and mass spectrophotometers. The respondents further
recommended that at Teast two, and preferably more, instructors be
substantially involved in a model program.

The concensus of the respondents.was that the single most important
recommendation for a successful model program is that the faculty must
be fully aware-and sympathetic to the fact that such a program is unique
and not an abbreviaﬁed chemistry program; They further indicated that
each faculty member should recognize the program is fully legitimate,
different from a four-year chemistry program rather than a "haven for
also-rans." Unless the faculty members are able to project and create

a "high status" image which happens to fully justified when one sees the
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value of well-trained technicians to their employers, a successful model
program cannot be established.

The findings were as follows. Twenty respondents (58 percent)
were . favorable toward the implementation of some type of a two-year
associate degree -program, paraprofessional in nature and including
training for related careers. The findings incidentally reflected
that the majority of the 58 percent suggested that some type of a
study or program evaluation was needed to help eliminate some.courses
and strengthen others to provide the proper level of training for
employment requirements. Seven respondents (21 percent) indicated
that due to the wide variation of curriculums in chemical technician -
education, they felt that one inflexible program could not be estab-
lished and still meet their school's program objectives. They indi-
cated that they would be very receptive toward the implementation of
a model program. Six repondents (17 percent) indicated that there was
not any need for a mode] program and revisions were unnecessary in
existing programs since current curriculums could handle the emergence
of similar or related careers. Two respondents (5 percent) did not
respond with remarks or Comments about current or future programs
and revisions.

The respondents stated that a curriculum directly based upon one-
of the three basic areas (biology, chemistry, and physics) does provide
important components in the related chemical programs.  Also, they .
stated, that in the broad sense, related and health career programs
are involved with chemical systems and chemistry is an important
component in health career and related career programs. According to

their responses, chemistry should be of a practical nature which is
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also complementary to the practical nature of other courses in that
curriculum. Their responses indicate that chemistry courses; in a
model chemical technology program, would be more :satisfying to health
and related career students than theory-oriented courses. Further,

a model chemica];technology chemistry ‘course -would involve appropriate
analytical techniques at a very early point in the program.  They
further suggested that a model chemical technology program could

provide a cluster core for some health and related career programs.
Other Recommendations

1. It is recommended that a viable chemical technician education
curriculum be developed.

2. It is recommended that schools give serious attention to the
further development of their chemical technology programs
which meet the emerging needs of the health and other related
career programs.

3. It is recommended that efforts in the different technical
divisions of schools be commonly coordinated in the planning
and development of emerging programs dealing with chemical
oriented systems.

4. It is recommended that more schools offering chemical technology
programs adopt the American Chemical Society's CHEM-TEC curricu-

Tum guide.



(10)

(11)

(12)

SELECTED BIBLIOGRAPHY

Chemical Technology, A Suggested Two-Year Post High School Program.

Washington: U.S. Government Printing Office, 1964.

"ACS Names Technician Group." Chemical and Engineering News,
Vol. 44, No. 41 (October 3, 1966), p. 24.

“"Chemistry Core Outlined for Technicians." Chemical and Engineer-
ing News, Vol. 45, No. 22 (May 22, 1967), pp. 46-51.

Modern Chemical Technology Guidebook for Technicians, 8 Volumes.
Washington:™ The American Chemical Society, 1970.

- Chemistry in the Two-Year College. No. 2, 32C3. Washington:

Committee on Chemistry in. the Two-Year College, Division
of Chemical Education, American Chemical Society, 1967.

"ACS Committee Recommends -Revised Two-Year Curriculum in Chemical
Technology." Chemical and Engineering News, Vol. 50,
No. 41 (October 2, 1972), p. 37.

"Final Report: Engineering Technology Education Study." Engineer-

ing Education, Vol. 63, No. 4 (January, 1972), pp. 327-390.

Hallman, J. R. "Chemical Engineering Technology Programs in the
United States." Symposium on Education of Technicians and
Technologists, American Institute of Chemical Engineers,
65th Annual Meeting, New York City, November 29, 1972.

‘Technical Education Yearbook; 1971-72. Ann Arbor, Michigan:

Prakken Publishing,”Inc., 1971.

The College Blue Book, 14th Edition. New York: CCM Information
Corporation, 1972.

The Blue Book of Occupational Education. New York: CCM Informa-

tion Corporation, 1971.
Personal correspondence from Department of Educational Activities,

American Chemical Society, 1155 Sixteenth Street, N.W.,
Washington, D.C.

38



APPENDIX A

LIST OF ‘SCHOOLS

39



40

Contained in this section is a list of ‘one hundred (100) various
t}pes of schools offering a two-year associate degree in chemical tech-
nology and related programs. The writer wishes to thank the American
Chemical Society for their assistance and for the following list. The
numbers at the left of each school corresppnd to the computerized print-
out list utilized to make the random Selection.

1. . Agriculture & Technical College
Alfred, New York

2. Agriculture & Technical College
Canton, New York

3. Agriculture & Technical College
Cobbleskill, New York

4, Allegany Community College
Cumberland, Maryland

5. Alpena Community College
Alpena, ‘Michigan

6. Amarillo College
Amarillo, Texas-

7. Anchorage Community College
Anchorage, Alaska

8. Arapahoe Junior College
Littleton, Colorado

9. Arizona Western College
Yuma, Arizona

10, Ashevilie-Buncombe Technical Institute:
Asherville, North Carolina

11. Auburn Community College
Auburn, New York

12. Barstow College
Barstow, California

13. Bergen Community College
Paramus, New Jersey

14. Bessemer State Technical Institute
Bessemer, Alabama



15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25,

26.

27.

28,

29.

30.

31.

32.

Brigham Young University
Provo, Utah

Bronx Community College, CUNY
Bronx, New York

Brunswick Junior College
. Brunswick, Georgia

Burlington County College.
"~ Pemberton, New Jersey

Camden County College
Blackwood, New Jersey

Catonsville Community College
Catonsville, Maryland

Central Ptiedmont Community College
Charlotte, North Carolina

Chaffey College
Alta Loma, California

Charles Stewart Mott Community College
Flint, Michigan

Cattanooga State Technical College
Chattanooga, Tennessee

City College of San Francisco
San Franciso, California:

College of Lake County
Grayslake, I11inois-

Community College of Philadelphia
Philadelphia, Pennsylvania

Community and Technical College University of-Akron

Akron, Ohio

Conners State College
Warner, Oklahoma

Copiah-Lincoln Junior College
Wesson,. Mississippi

County-College of Morris
Randolph, New Jersey

Delaware Technical & Community College
Georgetown Branch, Georgetown, Delaware

41



33.

34.

35.

36.

37.

38.

39.

40.

41,

42,

43,

a4,

45,

46 .

47.

48,

49,

50.

DeKalb Community College
Clarkston, Georgia

Eastern Oklahoma State College
Wilberton, Oklahoma

Ferris State College
Big Rapids, Michigan

Florissant Valley Community College-
St. Louis, Missouri

Fox Valley Technical Institute
Appleton, Wisconsin

Franklin Institute of -Boston
Boston, Massachusetts

Fullerton Junior College
Fullerton, California

Gloucester County College
Sewell, New Jersey

Greenville Technical Education Center
Greenvilie, South Carolina

Holyoke Community College
Holyoke, Massachusetts -

Jefferson County Technical Institute
Steubenville, Ohio

John Tyler Community College
Chester,' Virginia

Kellogg Community College
Battle Creek, Michigan

Lawrence Institute of Technology.
Southfield, Michigan

Lehigh County Community College
Schnecksville, Pennsylvania

Loop College, City College of Chicago
Chicago, IT1linois

Lorain County Community College
Elyria, Ohio

Long Beach City College
Long Beach, California
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51.

52,

53,

54,

55,

56.

57.

58,

59.

60.

61.

62,

63.

64.

65.

66.

67.

68.

Los Angeles Trade Technical College
Los Angeles, California

Lowell Technological Institute:
Lowell, Massachusetts-

Mary Holmes College
West Point, Mississippi

Mercer County Community College
Trenton, New Jersey

Merritt College
Oakland, California

Mesa Community College
Mesa, Arizona

Milwaukee Area Technical College
Milwaukee, Wisconsin

Morris Harvey College
Charleston, West Virginia

Muscatine Community College
Muscatine, Iowa

Muskegon Community College
Muskegon, Michigan

New York Community:Co11ége
Brooklyn, New York

Niagara County Community College
Niagara Falls, New York

Northwestern State University
Natchitoches, Louisiana

0live-Harvey College, City College of Chicago"
Chicago, I1linois

Onondaga Community College
Syracuse, New York

Orange Coast College
Costa Mesa, California

Owens State Technical College
Perrysburg, Ohio

Phi11lips County Community College
Helena, Arkansas
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69.

70.

71,

72,

73.

74.

75.

76

17,

78.

79.

80.

81.

82,

83.

84.

85.

86.

Phoenix College
Phoenix, Arizona

Pima College
Tucson, .Arizona

Polk Community College
Winterhaven, Florida

~ Purdue University, Calumet: Campus

Hammond, Indiana

Purdue University, Indianapolis Campus
Indianapolis, Indiana

Raymond Walter General & Technical College
University of Cincinnati, Cincinnati, Ohio

Rhode Island Jundor College
Providence, Rhode Island

Rockland Community College
Sufferns New York

Salem County Technical Institute
Penns Groves, New Jersey

San Bernardino Valley College
San -Bernardino, California

San Jacinto College
Pasadena, Texas

Seattle Central Community College
Seattle, Washington

Shoreline Community College
- Seattle, Washington

Skagit Valley College
Mt. Vernon, Washington

State Technical Institute .at Memph1s
Memphis, Tennessee

Staten Island Community College, CUNY
New York, New York

Sullivan County Community College
Loch Sheldrake, New York

Technical Institute .of Alamance
Burlington, North Carolina



87.

88.

89.

90.

91.

92.

93.

9%.

95.

96.

97.

98.

99,

100.

Technical Institute of San Juan
Hato Rey, Puerto Rico

Texas State Technical Institute
James Connally Campus, Waco, Texas

Thomas -Moore College
Covington, Kentucky

Union County Technical Institute
Scotch Plains, New Jersey

University of Evansville
Evansville, Indiana

Vermillon State Junior College
Ely, Minnesota

Victor Valley College
Victorville, California

W.W. Holding Technical Institute
Raleigh;, North Carolina

Washington Technical Institute
Washington, D.C.

West Hills College
Coalinga, California

West Shore Community College
Scottville, Michigan

West Virginia State College
Institute, West Virginia

William Rainey Harper College
Palatine, I11inois '

World University
Puerto Rico
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Gentlemen:

Would you please take a few moments to cbmp]ete the attached
questionnaire? I am currently involved with a research study of
post secondary chemical technician education programs.

I would appreciate any additional remarks and comments on your
ideas of your school's current chemical technology program needs in
the area of evaluation and revisions, due to the level of training,
employment requirements, and the implementation of a model program
that would include the emergence of similar and related careers
particularly in the paraprofessional. health field.

I would be very happy to mail you a copy of this study when it is
completed. ) , ‘ oL .

Most Respectfully,

Herschel L. Deibel
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CHEMICAL TECHNICIAN EDUCATION PROGRAM

The following questions regarding your institution's plans for and
interest in Chemical Technician Education. Chemical Technician Program
(CTP) fully prepares an individual for immediate entry into a career as
a chemical technician in health, industry or for transfer to a bacclau-
reate program with credit towards a degree in chemisfry,-biochemistry,
pharmacy, medicine, engineering, or environmental health sciences. The
graduates of a CTP have found employment as chemical and research tech-
nicians in the following and related fields: health, petroleum, pharma-
ceuticals, foods, plastics, nuclear, paints, petrochemical, textiles,
sales, analysis, and production.

1. If there is someone, other than the person completing this question-
naire who should be receiving it, please . identify him or her in the

sbace pfovided:

Name: |
Title: ? _ Dept.:
Address%, _ City:
State: E . Zip:
Schoo]:! .
Te1epho$e‘Number: _, Ext:

\

2. What is. the current status of a CTP program at your school?
(please check one)
Have a CTP program

Planning a CTP program to begin (date)

Considering starting a CTP program

Our school curriculum is not compatible with a CTP unit:
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Which of

school?
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Never heard of a CTP program before receiving this question-
naire

Other (please specify)

Discontinued our CTP program in.(year)

the following CTP-related programs'are-offered-in your
(please check all that apply)

Medical Laboratory .Technology

Medical Technologists

Medical Laboratory Technician

Certified Technician

: Registered Medical Technologists

Other (please specify)

Of the training programs in technologies introduced on your campus

since 1970, which one, in your opinion,

(a) recruits the greatest number of students

(b) why do you think this training program-attracts the most

stuqents?

What kind of contacts and communications does.your school have with -

hospitais,_industry,‘and other potential employers in your locale?

(please check all that apply)

‘They provide training

They have requested that we bégin a CTP program
They have provided employment for our graduates and
students

They are on advisory committee(s) for school training

. programs
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Other (please specify)

None
6. In your opinion, what are the employment opportunities for your
gradutes in local industry, hospitals, etc. (please check one)

Excellent

Good

Fair

Poor .

Does .not apply -

Other (please specify)

7. Are there any current new areas of technological training that you
feel are being overemphasized and in which students will have
difficulties securing employment?

Yes -
No
Not sure

If yes, please identify the occupation(s):

8° Your institution is: (please check all that apply)
Public
Private
Other
‘ Community College
Junior College

University of Four-Year College
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9. Approximately how many students are enrolled this semester in your
institution?
Number of full-time students
Number of part-time students-

Completed by:

Title(s):

Please use this space for additional remarks and comments.
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